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Abstract

A better understanding of the social-structural factors that influence HIV vulnerability is crucial to achieve the goal of ending
the HIV epidemic by 2030. Given the role of neighborhoods in HIV outcomes, synthesis of findings from such research is key
to inform efforts toward HIV eradication. We conducted a systematic review to examine the relationship between neighbor-
hood-level factors (e.g., poverty) and HIV vulnerability (via sexual behaviors and substance use). We searched six electronic
databases for studies published from January 1, 2007 through November 30, 2017 (PROSPERO CRD42018084384). We
also mapped the studies’ geographic distribution to determine whether they aligned with high HIV prevalence areas and/
or the “Ending the HIV Epidemic: A Plan for the United States”. Fifty-five articles met inclusion criteria. Neighborhood
disadvantage, whether measured objectively or subjectively, is one of the most robust correlates of HIV vulnerability. Tests
of associations more consistently documented a relationship between neighborhood-level factors and drug use than sexual
risk behaviors. There was limited geographic distribution of the studies, with a paucity of research in several counties and
states where HIV incidence/prevalence is a concern. Neighborhood influences on HIV vulnerability are the consequence of
centuries-old laws, policies and practices that maintain racialized inequities (e.g., racial residential segregation, inequitable
urban housing policies). We will not eradicate HIV without multi-level, neighborhood-based approaches to undo these
injustices. Our findings inform future research, interventions and policies.
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Introduction

HIV incidence rates in the United States (U.S.) have decreased
and subsequently stabilized in the overall population [1]. How-
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ever, while rates continue to decline in some groups (e.g.,
people who inject drugs, White men who have sex with men
[MSM]), they increase or remain stable among others (e.g.,
Black MSM, Latinx MSM) [1]. Socially and economically
disadvantaged populations experience heightened HIV vulner-
ability/risk of acquiring HIV; disease burden and prevention
innovations are not equally distributed across populations.
With sexual activity and injection drug use as the leading
causes of HIV transmission, it is easy to place the onus of HIV
inequities on people engaged in these behaviors. However,
this negates the fact that researchers consistently demonstrate
that highly affected groups are not “more risky” than other
populations [2]. There are broader social-structural influences
at play that shape not only individual behaviors, but also the
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concentration of HIV in an individual’s networks, which ulti-
mately affects HIV vulnerability.

Brawner coined the term “geobehavioral vulnerability to
HIV” to highlight that when examining HIV disease burden,
one must acknowledge that it is not just what people do, but
also where they do it, and with whom [3]. Where a person
lives and who is in their networks is critical to understanding
HIV inequities; this, however, is not always a choice. In the
U.S,, there are segregated geographies and constrained social
and sexual networks that result from the historical legacies
of slavery and institutional racial discrimination [4]. A host
of social (e.g., White flight) and structural (e.g., mortgage
redlining) factors govern where individuals live, as well as
who is in their networks. This relegates some individuals (e.g.,
those from socially disadvantaged backgrounds) to neighbor-
hoods and other geosocial spaces with limited resources. This
directly affects risk for HIV through factors such as concen-
trated disadvantage, which is associated with limited health-
related services, and increases resultant disease burden. A bet-
ter understanding of the social-structural factors that increase
or protect against HIV risk is crucial to the goal of ending the
HIV epidemic. Neighborhoods are a concrete place to start.

The role of neighborhood-level factors in health is well
documented in the literature [5]. There is increasing atten-
tion given to the mechanisms by which neighborhoods shape
sexual risk and substance use [6—8]. Factors such as pov-
erty/concentrated disadvantage, social capital and limited
health-related resources are associated with HIV-related
health disparities [9, 10]. Yet there is a paucity of literature
to integrate findings across studies, which limits our ability
to identify modifiable targets for neighborhood-level HIV
prevention initiatives.

While neighborhoods themselves cannot cause HIV trans-
mission, they do have social and psychological implications
for the individuals who live and engage in those spaces
[9]. Neighborhoods operate to enable or constrain indi-
vidual behaviors and thus contribute to HIV vulnerabilities.
Researchers have examined the impact of neighborhood on
HIV risk, but as a whole, the mechanisms by which neigh-
borhoods influence HIV vulnerability have yet to be well
articulated. We conducted a systematic review to examine
the relationship between neighborhood-level factors (e.g.,
poverty) and HIV vulnerability (via sexual behaviors and
substance use) to inform future research, interventions and
policies to reduce HIV disease burden in highly affected
areas.

Methods

This systematic review was registered in PROSPERO
(CRD42018084384), a database of prospectively registered
systematic reviews. We followed current Preferred Reporting

Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) guidelines [11]. We searched six electronic
reference databases (PubMed, Medline, PsychINFO,
Social Sciences Citation Index [SSCI], the Cumulative
Index to Nursing and Allied Health Literature [CINAHL],
and Sociological Abstracts). Our Boolean search strategy
was developed by RJ, a biomedical sciences librarian. We
used broad search terms relevant to neighborhoods (e.g.,
“neighborhood*”, “residence characteristics”, “communi-
ties”, “social environment”) and the outcomes (e.g., “risk
factors”, "substance use”, “condom use”’; see Table 1). The
search was limited to data from U.S. studies published in
English with abstracts and full-text available. The electronic
reference database searches were conducted in January 2017
and updated in November 2017. We searched databases
from January 1, 2007 through November 30, 2017 since the
early 2000s experienced an uptick in work on neighborhood
effects, as well as to enhance implications for current HIV
prevention initiatives with more recent literature (Fig. 1).

Study Selection and Data Extraction

The initial search yielded a total of 2229 articles. RJ cre-
ated an EndNote X8 library for data management and inde-
pendently screened titles and abstracts to identify full-text
articles for final eligibility review. We considered empirical
articles (including qualitative and quantitative studies) with
a specific focus on the relationship between neighborhoods
and HIV risk behaviors. Articles were included if they: (a)
measured neighborhood-level factors (e.g., poverty), (b)
measured sexual risk behavior(s) (e.g., multiple sexual part-
ners) and/or substance use/abuse outcomes (e.g., injection
drug use), and (c) examined and reported on the relationship
between neighborhood-level factors and HIV risk behaviors
in the analyses. Articles with a primary focus on HIV out-
comes (e.g., testing, medication adherence), dissertations,
non-peer reviewed publications, commentaries, literature
reviews and other conceptual/theoretical work, and articles
that did not expressly address neighborhood-level influences
on HIV risk behaviors were excluded.

After RJ excluded duplicates (n=>565) and 1438 titles and
abstracts that did not meet the inclusion criteria, BMB and
JK independently reviewed the remaining 226 full-text arti-
cles for final inclusion. They each created independent lists
of articles to include/exclude, with a cumulative total of 60
articles between them for consideration. They reached ini-
tial agreement on 47 of the 60 articles, and held subsequent
meetings with co-authors to reach consensus on 13 articles
where there were disagreements. The co-authors made a
determination to exclude these 13 articles from the review as
they did not strictly adhere to the inclusion criteria (e.g., the
studies did not provide adequate measurement or definition
of neighborhoods in the analyses). Eight articles that were
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Fig. 1 Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) diagram for the reviewed articles

not identified in the search strategy but were relevant to the
topic were discovered by hand-searching the references lists
in the included articles. With the 47 articles identified from
the search strategy, and eight discovered in the hand-search,
complete agreement was reached by all authors on the final
55 articles included in this review.

JAB and BFC conducted data extraction based on a proto-
col for key study characteristics including: study year(s) and
location, design, individual and neighborhood sample size and
description, how neighborhoods were definition/operational-
ized, individual-level variables, neighborhood-level variables,
outcome variables, key findings/conclusion, and directions for

@ Springer

future research. We wanted to determine whether the study
locations mapped onto areas with high HIV prevalence and/or
were in the “Ending the HIV Epidemic: A Plan for America”
(EHE)—a U.S. Department of Health and Human Services
(HHS) initiative to reduce new HIV infections in the U.S. by
90% by 2030 [12]. The EHE prioritizes efforts in 57 juris-
dictions, including 48 counties, Washington, DC, San Juan,
Puerto Rico, and seven states with a significant number of HIV
diagnoses in rural areas (Oklahoma, Arkansas, Missouri, Mis-
sissippi, Alabama, Kentucky, and South Carolina). SB created
maps in ArcGIS 10.6 (ESRI, Redlands, CA) to visualize the
geographic distribution of the studies.
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Table 1 Systematic review search terms
Database Search terms Articles yielded
PubMed ((HIV[Mesh]) AND (("Residence Characteristics"[Mesh] OR neighborhood*[tiab] OR community[tiab] 411

OR communities[tiab] OR zipcode[tiab] OR "zip code" OR "census tract" OR "Cities"[Mesh] OR

"city"[tiab] OR "Social Environment"[Mesh]))) AND ("Unsafe Sex"[Mesh] OR "Risk Factors"[Mesh]

OR "Risk"[Mesh] OR "Substance-Related Disorders"[Mesh] OR "substance use" OR "drug use" OR

"Behavior"[Mesh] OR “Condoms”[Mesh] OR “condom use"[tiab] OR “housing instability”” OR “unsta-

ble housing” OR eviction OR evicted OR "housing insecurity” OR "insecure housing" OR (“sexual

partners” AND (concurren* OR overlap¥)))
PsycINFO mjsub(HIV) AND (mjsub("residence characteristics") OR ti(neighborhood) OR ab(neighborhood) 379

OR mjsub("neighborhoods") OR mjsub("communities") OR ti(zipcode*) OR ab(zipcode*) OR

ti("zip code") OR ab("zip code") OR ab("census tract") OR mjsub("social environment")) AND
(mjsub("unsafe sex") OR mjsub("risk factors") OR mjsub("substance-related disorders") OR
(ti("substance use") OR ti("drug use")) OR mjsub(behavior) OR mjsub(condoms) OR (ti("condom use")
OR ab("condom use")) OR (ti("housing instability") OR ti("unstable housing") OR ti("housing insecu-
rity") OR ti("insecure housing")) OR (mjsub("sexual partners") AND (concurren* OR overlap*)))

Soc Abstracts

su(HIV) AND (su("residence characteristics") OR ti(neighborhood) OR ab(neighborhood) OR 42

su("neighborhoods") OR su("communities") OR ti(zipcode*) OR ab(zipcode*) OR ti("zip code")

OR ab("zip code") OR ab("census tract") OR su("social environment")) AND (su("unsafe sex") OR
su("risk factors") OR su("substance-related disorders") OR (ti("substance use") OR ti("drug use")) OR
su(behavior) OR su(condoms) OR (ti("condom use") OR ab("condom use")) OR (ti("housing instabil-
ity") OR ti("unstable housing") OR ti("housing insecurity") OR ti("insecure housing")) OR (su("sexual

partners") AND (concurren* OR overlap*)))

Social Sciences
Citation Index

(TS=HIV) AND (TS =*“residence characteristics”” OR ti =neighborhood OR TS ="neighborhoods" OR 791
TS =“communities” OR TI=zipcode* OR TI="zip code" OR TI="*census tract” OR TS =*social
environment”) AND (TS = “unsafe sex” OR TS =“risk factors” OR TS = “substance-related disorders”

OR TI="“substance use” OR TI=“drug use” OR TS =behavior OR TS =condoms OR TS =*“condom
use” OR TI=*condom use” OR TI="*housing instability”” OR TI=“unstable housing” OR TI="‘hous-

(MH “Human Immunodeficiency Virus+”) AND (MH “Social Environment+” OR City OR Cities OR 91

MH “Urban Areas” OR “census tract” OR zipcode OR “zip code” OR community OR communities
OR neighborhood* OR MH “Residence Characteristics+”) AND ((*“sexual partners” AND (concurren*
OR overlap*)) OR “housing insecurity” OR “insecure housing” OR eviction OR evicted OR “housing
instability” OR “Unstable housing” OR “condom use” OR MH “Condoms+” OR MH “Behavior+” OR
“substance use” OR “drug use” OR MH “Substance Use Disorders+” OR “risk” OR MH “Risk

(exp HIV/ AND (exp Social Environment/ OR exp Cities/ OR neighborhood.mp. OR neighborhoods. 515

mp. OR community.mp. OR communities.mp. OR zipcode.mp. OR zip code.mp. OR census tract.mp.
OR city.mp.) AND (exp Unsafe Sex/ OR exp Risk Factors/ OR exp Risk/ OR exp Substance-Related
Disorders/ OR "substance use".mp. OR drug use".mp. OR exp Behavior/ OR exp Condoms/ OR
"condom use".mp. OR housing instability.mp. OR unstable housing.mp. OR housing insecurity.mp.
OR insecure housing.mp. OR eviction.mp. OR evicted.mp. OR ((sexual partners.mp. or exp Sexual

(SCCIh
ing insecurity” OR TI=“insecure housing” OR TI=‘concurrent sexual partners”)
CINAHL
Factors+” OR MH “Unsafe Sex”)
Medline
Partners/) AND (concurren* or overlap*).mp))
Total

2229

Several of the electronic databases had specific search methods (e.g., PubMed uses Medical Subject Heading [MeSH] terms) while some other
databases do not, thus the search strategy was modified according to the parameters for each database

Results

Of the 55 articles included in this review, 44 were quanti-
tative, 8 were qualitative and three were mixed or multi-
method studies (see Table 2). While the majority of the
studies focused on adult populations, 9 included youth sam-
ples. The majority included participants regardless of race
or ethnicity and had samples experiencing socioeconomic
challenges (e.g., homelessness). Black/African American
populations were the predominant focus among the stud-
ies targeted to specific racial or ethnic groups (n=14); only

one study explicitly focused on a Latinx population. The
majority did not specify sexual identity; 16 studies focused
on MSM, bisexual men and/or transwomen.

Four key findings were noted: (a) there is substantial
variability in how authors define and operationalize neigh-
borhood-level factors; (b) most sexual risk behavior studies
focus on condom use instead of other outcomes, and most
substance use studies focus on injection drugs instead of
alcohol or other drugs; (c) tests of associations more consist-
ently document a relationship between neighborhood-level
factors and drug use than sexual risk behaviors; and (d) there

@ Springer
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is limited geographic distribution of studies, with a paucity
of research in several populous metropolitan areas where
HIV incidence/prevalence is a concern.

Definition and Operationalization
of Neighborhood-Level Factors

The majority of the studies reviewed defined neighborhoods
in terms of administrative boundaries such as region of the
U.S., metropolitan statistical areas, census tracts or block
groups, or a combination of the above (n=48). One study
did examine apartment complexes, providing a more granu-
lar analysis of the relationship between neighborhood social
milieu and sexual risk [13]. Some also chose nontraditional
definitions such as groups of individuals with existing social
relationships and interaction patterns [14] or locales domi-
nated by gay men (i.e., gay neighborhood residence versus
non-residence) [15]. Others allowed the study participants
to define their neighborhoods relative to historical or social
markers [16, 17]. Neighborhood-level variables of interest
included but were not limited to sociodemographics (e.g.,
percentage of adults in the zip code with a college educa-
tion), HIV incidence and prevalence rates, social capital
(e.g., trust and connections among community members),
indicators of structural disadvantage in the built environ-
ment (e.g., vacant housing), community violence and racial
residential segregation. Fewer studies examined factors such
as social and geographic distance [18], or spatial clustering
of locations for drug and alcohol use [19].

HIV Vulnerability Outcomes of Interest

Sexual risk behaviors were the main outcome in most of the
quantitative studies (n=28; see Table 3); condom use was
the most commonly reported outcome. Articles related to
sexual risk also included primary outcomes of HIV/STI inci-
dence, number of sexual partners, sexual debut, exchange/
transactional sex and behavioral norms. One study measured
participants’ perceptions of their partner’s risk and concur-
rency [20]. For those that focused on substance use (n=10),
injection drug use was the most prominent, followed by alco-
hol. One study also examined participants’ membership in
high prevalence drug networks [21]. Eight articles included
sexual and substance use behaviors as primary outcomes,
examining both behaviors such as receptive/distributive
syringe sharing and number of sexual partners.

Relationships Between Neighborhood-Level Factors
and HIV Vulnerability

Multiple neighborhood-level factors were associated with
heightened HIV vulnerability, but this relationship varied

@ Springer

by key factors including how neighborhood condition was
defined (objective vs subjective) and whether HIV vulner-
abilities stemmed from drug use or sexual risk behavior (see
Table 4).

Objective Measurements

Living in a more disadvantaged neighborhood was associ-
ated with HIV vulnerability when assessed using objective
measures of disadvantage such as existing data on percent-
age of residents living below the federal poverty level, vio-
lent crime rates and number of vacant housing units. Six
studies indicated a relationship between HIV vulnerability
and neighborhood-level factors based on examinations of
economic indicators (i.e., income level, poverty) and HIV
incidence as well as sexual network factors (e.g., sexual
network density among Black and Latino young MSM).
Buot et al. [22] found that income inequality and poverty
were associated with elevated HIV incidence in cities.
Income inequality and lower socioeconomic status was
also consistently associated with increased risk of HIV
transmission among heterosexuals and MSM. Four studies
indicated that communities experiencing heightened HIV
prevalence and risk behaviors contained individuals more
likely to have dense sexual networks or networks that were
spatially constrained [18, 19, 23, 24].

Neighborhood Composition Fourteen studies examined
neighborhood composition and HIV risk behavior, mainly
focusing on the concentration of racial/ethnic and sexual
minorities. Findings regarding racial and ethnic neigh-
borhood composition and HIV risk behavior are mixed
although ethnic heterogeneity was protective against HIV
in two studies [22, 25]. For the other studies, one found
that a larger African American neighborhood composition
was protective against drug risk and sexual risk behaviors
[26], another found greater presence of African Ameri-
cans was associated with increased sexual risk behavior
[27], and another did not identify a relationship between
ethnic heterogeneity and HIV risk [28]. Of note, Knittel
et al. [29] found that the incarceration rates of African
American males increases HIV vulnerability via increased
sexual partnerships at the community level. Neaigus et al.
[30] looked at community bridging—sexual ties among
individuals that bring sexually transmitted HIV from one
locale to another—and discovered a greater percentage of
Black or Latinx residents in high HIV-spread communities
(high bridging and high HIV prevalence), and a greater
percentage of Black residents in hidden bridging commu-
nities (high bridging and low HIV prevalence). Pachankis
et al. [31] examined HIV transmission risk (e.g., number
of condomless anal or vaginal sex acts with serodiscord-
ant and unknown-status partners) among gay and bisex-
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Table 3 (continued)

&

Outcome variables

Neighborhood-level vari-
ables

Individual-level variables

Individual sample size Inclusion criteria

Neighborhood sample

size

Article citation

Springer

Any use (versus no use) of

Percent in poverty,

Age, gender, educa-

Participants were eligible

1305

n

n=249

Williams, C. T., & Latkin,

heroin, cocaine, or crack
within the past year

for this study if they tion, employment, percent receiving public
assistance, percent

were at least 18 years
old; having regular

C. A. (2007)

and income (control

unemployment, percent
with low educational
level, percent female-
headed households,
median household

variables); participant's

partner score on a

contact with drug users;
willingness to conduct

depression screening

instrument, and self-

peer outreach; and will-

reported HIV status;

ingness to bring in 1 to
2 network members

income, neighborhood

disadvantage (as a

depressive symptoms
(CES-D); drug use;

composite measure),

and network inventory
(characteristics of total

percent of persons not in

the labor force, percent

network) (not reported

vacant housing, percent
of blue collar and pro-
fessional occupations,
percent renters, and
percent disabled

but sample was primar-

ily African American)

ual migrants to New York City and found a higher odds
of engaging in sexual risk behaviors among individuals
who came from a smaller town, had recently arrived, and
moved to pursue opportunity.

Three studies indicated that a higher composition of
MSM in neighborhoods was associated with sexual risk
(e.g., unprotected anal intercourse) [15, 32, 33]. One study
did not find this association [34]. Tobin et al. [35] reported
on spatial clustering of sex exchange behavior as well as
norms, and identified a housing complex with the high-
est density of exchange sex. Duncan et al. [36] examined
the concept of spatial polygamy, the ways individual move
across and experience multiple neighborhood contexts, and
noted that young MSM who reported concordance among
their residential, socializing and sex neighborhoods were
more likely to report recent engagement in condomless oral
sex. Raymond et al. [37] found that Black MSM and trans-
women were more likely to live in high HIV prevalence,
low income areas, and that increasing neighborhood HIV
prevalence was associated with an increase in the number of
potentially serodiscordant unprotected sex acts.

Subjective Measurements

Lower perceived neighborhood condition among residents
was consistently associated with more drug use and sexual
risk behavior in seventeen studies. Twelve studies identified
a relationship between poorer perceived neighborhood qual-
ity and increased sexual risks [7, 13, 20, 38—46]. Perceived
neighborhood social disorder (e.g., perpetuation of violence)
was consistently associated transactional sex [13, 38, 46],
STIs [7], having higher risk partners [20, 41], unprotected
intercourse [40, 42], number of partners [43], and other indi-
cators of sexual risk (i.e., sex while using drugs) [45].

Drug Risk and HIV Vulnerability

Six studies identified a relationship between living in a more
disadvantaged neighborhood and increased HIV vulnerabil-
ity due to drug risks [47-52]. Four studies indicated that
individuals in more disadvantaged neighborhoods had less
access to harm reduction services [50] and drug treatment
[47, 49, 51]. Two studies found that lower socioeconomic
status of neighborhoods was associated with increased
drug use, particularly injection drugs [48, 52]. Contrasting
these studies, one study of street recruited injection drug
users found that residing in a census tract with concentrated
poverty was associated with less syringe sharing; this was
true for those who most often slept in concentrated pov-
erty tracts, while those with more transient residence expe-
rienced increased odds in syringe sharing [53]. Another
study also noted increases in injection drug use as residential
segregation increased [54]. With findings from qualitative
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interviews with female drug users, Sterk et al. [55] inter-
preted the data to indicate that a neighborhood’s physical
and social infrastructure could lead to alienation, in turn
negatively affecting behavior change efforts, while social
capital and social support could mediate these negative
effects.

Sexual Risk Behaviors and HIV Vulnerability

Seven studies examined the relationship between objective
measures of neighborhood-level factors and sexual risks
behavior. Living in a more disadvantaged neighborhood
was associated with inconsistent condom use [25, 56, 57].
However, findings regarding anal intercourse were mixed as
one study identified an inverse relationship between neigh-
borhood condition and anal sex [34] while another detected a
direct relationship [57]. Young MSM in neighborhoods with
greater disadvantage (e.g., percentage of households in pov-
erty) were less likely to report serodiscordant partners [58].
Further, areas with fewer people completing high school
contained individuals more likely to engage in transactional
sex [6]. In cities with high levels of both poverty and Black
residents, there were higher reports of men who have sex
with men and women, and more heterosexual female HIV
cases [59].

Six studies highlighted social determinants (e.g., lack of
sexual health support services, lack of activities for young
people, mass incarceration, poverty, neighborhood segrega-
tion) that restrict the types of individuals in one’s social/
sexual networks, impair access to HIV prevention tools
(e.g., condoms, PrEP), impact community norms about
drug use and sexual behaviors, and foster HIV risk behav-
iors [44, 60—64]. Several multi-level pathways were iden-
tified between neighborhood quality and HIV vulnerabil-
ity. Neighborhood condition affects sexual risks indirectly
through psychological distress and substance use [39, 41].
Geographic restrictions constrain selection pools [62] and
racial residential segregation concentrates African Ameri-
cans in areas of higher HIV prevalence [8]. Among women,
an imbalance of male partners increases HIV vulnerability
and neighborhood disadvantage may also exacerbate the
necessity of transactional sex [64].

Geographic Distribution of the Reviewed Studies

The majority of the studies were conducted in the Northeast
and South regions of the U.S.; few took place in the Mid-
west or West (see Fig. 2). The Northeast and South have
historically been hit hardest by the HIV epidemic, thus it
is logical for more studies to be conducted in those areas.
However, given HIV incidence and prevalence in the West,
there were fewer studies conducted than anticipated. In all

regions, studies tended to take place in large urban centers,
with many studies concentrated in the New York-Washing-
ton, D.C. corridor. However, several populous metropoli-
tan areas, including Dallas, San Antonio, Phoenix, and San
Diego, were unstudied in the reviewed literature despite
historical HIV incidence and prevalence rates that would
warrant further investigation. Further, Nevada, Arizona,
Oklahoma, Missouri, Kentucky and Ohio are states/have
counties prioritized in the EHE, but were absent from the
review. Alabama, Arkansas and South Carolina were only
represented by one study each, and several counties were
underrepresented in Texas.

Discussion

In the context of HIV vulnerability, the neighborhoods
where people live and/or frequent, and the sexual or sub-
stance use behaviors in which they engage while there, mat-
ter. Underscoring the importance of healthography [65], the
notion that geography and where people live shapes health
and well-being, this systematic review affirms the impor-
tance of neighborhood-level vulnerabilities for HIV risk. We
advance knowledge about the relationship between neigh-
borhoods and risk with five noteworthy contributions.
First, we highlight that neighborhood disadvantage,
regardless of whether it is assessed objectively or subjec-
tively, is one of the most robust correlates of HIV risk.
Our review indicates that HIV is not randomly distributed
in neighborhoods, but instead concentrated in neighbor-
hoods characterized by factors such as high rates of pov-
erty, crime, and abandoned buildings. These forms of neigh-
borhood disadvantage are not naturally occurring. Rather,
they are the consequence of laws, policies and practices to
maintain racialized inequities such as residential segrega-
tion and inequitable urban housing policies (e.g., those that
limit access to public housing for people with criminal or
incarceration records). Historically, policies such as these
have relegated people at the most marginalized intersections
of social-structural inequality—people who are racial/eth-
nic minority, poor, immigrants and undocumented, those
addicted to substances—to predominantly poor urban and
rural neighborhoods characterized by risk factors (e.g., sub-
stance use, sexual networks with dense HIV concentration).
This increases HIV vulnerability. This finding has important
implications for structural interventions, namely local, state
and federal initiatives to increase affordable housing and
housing stability for low-income people. Building on evi-
dence that stable housing programs are effective in improv-
ing HIV outcomes (e.g., Housing Opportunities for Persons
with AIDS [HOPWAYJ]) [66], it stands to reason that similar
housing and neighborhood improvement programs at the
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Fig.2 Maps of the “Ending the

HIV Epidemic” (EHE) jurisdic- .
tions (top) (source https://
www.hiv.gov/federal-respo
nse/ending-the-hiv-epidemic/

overview) and locations of the

included studies (bottom). In

the bottom map, major cities are

denoted with a square; each dot

represents a single study 0o’

Los Angeles,

SanDiegol  Phoenix:

population level could also be leveraged as an HIV preven-
tion strategy.

Second, we illustrate key gaps in neighborhood and HIV
prevention research. Although the Food and Drug Adminis-
tration approved PrEP as an effective biomedical HIV inter-
vention tool in 2012, and PrEP is included as a key pillar in
the HIV Prevention Continuum, we found no studies in the
2007 to 2017 review period focused on neighborhood-level
effects on PrEP uptake. There remains a critical need for
research in this area; newer findings document PrEP access
disparities among people from high poverty neighborhoods
[67]. There is also a paucity of research with youth and
transgender persons, and racial/ethnic diversity is lacking
(i.e., only one study focused on Latinx populations). This
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highlights opportunities for research and interventions to
expand HIV prevention services for diverse groups of peo-
ple who live in or frequent disadvantaged neighborhoods.
Specifically, it suggests that HIV/AIDS services organiza-
tions should adopt or expand mobile outreach units to deliver
HIV prevention services such as HIV testing, condom dis-
tribution, and PrEP access to people in neighborhoods at
increased HIV risk. Such a neighborhood-based approach to
HIV prevention could provide an effective remedy to some
of the barriers to HIV prevention services (e.g., lack of pub-
lic transportation, limited childcare options).

Third, our findings underscore methodological and
data-related barriers to advancing the science of neigh-
borhood-level effects on HIV-related outcomes. There is
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no standardized way to define neighborhoods, and best
practices to generate and analyze data on the relation-
ship between neighborhoods and HIV vulnerability are
lacking. This hinders our ability to fully understand the
role of neighborhoods in HIV vulnerability, as well as to
implement interventions to mitigate the negative effects.
Novel partnerships are needed among health departments,
community-based organizations, academic institutions and
others to collect and organize data across multiple levels
for more nuanced analyses. Given prior critiques, it will
be important to account for residential and nonresiden-
tial exposures in such work to avoid confounding effects
from the places people visit over time [68]. Additionally,
while diverse theoretical approaches were applied in the
reviewed studies (e.g., ecology-oriented theories), most
of the research used the same frameworks. There remains
a need to apply, and even develop, theories that account
for the mediating role of factors such as the intersectional
identities of neighborhood residents, unintended conse-
quences of spatialized policies (e.g., drug reform and tar-
geting of racial and other minoritized communities) and
resource availability in the relationship between HIV vul-
nerability and neighborhood context. This will contribute
to the generation of theory driven hypotheses to clearly
articulate how neighborhoods are linked to this key out-
come [69].

Our assessment of geographical distribution is the fourth
noteworthy contribution. Our analyses indicate that the
majority of the counties/states identified in the EHE were
represented in the studies included in this review (89%,
n=>51). However, there were considerable gaps with under-
representation of research in highly affected rural areas
and Southern states. This key knowledge can be used to set
future research priorities and allocate resources to under-
served communities. Such priority setting is increasingly
important given intersections among healthography, struc-
tural injustice (e.g., inequitable drug policies, over-policing)
and HIV-related outcomes. For example, communities with
higher rates of mass incarceration demonstrate elevated HIV
rates [70]. Thus, actions within the criminal justice system
may increase HIV vulnerability in neighborhoods. Specifi-
cally, the War on Drugs and “get tough on crime” policies
from the late twentieth century may impact neighborhood
viability and subsequently facilitate elevated HIV vulner-
ability, particularly in Black communities. These policies
foster over-policing in Black communities [71]. Coupled
with harsher charges (often for similar crimes as White peo-
ple) and sentencing disparities, this approach to criminal
justice has helped facilitate the large scale removal of many
Black people, particularly Black men, from their homes and
communities [71]. This increases HIV vulnerability through
several pathways including alteration of sexual networks
(e.g., monogamy interruption, imbalanced sex ratio) and

the downstream deleterious impacts on intimate relation-
ship dynamics (e.g., condom negotiation, negotiation against
sexual concurrency) [72]. Moreover, the increased risk for
economic disenfranchisement and undermined access to
HIV prevention resources following incarceration further
increases HIV vulnerability [72].

Lastly, our work aligns with mounting advocacy to jetti-
son the socially constructed concept of “race” as an explana-
tory variable for health inequities such as HIV—and now
COVID-19—that disproportionately affect Black, Latinx,
Indigenous and other racial/ethnic minority communities.
Instead, we must emphasize the role of structural injustice
based on race in constraining the ability of people in dis-
advantaged and impoverished neighborhoods to protect
themselves from HIV compared with people who inhabit
resource and income-rich neighborhoods. Applied to our
focus on neighborhoods and HIV vulnerability, the histori-
cal legacy of structural racism affects virtually every aspect
of where Black people live in the U.S., and in turn their
HIV ulnerability, access to HIV prevention services, and
even HIV viral suppression [73, 74]. Indeed, there is now
ample empirical evidence that people in diverse Black com-
munities (e.g., young heterosexual adults; gay, bisexual and
other MSM) are at disproportionate risk for HIV despite
engaging in fewer sexual and substance use risk behaviors
than their White counterparts [75—-77]. Assessing risk at the
neighborhood level underscores that many racial differences
in HIV incidence and prevalence reflect shared experiences
of oppression structured by race (e.g., residential segrega-
tion), not genetic or biological predispositions to HIV. This
knowledge is promising, because it lays a foundation for the
field to prioritize factors that are modifiable. This supports
the development and implementation of multilevel inter-
ventions, such as simultaneously providing comprehensive
individual education and enacting policies to desegregate
communities and reduce neighborhood poverty concen-
tration [4]. Ultimately, such an approach will address the
neighborhood-level structural inequities that increase HIV
risk—rather than continue to reify the intractability of
inequality by highlighting factors (i.e., “race”) that are in
essence, immutable [78].

Limitations

This review examined articles from 2007 through 2017 in
a proscribed set of databases. While a substantive number
of studies were included in the review, we missed related
papers published outside of this window. With the focus
narrowed to HIV risk behaviors, we are unable to pro-
vide implications for other highly relevant HIV outcomes
(e.g., medication adherence). However, this more focused
approach allowed us to provide richer insights on behavior,
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and the methods can be replicated to examine additional
relevant outcomes.

Conclusion

We spotlight neighborhoods as a critical context for under-
standing HIV vulnerability above and beyond the exclusively
individual-level that has conventionally characterized most
social and behavioral HIV prevention research. Our findings
underscore a need to challenge solely individualistic expla-
nations for HIV risk behaviors, in favor of a more expansive
structural approach, focused on neighborhood-level influ-
ences. Conversely, more research is also needed to advance
knowledge and interventions about the neighborhood-level
factors that are protective, particularly in poor and under-
resourced neighborhoods (e.g., initiatives designed to foster
social cohesion). As for HIV prevention and other health
equity researchers, our findings underscore a need for struc-
tural competency. Albeit developed primarily for clinical
trainees, the structural competency paradigm has applied
utility for those who conduct HIV prevention research and
design interventions and policy. The structural competency
approach proposes five steps to increase knowledge about
how “... the organization of institutions and policies, as
well as of neighborhoods and cities...” (p. 127) determine
health [79]. Greater attention to understanding and devel-
oping interventions to address which particular aspects of
neighborhoods increase and reduce HIV risk, how, and for
whom (i.e., key intersections of race, gender, class, sexual
and gender minority status, and/or immigration status), will
likely hold greater promise for meeting the goals of the
EHE than continuing to ignore the role of neighborhoods in
increasing HIV vulnerability.
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