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BEHAVIORAL AND PSYCHOSOCIAL RESEARCH

Neighborhood Racial Diversity, Socioeconomic Status,
and Perceptions of HIV-Related Discrimination

and Internalized HIV Stigma Among Women Living with HIV
in the United States

Kaylee B. Crockett, PhD,1 Andrew Edmonds, PhD,2 Mallory O. Johnson, PhD,3 Torsten B. Neilands, PhD,3

Mirjam-Colette Kempf, PhD, MPH,4–6 Deborah Konkle-Parker, PhD, FNP, FAAN,7 Gina Wingood, ScD, MPH,8

Phyllis C. Tien, MD,3,9 Mardge Cohen, MD,10 Tracey E. Wilson, PhD,11 Carmen H. Logie, PhD,12

Oluwakemi Sosanya, NP,13 Michael Plankey, PhD,14 Elizabeth Golub, PhD,15

Adaora A. Adimora, MD, MPH,16,17 Carrigan Parish, DMD,18 Sheri D. Weiser, MD, MPH,19

Janet M. Turan, PhD,20 and Bulent Turan, PhD1

Abstract

Relationships that traverse sociodemographic categories may improve community attitudes toward marginal-
ized groups and potentially protect members of those groups from stigma and discrimination. The present study
evaluated whether internalized HIV stigma and perceived HIV-related discrimination in health care settings
differ based on individual- and neighborhood-level characteristics of women living with HIV (WLHIV). We
also sought to extend previous conceptual and empirical work to explore whether perceived HIV-related
discrimination mediated the association between neighborhood racial diversity and internalized HIV stigma.
A total of 1256 WLHIV in the Women’s Interagency HIV Study (WIHS) attending 10 sites in metropolitan
areas across the United States completed measures of internalized HIV stigma and perceived HIV-related
discrimination in health care settings. Participants also provided residential information that was geocoded into
Federal Information Processing Standard (FIPS) codes and linked with census-tract level indicators. In cross-
sectional analyses, greater neighborhood racial diversity was associated with less internalized HIV stigma and
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less perceived HIV-related discrimination regardless of individual race. Neighborhood median income was
positively associated with internalized HIV stigma and perceived discrimination, while individual income was
negatively associated with perceptions of stigma and discrimination. In an exploratory mediation analysis,
neighborhood racial diversity had a significant indirect effect on internalized HIV stigma through perceived
HIV-related discrimination. An indirect effect between neighborhood income and internalized stigma was not
supported. These findings suggest that greater neighborhood racial diversity may lessen HIV stigma processes at
the individual level and that HIV stigma-reduction interventions may be most needed in communities that lack
racial diversity.

Keywords: geocoding, racial diversity, HIV, internalized stigma, discrimination, women

Introduction

Women—particularly women of color—face a high
burden of HIV-related stigma in North America. As of

2014, women represented 23% of all people living with HIV
(PLHIV) in the United States; and of the total number of
women living with HIV (WLHIV) in the United States, over
80% were women of color.1 Both women and black and
African American individuals report more HIV-related stig-
ma relative to other groups.2,3

Quantitative analyses of HIV-related stigma among
PLHIV in the United States and Canada examined the in-
teraction between gender and race and found that women
reported greater total stigma scores and stigma dimension
scores (including perceived discrimination and internalized
stigma) compared to men; and non-white women reported
greater HIV-related stigma relative to white WLHIV.4,5

Qualitative investigations exploring women’s experiences of
stigma highlight the intersection of gender and race that result
in harsh judgments toward WLHIV in their communities.6–8

Lekas et al. found that women felt more protected from expe-
riences of stigma in their own racial communities, compared to
in society at large where they felt more vulnerable to stigma.6

Research linking neighborhood characteristics to HIV risk
behaviors and health outcomes broadens our understanding
of the ways physical and social environments shape HIV-
related health.9 This field of empirical research increased
attention to social and structural determinants of health, en-
hanced understanding of HIV risk environments, and was
enabled by access to geocoding methods to link residential
addresses with neighborhood-level data.

From such research we learned that unsuppressed HIV
viral load is more common among PLHIV in the most
socioeconomically disadvantaged neighborhoods.10 When
controlling for individual demographic characteristics,
including age, gender, race, and income, such evidence
emerges: PLHIV residing in neighborhoods with a higher
proportion of poverty had 1.50 greater odds of having a CD4
cell count characteristic of an AIDS diagnosis (<200 cells/lL),
PLHIV in neighborhoods with higher prevalence of unem-
ployment were almost 50% less likely to have a current anti-
retroviral prescription, and PLHIV were more likely to report
depressive symptoms if they resided in racially segregated
neighborhoods.11 Moreover, a measure of neighborhood dis-
order, an indicator of economic disadvantage, was associated
with poorer antiretroviral treatment (ART) adherence.12 Thus,
neighborhood socioeconomic disadvantage and racial segre-
gation are linked with poor health outcomes.

A separate literature has documented the harmful effects of
HIV-related stigma on health.13,14 HIV stigma is a social
process through which people living with or perceived to be
living with HIV are socially devalued and excluded for the
purpose of maintaining power and inequality in a broader
social context.15,16 Stigma manifests as acts of discrimination
in which PLHIV face overt and subtle differences in the way
they are treated. Specifically in health care settings, which
can represent a key source of support in one’s community,
PLHIV have reported receiving poorer quality of care, being
blamed for their illness, or being denied care.17 The sociali-
zation of stigma also presents as internalized HIV stigma
whereby some PLHIV accept and apply negative attitudes
and feelings about PLHIV in the community to themselves.18

Increasingly, research has elucidated how these stigma
mechanisms work together to affect health outcomes. Spe-
cifically, experiences of discrimination increase internalized
HIV stigma, which has downstream negative effects on
health outcomes (e.g., depressive symptoms, poorer ART
adherence, and lower HIV care visit adherence).19–22 Tying
together this literature on HIV-related stigma and health with
the literature on neighborhood characteristics and health, we
pose the question of whether neighborhood characteristics
are associated with HIV-related stigma and discrimination.

In their Stigma and HIV Disparities Model, Earnshaw et al.
explored residential segregation as a social determinant of
stigma experienced at the individual level.23 However, little
research has focused on neighborhood-level variables such as
neighborhood socioeconomic status and racial composition
in association with experiences of HIV-related stigma and
discrimination.

Several studies have examined neighborhood racial com-
position and perceptions of racial discrimination. For in-
stance, Hunt et al. found that African American women
residing in neighborhoods with a higher proportion of black
residents perceived less daily and lifetime racial discrimi-
nation.24 One explanation for their findings was based on
the ‘‘group density hypothesis’’ whereby racial minorities in
communities with others who predominantly identify with
their own racial group have fewer opportunities to be dis-
criminated against by other racial groups.25,26 Meanwhile,
Eric Oliver and Wong found that people living in more ra-
cially diverse neighborhoods in the United States held fewer
negative perceptions of people in other racial groups.27 Their
findings may align with the tenets of contact theory, which
postulates that more frequent interactions with people from
other groups are associated with more favorable attitudes
toward people belonging to those other groups.28–31 Contact
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theory has typically been applied to understanding the role of
majority groups’ stigmatizing attitudes toward racial and
other minorities. Intergroup contact may reduce prejudice by
decreasing anxiety related to intergroup interactions through
exposure, increasing knowledge to unlearn prejudiced atti-
tudes, and increasing empathy for others.29

Other research suggests that intergroup contact reduces
perceived discrimination among those who are in the mi-
nority groups and more likely to be stigmatized.24,32 People
residing in more diverse communities may experience less
discrimination and, therefore, perceive less discrimination
due to the reduction of stereotypes, prejudiced attitudes, and
discrimination toward different groups by potential stigma-
tizers. In contrast, people in less segregated communities
may be less attuned to separate group identities in daily life
and, therefore, less likely to interpret others’ attitudes as
discrimination.23 Contact theory can be extended to attitudes
toward identities other than race, such that people in more
diverse racial communities report more favorable attitudes
regarding other minority group characteristics such as sexual
orientation or physical disability.28,30

In the present study, we examined how individual race and
neighborhood racial composition relate to internalized HIV
stigma and perceived HIV-related discrimination among
WLHIV in the United States. Based on the prior theoretical
and empirical work discussed in this study, we hypothesized
that women of color would report more internalized HIV
stigma and perceive more HIV-related discrimination in
health care settings. With regard to neighborhood racial
composition, we hypothesized that living in a more racially
diverse community would be associated with lower levels of
internalized HIV stigma and perceptions of HIV-related
discrimination. To account for potential group density effects,
we also examined the relationship between participants’ race
concordance with their neighborhood to determine whether
living in a community with high proportion of residents in
one’s own race was protective for WLHIV against internalized
HIV stigma and perceived HIV-related discrimination. Fur-
ther, given the evidence that experiences of discrimination
reinforce internalized HIV stigma,14,19,20,22,33 we expected
that lack of neighborhood racial diversity would work through
the pathway of perceived HIV-related discrimination to lead to
higher levels of internalized HIV stigma.

Methods

Participants and procedures

Participants were WLHIV enrolled in the Women’s In-
teragency HIV Study (WIHS), a national cohort study of
women living with or at risk for HIV infection in the United
Sates.34 Women were included from nine WIHS sites lo-
cated in Bronx, NY; Brooklyn, NY; Washington DC; San
Francisco, CA; Chicago, IL; Chapel Hill, NC; Atlanta, GA;
Miami, FL; and Birmingham, AL/Jackson, MS. Partici-
pants were included in the present analysis if they attended
their WIHS visit between April and September 2015,
completed measures of internalized HIV stigma and HIV-
related discrimination in health care settings, and provided
their residential address.

Participants’ residential addresses were each matched with
a Federal Information Processing Standard (FIPS) code using
ArcGIS�35 FIPS codes identifying that geographical loca-

tions were then linked with census data from the 2014 5-year
American Community Survey (ACS).36 Census-tract level
data utilized in this analysis included race proportions by the
seven racial categories assessed in the US Census, median
income of the census tract, and proportion of residents with a
high school education or more.

Measures

Demographic and health information. Women reported
their age, race, ethnicity, level of education, time on ART
medication, and their approximate annual household income
on the following scale: 1: £$6000; 2: $6001–12,000; 3:
$12,001–18,000; 4: $18,001–24,000; 5: $24,001–30,000; 6:
$30,001–36,000; 7: $36,001–75,000; and 8: >75,000.

Internalized HIV stigma. The 7-item negative self-image
subscale of the HIV Stigma Scale37,38 was used to assess
internalized HIV stigma. Participants responded to items (e.g.,
‘‘Having HIV/AIDS makes me feel that I’m a bad person.’’) on
a scale from 1: Strongly Disagree to 4: Strongly Agree. The
mean score of the 7 items was calculated for each participant.

Perceived HIV-related discrimination in health care set-
tings. In the WIHS study, one item was used to assess
perceived HIV-related discrimination in health care settings:
‘‘I feel discriminated against in healthcare settings because of
my HIV status.’’ Participants responded on a scale from 1:
Strongly Disagree to 4: Strongly Agree. This item was
adapted from the PLHIV Stigma Index39 and the Experiences
of Discrimination Scale,40 both of which have been used to
predict health outcomes using global perceptions of dis-
crimination in different settings. Turan et al. found that this
one item predicts internalized HIV stigma, as well as HIV-
related health outcomes like adherence.20

Neighborhood characteristics. Census tracts were dum-
my coded before analysis. Characteristics of participants’
neighborhoods (census tracts) included in the present anal-
ysis were the median household income, proportion of resi-
dents who completed high school or more, and proportions of
different races within neighborhoods based on estimates from
the ACS. The median household income variable was
transformed by dividing by 1000 for interpretability of the
unstandardized beta coefficients.

Using race proportions within census tracts, a racial di-
versity index (RDI)41,42 was calculated for each participant’s
census tract. The US Census categorizes household race in
the following groups: African American, European Ameri-
can, Asian American, Hawaiian American, Native American,
Other, and two or more races. Note that Hispanic American
was categorized separately as ethnicity and not included in
the racial proportion of census tracts. For this analysis, wo-
men who identified their ethnicity as Hispanic were catego-
rized by their identified race. The following formula was used
to calculate the racial diversity within census tracts:

1� +
7

i¼ 1

p2
i ;

where p is the proportion of people belonging to each of the
seven race categories. This equation yields an index ranging
from 0 to 1, where 0 indicates a completely homogeneous
neighborhood and 1 indicates a perfectly heterogeneous
neighborhood.

272 CROCKETT ET AL.



A variable for participant race concordance with neigh-
borhood was created by matching each participant’s identified
race with the race proportion for her neighborhood. For ex-
ample, if a participant identified her race as African American,
we created a variable for her representing the proportion of
residents in her census tract who were African American.

Data analysis

Data were managed using SPSS version 23. Descriptive
analyses were conducted to characterize the sample.
A Generalized Estimating Equation (GEE) approach was
used. GEE accounts for variance clustering that occurs when
individuals are nested within another variable. In this case,
participants were nested in census tracts. An exchangeable
correlation structure was used. The following covariates
(used in previous research with this cohort) were included in
all analyses: age, years on ART, annual household income,
dichotomized education (0: did not complete high school, 1:
high school diploma or more), and categorized race (0: white,
1: black/African American, 2: Other race). Race was cate-
gorized this way because two of the race categories
(Asian/Pacific Islander and Native American) were not large
enough to compare with the other groups.

The first models included covariates only to assess indi-
vidual demographic characteristics in association with (1)
internalized HIV stigma and (2) perceived HIV-related dis-
crimination in health care settings. Next, neighborhood var-
iables were added together to the model, including median
household income, proportion of residents with high school
education, and the calculated RDI variable. These analyses
were repeated with participant race concordance with their
neighborhood entered instead of RDI. Statistical significance
was set at a = 0.05.

Finally, an exploratory mediation analysis was conducted
to determine if perceived HIV-related discrimination in
health care settings mediated the association between RDI
and internalized HIV stigma. We conducted a second medi-
ation model with neighborhood median income as the pre-
dictor instead of RDI. Mediation was assessed using SPSS
PROCESS43 by examining the confidence interval (CI) of the
indirect effect of RDI on internalized HIV stigma. Significant
mediation is present when the 95% CI does not contain 0.
Bootstrapping was used with 5000 re-samples, to assess ef-
fects without assuming normality of the sampling distribu-
tion.44 All covariates that were entered in the previous GEE
models were entered in the mediation model, including
controlling for clustering by census tract. Unstandardized
beta coefficients are presented to promote interpretation
based on the metrics used in the study.

Results

Description of individual and neighborhood variables

The analysis sample included 1256 WLHIV, described in
Table 1. The average age of participants at their study visit
was *49 years [standard deviation (SD): 9, range: 25–79],
and women reported having been on ART medications for an
average of 11 years (SD: 7, range: 0–23). A total of 14%
identified their race as white; 75% identified as African
American or black; <1% identified as Asian or Pacific Is-
lander; <1% identified as Native American; and 10% iden-

tified their race as ‘‘Other.’’ A total of 15% identified their
ethnicity as Hispanic.* Approximately 66% of participants
completed a high school education or more. The majority of
participants (37%) reported that their annual household in-
come was in the range of $6001–12,000.

The median household income of participants’ neighbor-
hoods (census tracts) was *$37,000 [Interquartile range
(IQR): $27,000–$53,000]. The median proportion of resi-
dents with at least a high school education was *84% (IQR:
71–93). The median RDI of women’s neighborhoods was 0.5
(IQR: 0.2–0.6) suggesting that participants’ neighborhoods
were slightly more racially homogeneous than heterogeneous
and no woman lived in a perfectly racially heterogeneous
neighborhood. Participants’ median race concordance with
their neighborhood was *56% (IQR: 23–84).

GEE analyses of individual demographic variables

Internalized HIV stigma. Results from the individual-
level variables-only model are presented in Table 2 and show
that all covariates were significantly associated with inter-
nalized HIV stigma except for education level [B (standard
error, SE) = -0.068 (0.042), 95% CI (-0.149 to 0.014)],
black/African American race [B (SE) = -0.007 (0.052), 95%
CI (-0.109 to 0.095)], and Other race [B (SE) = -0.037
(0.070), 95% CI (-0.174 to 0.100)]. Lower age was associ-
ated with an increase in internalized HIV stigma [B
(SE) = -0.009 (0.002), 95% CI (-0.014 to -0.005)], as was
fewer years on ART [B (SE) = -0.013 (0.003), 95% CI
(-0.019 to -0.007)]. Lower household income was associated
with greater internalized HIV stigma [B (SE) = -0.030
(0.009), 95% CI (-0.048 to -0.011)].

Perceived HIV-related discrimination in health care set-
tings. When the individual-level variables-only model was
repeated with perceived HIV-related discrimination in health
care settings as the outcome (Table 2), it was not associated
with individuals’ age [B (SE) = -0.004 (0.003), 95% CI
(-0.009 to 0.002)], years on ART [B (SE) = -0.004 (0.004),
95% CI (-0.012 to 0.003)], education [B (SE) = -0.023
(0.050), 95% CI (-0.120 to 0.075)], or household income [B
(SE) = 0.001 (0.013), 95% CI (-0.024 to 0.027)], black/Af-
rican American race [B (SE) = 0.036 (0.069), 95% CI (-0.099
to 0.172)], or Other race [B (SE) = -0.075 (0.098), 95% CI
(-0.268, to 0.117)].

GEE analysis of neighborhood variables: racial
diversity index

Internalized HIV stigma. Results from the GEE model
with RDI as a predictor of internalized HIV stigma, controlling
for individuals’ age, time on ART, household income, di-
chotomized education, categorized race, neighborhood me-
dian household income, and proportion neighborhood with
high school education, are presented in Table 3. Results
showed a significant negative association between RDI and
internalized HIV stigma [B (SE) = -0.359 (0.095), 95% CI
(-0.545 to -0.173)]. Neighborhood median household in-
come was positively associated with internalized HIV

*Of the 189 women who identified their ethnicity as Hispanic,
60 (32%) identified their race as white, 29 (15%) identified their
race as black, and 100 (53%) identified their race as other.

NEIGHBORHOOD RACIAL DIVERSITY AND HIV STIGMA 273



stigma [B (SE) = 0.002 (0.001), 95% CI (0.000 to 0.003)]. In
contrast, neighborhood education attainment was not asso-
ciated with internalized HIV stigma [B (SE) = -0.001
(0.001), 95% CI (-0.003 to 0.001)].

Individual covariates remained significantly associated
with internalized HIV stigma with similar coefficients in the
model with RDI as in the individual-level variables-only
model. Categorized race was not associated with internalized
HIV stigma. Age, time on ART, and household income were
again negatively associated with internalized HIV stigma.
Individual level education attainment was negatively asso-
ciated with internalized HIV stigma in this model, including
neighborhood context.

Perceived HIV-related discrimination in health care set-
tings. The same GEE model except with perceived HIV-
related discrimination in health care settings as the outcome
instead of internalized HIV stigma was examined, and results
of this model are also shown in Table 3. RDI was negatively
associated with perceived HIV-related discrimination in
health care settings [B (SE) = -0.368 (0.121), 95% CI
(-0.606 to -0.131)]. Median neighborhood household in-
come was associated with greater perceived discrimination in
health care settings [B (SE) = 0.002 (0.001), 95% CI (0.000 to
0.004)]. Neighborhood education level was not associated
with perceived HIV-related discrimination in health care
settings, nor was any of the individual-level covariates.

Table 1. Descriptive Information of Sample of N = 1256 Women Living with HIV

Individual variables M – SD, range or n (%)

Age (years) 48.9 – 9.0, 25–79
Years on ART 10.6 – 6.9, 0–23
Race

White 181 (14)
Black/African American, non-Hispanic 936 (75)
Asian or Pacific Islander 7 (<1)
Native American 10 (<1)
Other 121 (10)

Hispanic ethnicity 189 (15)
Education

<High school diploma 428 (34)
>High school diploma 828 (66)

Annual household income
<$6000 182 (14)
$6001–12,000 465 (37)
$12,001–18,000 176 (14)
$18,001–24,000 116 (9)
$24,001–30,000 68 (5)
$30,001–36,000 66 (5)
$36,001–75,000 96 (8)
>$75,000 44 (4)

WIHS study site n (%)

Bronx, NY 166 (13)
Brooklyn, NY 192 (15)
Washington DC 118 (9)
San Francisco, CA 166 (13)
Chicago, IL 161 (13)
Chapel Hill, NC 125 (10)
Atlanta, GA 135 (11)
Miami, FL 61 (5)
Birmingham, AL/Jackson, MS 132 (10)

Stigma variables M – SD, range

Internalized HIV stigma 1.8 – 0.7, 1–4
Perceived HIV-related discrimination in health care settings 1.7 – 0.8, 1–4

Neighborhood variables Median (IQR)

Median annual household income $37,000 ($27,000–$53,000)
Proportion with high school education 84.1 (71.7–93.4)
RDI 0.5 (0.2–0.6)
Proportion race concordance 55.9 (23.2–84.0)

ART, antiretroviral treatment; IQR, interquartile range; RDI, racial diversity index; SD, standard deviation; WIHS, Women’s Interagency
HIV Study.
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GEE analysis of neighborhood variables: participant
race concordance

Internalized HIV stigma. To examine our alternative
group density hypothesis, we repeated the analyses with the
created participant race concordance with neighborhood
variable as the predictor (Table 4). Participant race concor-
dance with neighborhood was not associated with internal-
ized HIV stigma [B (SE) <0.001 (0.001), 95% CI (-0.001 to
0.002)]. In this analysis, age, time on ART, and income were
negatively associated with internalized HIV stigma similar to
the individual-level variables-only model. Neighborhood
median income was positively associated with internalized
HIV stigma similar to the previous RDI model.

Perceived HIV-related discrimination in health care set-
tings. Participant race concordance with neighborhood was
also not associated with perceived HIV-related discrimina-
tion in health care settings as shown in Table 4 [B (SE)
<0.001 (0.001), 95% CI (-0.002 to 0.001)]. However in this
analysis, neighborhood median income was not significantly
associated with perceived HIV-related discrimination in
health care settings as in the previous model.

Mediation analysis

Finally, a mediation model was tested to explore whether
perceived HIV-related discrimination in health care settings
mediated the association between RDI and internalized HIV
stigma. Model path coefficients are depicted in Fig. 1. The
total effect of RDI on internalized HIV stigma [path c: B
(SE) = -0.344 (0.095), 95% CI (-0.532 to -0.157)] decreased
in magnitude when perceived HIV-related discrimination in
health care settings was included in the model [path c’: B
(SE) = -0.189 (0.082), 95% CI (-0.350 to -0.029)]. The
bootstrapped CI of the indirect effect of RDI on internalized
HIV stigma through perceived HIV-related discrimination in
health care settings did not contain 0 [path ab: B (SE) = -0.155
(0.050), 95% CI: (-0.257 to -0.060)], indicating a mediated
association between RDI and internalized HIV stigma through
perceived HIV-related discrimination in health care settings.

Mediation was not supported when the mediation model
was repeated, replacing RDI with neighborhood median in-
come as the predictor and entering RDI with the other cov-
ariates. There was not a significant indirect effect between
neighborhood median income and internalized HIV stigma
through perceived discrimination in health care settings [path
ab: B (SE) = 0.001 (0.001), 95% CI: (-0.001 to 0.002)].

Discussion

In this cohort of WLHIV across the United States, greater
neighborhood racial diversity was associated with less in-
ternalized HIV stigma and less perceived HIV-related dis-
crimination in health care settings. In other words, living in a
more racially diverse community appears to protect against
perceived discrimination and internalized HIV stigma. Con-
trary to our first hypothesis, however, we did not find dif-
ferences in perceived internalized HIV stigma or HIV-related
discrimination in health care settings by individual race cat-
egory regardless of neighborhood race and socioeconomic
context. It could be that individual race does not necessarily
drive perceptions of stigma, and greater context to racial
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disparities in HIV stigma is needed. In this study, we have
described neighborhood characteristics as they relate to
stigma perceptions among WLHIV, and intersectional and
multilevel approaches to stigma measurement and interven-
tion are needed.45

We also found that WLHIV reported greater internalized
HIV stigma in the context of higher neighborhood household
income, but lower individual household income. Relative
socioeconomic deprivation may play a role in internalized
HIV stigma based on these findings. Meanwhile, perceived
HIV-related discrimination in health care settings was asso-
ciated with higher neighborhood income regardless of indi-
vidual income.

In addition, in exploratory analyses, perceived HIV-related
discrimination mediated the association between neighbor-
hood racial diversity and internalized HIV stigma. This
finding adds context to an established connection between
HIV-related discrimination and internalized stigma and
suggests that women residing in communities that lack racial
diversity are more likely to perceive HIV-related discrimi-
nation in health care settings, which in turn reinforces in-
ternalized HIV stigma. The health care setting can be an
influential part of one’s community, and perceived HIV-
related discrimination in health care settings has a particu-
larly negative impact on HIV-related health outcomes.20,22 It
is also possible that this measure of HIV-related discrimi-
nation is a proxy for broader discrimination occurring in
WLHIV communities.

Conceptual work supports the connection between struc-
tural factors, such as racial composition and socioeconomic
status of one’s neighborhood and individual perceptions of
stigma and discrimination.23 Taken together with contact
theory, our findings indicate that women living in more ra-
cially homogenous neighborhoods may expect and perceive
more HIV-related discrimination. In contrast, women in more
racially heterogeneous neighborhoods may perceive greater
acceptance of alternative identities, including HIV status,
and expect and perceive less discrimination that could lead
to internalized HIV stigma. Future research could build
upon the findings presented in this study to determine how
neighborhood characteristics are associated with other forms
of discrimination and relate to outcomes such as internalized
stigma and HIV-related health.

We examined an alternative hypothesis that women’s ra-
cial concordance with their neighborhood may protect
against HIV-related stigma and discrimination, informed by
research on group density.25,26 However, we did not find
significant associations between women’s racial concordance

with their neighborhoods and internalized HIV stigma or
perceived HIV-related discrimination in health care settings.
In other words, residing in a neighborhood with others pre-
dominantly identifying as one’s own race did not affect inter-
nalized HIV stigma or perceived HIV-related discrimination in
health care settings. Research on group density has been applied
to perceptions of racial discrimination and physical and mental
health outcomes. It may be that group density effects related
to race do not generalize to attitudes toward PLHIV, in the
way that would have been predicted by the contact theory
literature.28,30

The findings reported in this study should be interpreted
with consideration that neighborhood racial diversity and
income could be markers of other neighborhood character-
istics, including liberal political views, social tolerance, and
urbanism.46,47 Future research could merge neighborhood-
level information with data on community attitudes (e.g., the
General Social Survey,48 which we could not use due to very
limited overlap in census tracts covered in it and our study) to
determine whether specific community attitudes account for
differences in perceived HIV-related stigma and discrimination.

In addition, the analyses presented in this study did not
account for access to other PLHIV and WLHIV. Knowing
other people who are living with HIV reduces HIV-related
stigma among others regardless of HIV status.49 Thus, con-
tact theory would still apply to these findings, but would
pertain to knowing others with HIV rather than our explanation
that more exposure to people of other races in a community
translates to less stigmatizing attitudes and behaviors per-
ceived by WLHIV. Future investigations could account for
individuals’ knowing other PLHIV and/or the HIV preva-
lence within neighborhoods to expand upon this explanation.

These findings imply that women in more racially ho-
mogenous neighborhoods are more vulnerable to internalized
HIV stigma and perceived HIV-related discrimination. So-
cioeconomic disadvantage also increases internalized HIV
stigma particularly in a higher income neighborhood. Stigma
interventions may be most needed in racially homogenous
communities with greater disparities in income. Interventions
that encourage health care providers and patients to function
as collaborative teams are an important approach as they would
increase contact and discourage in-group separation.23,50,51

Indeed, a qualitative study of WLHIV found that partici-
pants wanted more communication with their health care
providers and communities.52 Another investigation of HIV
care engagement highlighted desires from patients to be more
involved relationally with their care.53 Health care facilities
may benefit most from interventions that bring together

FIG. 1. Exploratory mediation model depicting
the indirect effect of neighborhood racial diver-
sity (RDI) on internalized HIV stigma through
perceived HIV-related discrimination in health
care settings, controlling for age, time on ART,
categorized race, household income, dichoto-
mized education, proportion with at least high
school education in neighborhood, median
household income of neighborhood, and census
tract. c’ is the direct effect; c is the total effect;
ab is the indirect effect. **p < 0.001; *p < 0.01.
ART, antiretroviral treatment; RDI, racial di-
versity index.
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health care workers and PLHIV to address discrimination and
stigma at the level of the health care setting.54 Scaling up HIV
peer support may also be particularly important to provide
support in coping with HIV-related stigma and discrimina-
tion.55 This may include a diverse team of peer navigators for
matching based on patient racial and/or socioeconomic
background.56

These contact interventions comprise important interven-
tion targets at the interpersonal level, and structural-level
interventions are also needed to combat stigma and discrim-
ination. Policies protecting PLHIV from discrimination must
continue to be enforced and advocated for, as well as com-
municating diversity values within communities and devel-
oping and disseminating inclusive media campaigns.57

Altogether, implementation of these interventions should be
paired with assessment of experiences of stigma and discrimi-
nation along with health-related outcomes among PLHIV.

The results of this study should be interpreted in light of
some limitations. Chiefly, these results are cross-sectional,
and we cannot draw causal inferences based on these find-
ings. These associations should be interpreted as suggestions
for future longitudinal investigations of neighborhood level
variables and HIV-related stigma and discrimination.

Second, the measure of health care discrimination for this
study assessed discrimination in any health care setting.
WLHIV may access health care in a variety of settings within
and outside of their communities. We used this measure as a
proxy for broader experiences of discrimination, but future
investigations could specify which settings women perceive
discrimination in relation to where they reside. Further, while
not all women in this study receive their medical care in the
same setting as their WIHS study site, they do plausibly have
access to the academic center resources and their experiences
of stigma and discrimination may not generalize to all
WLHIV, such as those in rural communities or without ac-
cess to specialized HIV care.

Third, as mentioned earlier in our discussion we cannot
account for other characteristics of neighborhoods outside of
the census-level data collected here that may drive the as-
sociations we found. As more data on neighborhood-level
characteristics that relate to HIV stigma and discrimination
become available, researchers will be able to better charac-
terize communities of risk.

Fourth, census tract variables and statistical analyses
herein assumed a social categorical approach to race, which
may not represent how women identify ethnically and cul-
turally. Our approach to calculation of racial diversity was
empirically informed, and it approximates racial diversity
within the limits of the social construction of racial categories
that do have implications where they are measured. Despite
these limitations, this study builds on previous theoretical and
empirical work to describe the social context where women
perceive stigma and discrimination that warrants consider-
ation in tailoring future interventions.

In summary, WLHIV who resided in less racially diverse
neighborhoods reported higher levels of internalized HIV
stigma and perceived more HIV-related discrimination in
health care settings. Women living in more socioeconom-
ically advantaged neighborhoods while having lower in-
comes themselves also reported more internalized HIV
stigma. HIV stigma-reduction interventions may be most
needed in racially homogenous communities with income

disparities, and collaborations that increase contact between
health care workers and WLHIV are particularly important
to combat perceived discrimination and reduce internalized
HIV stigma.
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