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Abstract Little research has been conducted to investigate
multiple levels of HIV risk—individual risk factors, sex
partner characteristics, and socioeconomic factors—among
African American women, who, in 2010, comprised 64 % of
the estimated 9,500 new infections in women. Respondent-
driven sampling was used to recruit and interview women in
20 cities with high AIDS prevalence in the United States
through the National HIV Behavioral Surveillance System.
We assessed individual risk factors, sex partner character-
istics, and socioeconomic characteristics associated with
being HIV-positive but unaware of the infection among
African American women. Among 3,868 women with no
previous diagnosis of HIV, 68 % had high school education
or more and 84 % lived at or below the poverty line. In
multivariable analysis, women who were 35 years or older,
homeless, received Medicaid, whose last sex partner ever
used crack cocaine or was an exchange sex partner were
more likely to be HIV-positive-unaware. Developing and
implementing strategies that address socioeconomic factors,
such as homelessness and living in poverty, as well as indi-
vidual risk factors, can help to maximize the effectiveness of
the public health response to the HIV epidemic.
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Introduction

Despite substantial advances in testing, treatment, and
prevention strategies over the course of the HIV epidemic
[1], significant inequities persist along racial/ethnic lines,
especially among women. In 2010, although African
American women comprised only 13 % of the female
population [2], 64 % of the estimated 9,500 new infections
in women occurred in African Americans [3]. In the same
year, the rate of new HIV infections among African
American women was 15 times that of white women, and
over 3 times the rate of Hispanic/Latina women [3].

Multiple factors contribute to the elevated HIV rates
among African American women. These factors can be
grouped into three major categories for the purpose of
targeting interventions: individual risk factors, sex partner
characteristics, and socioeconomic/contextual factors [4—
7]. There is a large body of research that identifies indi-
vidual risk factors that contribute to the disproportionate
HIV rates among African American women. Among these
factors are injection drug use [8, 9], crack cocaine use
[10-13], exchanging sex for money or drugs [14], having
concurrent sexual relationships [12, 15], not communi-
cating sensitive issues with sex partners [16], and
reporting prior incarceration [7]. However, risk of HIV
infection is not solely a product of individual risky
behavior.

Provided that 89 % of new HIV diagnoses estimated in
African American women were transmitted via heterosex-
ual contact [17], sex partner behaviors are also important
factors that impact HIV risk among African American
women [18]. Evidence from mathematical modeling sug-
gests that an individual’s HIV and STI risk depends as
much on a sex partner’s behavior as on the individual’s
own behavior [19-22]. Partner and network characteristics
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that have been found to increase HIV risk among women
include having a male sex partner who has sex with men, sex
partner concurrency [15, 23-25], and partner incarceration
[7]. Sexual mixing between high-risk and low-risk groups of
African Americans has also been found to contribute to the
elevated HIV rate among African Americans [26].

Although individual risk factors and sex partner char-
acteristics are strong predictors of HIV infection, they do
not explain the elevated rates of HIV among African
American women. It has been reported that African
Americans are at increased risk of HIV infection, even
when their behaviors are consistent with other racial groups
[27]. Furthermore, it has been reported that differences in
sexual partners and relationships do not explain the racial
disparities in sexually transmitted infections between
African American and white women [28]. Therefore,
contextual factors play a key role in the disparate impact of
the HIV epidemic on African American women. Factors
such as socioeconomic status (SES) [29], living in poverty
[4, 5, 7, 30], a higher background prevalence of HIV
among African Americans [17], and a sex ratio imbalance
in African American communities [18] have been found to
contribute to HIV risk among African American women.
Given the complex interaction between individual, sex
partner, and socioeconomic factors, it is necessary to
evaluate variables from each of the categories to determine
their independent impact on HIV risk among African
American women. This will help public health profes-
sionals identify areas where targeted prevention efforts will
be most effective, or where the development of new pre-
vention strategy is needed.

To our knowledge, only one study has been conducted
that identifies correlates of HIV infection using multiple
categories of HIV risk—individual, sex partner, and
socioeconomic factors—among African American women.
This study relied on a smaller state-based sample [12]. To
investigate the correlates of HIV infection among African
American women in urban centers throughout the United
States (US), we compared individual risk factors, sex
partner characteristics, and socioeconomic characteristics
of HIV-positive African American women who were
unaware of their infection to those of uninfected women
recruited in 20 US cities.

Methods
National HIV Behavioral Surveillance System (NHBS)
NHBS monitors HIV-associated behaviors and HIV prev-

alence among populations at high risk for acquiring HIV in
metropolitan statistical areas (MSAs) with high prevalence

of AIDS [31]. During 2010, NHBS collected data and
conducted HIV testing among heterosexuals using
respondent driven sampling (RDS), a peer-referral sam-
pling method [32], in 21 MSAs. Because results from the
pilot study in 2006 demonstrated that individuals with low
SES were more likely than persons with high SES to be
infected [33], the 2010 cycle of NHBS focused on a low
SES population [34]. Low SES was defined as an indi-
vidual having a household income (adjusted for household
size) at or below the federal poverty guidelines [35] or no
more than a high school education.

Initial respondents (seeds) were selected from poverty
areas, which are defined by the US Census Bureau as
census tracts where 20 % or more of the residents lived
below the poverty threshold [35]. These respondents
completed the survey and were asked to recruit up to five
individuals from their social networks. Their peers then
completed the survey, and those who reported a low SES
and no injection drug use (IDU) in the preceding
12 months were also asked to recruit individuals from their
social networks. Respondents whose income exceeded
federal poverty guidelines, whose educational attainment
was greater than high school, or who reported injection
drug use within 12 months of interview were allowed to
participate in the survey but were not allowed to recruit
others. These recruitment criteria, in conjunction with RDS
methodology, helped ensure that our sample consisted of
persons at increased risk of HIV infection through heter-
osexual transmission [33].

Men and women aged 18-60-years-old, who resided in
the MSA, had at least one sex partner of the opposite sex in
the past 12 months, had not already participated in 2010,
and were able to complete the survey in English or Spanish
were eligible to participate. Following informed consent
and using a standardized, anonymous questionnaire,
respondents were interviewed about sexual behaviors, drug
use, HIV testing behaviors, and use of HIV prevention
services. All respondents who agreed to be interviewed
were offered anonymous HIV testing, regardless of self-
reported HIV infection status. HIV testing was performed
by collecting blood or oral specimens for either conven-
tional laboratory testing or point of contact rapid testing. A
non-reactive rapid test was considered a negative test
result. For persons with reactive rapid test results, final
positive test results were determined based on supple-
mental Western blot or immunofluorescence assay.
Respondents received compensation for completing the
survey and taking an HIV test, and received incentives for
recruiting their peers. NHBS activities were reviewed at the
Centers for Disease Control and Prevention (CDC) as non-
engaged research and were approved by the local institu-
tional review boards for each participating MSAs.
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Analysis Inclusion Criteria

Respondents were included in this analysis if they reported
being a female and being black or African American only
(women who reported more than one race or reported
Hispanic ethnicity were excluded); consented to both the
survey and HIV test; were recruited in the contiguous US
(20 MSAs); and had a positive or negative HIV test result.

Analysis Variables

Variables for this analysis were categorized as socio-
economic/demographic, partner risk factor, or individual
risk factor. Demographic and socioeconomic variables
included age, region of residence, education, annual
income, poverty, employment status (“other” status
included full-time student, retired, homemaker, and other),
homelessness status (currently or in the past 12 months),
and health insurance type. Health insurance other than
Medicaid included private insurance, TRICARE, Medi-
care, Veterans Administration coverage, and other insur-
ance. Respondents were asked to report on the perceived
risk factors of their last male sex partner (including current
partner). Male partner characteristics and behaviors include
HIV status, age, sex with others during relationship, last
sex partner type (main, casual, and exchange) and lifetime
practice of the following: injection drug use, crack cocaine
use, incarceration, and sex with men. Exchange sex partner
was defined as a partner with whom the women exchanged
sex for things like drugs or money. Individual risk factors
included recent (past 12 months) crack cocaine use, life-
time injection drug use, number of recent sex partners,
recent exchange sex for things like drugs or money, having
only one main sex partner recently, and recent sexually
transmitted disease diagnosis.

Data Analysis

The outcome variable for this analysis was being HIV-
positive but unaware of one’s HIV infection status (HIV-
positive-unaware). HIV-positive-unaware was defined as
an HIV-positive test result among women who did not
report a previous positive HIV test, which included women
who reported their most recent test result was negative or
indeterminate, women who did not receive their test results
or who did not know their test results, or who never tested.
We compared the characteristics of African American
women who were HIV-positive-unaware to the character-
istics of HIV-uninfected women. Self-reported HIV-posi-
tive respondents were excluded from bivariate and
multivariable analysis. HIV-positive-unaware was the
focus of this analysis because the objective was to examine
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possible risk factors for HIV infection, and individuals who
know their HIV-positive status may change their behaviors.

Multiple approaches to multivariable estimation of RDS
data have been used in previous research [36-38]. We used
multivariable analysis to determine factors that indepen-
dently predict HIV-positive-unaware among African
American women. To adjust for the RDS study design,
generalized estimating equations (GEE) with an indepen-
dent correlation matrix were used to conduct a modified
Poisson regression analysis with robust standard errors [39,
40], accounting for non-independence of network data by
clustering on recruitment tree [41, 42]. The procedure
described above was used to account for clustering in
bivariate analysis, where variables that were reported by
previous research as potential or known risk factors were
evaluated for their association with HIV-positive-unaware.
Multivariable analysis adjusted for homophily, the ten-
dency for people tied to one another in social networks to
be more similar than chance would predict [43], and for the
direct dependence among recruiter and recruit by including
the recruiter’s HIV status as a variable in the model [44,
45]. GEE models were not weighted because weights
require the relative population size of high-risk hetero-
sexual African American women in each MSA, which is
not available. However, we adjusted for differing sample
inclusion probabilities by including respondents’ personal
network size [46], and for the multi-site nature of the study
by including region of respondent’s residence (Northeast,
South, Midwest, and West) [47] as independent variables in
the model. Multivariable model development was con-
ducted in a manual stepwise fashion, adding variables that
were statistically significant in bivariate analysis
(p < 0.05) to the multivariable model in stages according
to categories of variables. Model development began with
the socioeconomic and demographic variables, followed by
last sex partner characteristics, and then individual risk
behavior variables. Variables that were no longer signifi-
cant were removed from the final model. Rate ratios and
95 % confidence intervals (o = 0.05) are reported. Satt-
erthwaite ¢ test for unequal variances was used to compare
means. Pearson Chi square test was used to test differences
between categorical variables. All analyses were performed
using SAS (SAS Institute, Inc., version 9.2).

Results

Of the 4,463 African American women recruited, 3,951
(89 %) women consented to the survey, were eligible, had
a positive or negative HIV test result, and reported at least
one male sex partner in the past 12 months. Of these 3,951
women, 138 (4 %) were HIV-positive, 58 (42 %) of whom
were HIV-positive and unaware of their HIV infection.
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Table I HIV-positive-unaware among African American women at increased risk of infection by demographic and socioeconomic charac-

teristics, and individual risk factors

Variable All HIV-positive-unaware
No. % No. % RR LL UL p-Value

Total 3,868 100.0 58 1.5
Age at interview (years)

18-34 1,903 49.2 5 0.3 1.0 - - -

35-60 1,965 50.8 53 2.7 10.3 4.4 23.8 <0.0001
Region®

Northeast 764 19.8 27 35 8.0 2.6 24.8 0.0003

South 1,588 41.1 24 1.5 34 1.3 9.3 0.0155

Midwest 834 21.6 0.5 1.1 0.3 43 0.9015

West 682 17.6 * * 1.0 - - -
Education

Less than high school 1,252 324 28 2.2 2.0 1.2 3.1 0.0054

High school or more 2,616 67.6 30 1.1 1.0 - - -
Yearly income

$0-9,999 2,386 61.7 43 1.8 1.7 0.9 33 0.1151

$10,000 or more 1,419 36.7 15 1.1 1.0 - - -
Poverty

At or below poverty 3,233 83.6 53 1.6 1.9 0.8 43 0.1331

Above poverty 572 14.8 5 0.9 1.0 - - -
Homeless (currently or in past 12 months)

Yes 1,147 29.7 29 2.5 2.4 1.5 3.8 0.0004

No 2,721 70.3 29 1.1 1.0 - - -
Health insurance

Medicaid 1,891 48.9 39 2.1 4.2 14 12.2 0.0090

No health insurance 1,359 35.1 16 1.2 2.4 0.7 8.1 0.1635

Health insurance other than Medicaid® 608 15.7 * * 1.0 - - -
Employment status

Unemployed 1,645 42.5 27 1.6 3.0 1.1 8.0 0.0311

Disabled 466 12.0 13 2.8 5.1 2.1 12.2 0.0003

Other! 667 17.2 12 1.8 33 1.3 8.0 0.0099

Employed 1,090 28.2 6 0.6 1.0 - - -
Crack cocaine use (past 12 months)

Yes 625 16.2 23 3.7 34 2.0 5.8 <0.0001

No 3,243 83.8 35 1.1 1.0 - - -
Ever injected drugs

Yes 314 8.1 15 4.8 39 2.1 7.3 <0.0001

No 3,554 91.9 43 1.2 1.0 - - -
Number of male sex partners (past 12 months)

1 1,359 35.1 17 1.3 0.7 0.4 1.3 0.2720

2-3 1,354 35.0 20 1.5 0.8 0.4 1.5 0.5009

4 or more 1,155 29.9 21 1.8 1.0 - - -
Exchange sex partners (money/drugs for sex in past 12 months)

Yes 859 222 23 2.7 2.3 14 39 0.0019

No 3,009 77.8 35 1.2 1.0 - - -
Only one main sex partner (past 12 months)

Yes 1,242 32.1 16 13 0.8 0.4 1.5 0.4789

No 2,625 67.9 42 1.6 1.0 - - -
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Table I continued

Variable All HIV-positive-unaware
No. % No. % RR LL UL p-Value
STD diagnosis (past 12 months)
Yes 594 154 1.5 1.0 0.5 2.0 0.9720
No 3,274 84.6 1.5 1.0 - - -

RR rate ratio, LL lower limit, UL upper limit (95 % confidence)

* Cells containing less than four cases are suppressed

? Excludes three participants who self-reported HIV-positive but tested HIV-negative

b Northeast: Boston, MA; Nassau/Suffolk, NY:; New York City, NY; Newark, NJ; Philadelphia, PA; South: Baltimore, MD; Atlanta, GA; Dallas,
TX; Houston, TX; Miami, FL; New Orleans, LA; Washington, DC; Midwest: Chicago, IL; Detroit, MI; St. Louis, MO; West: Denver, CO; Los

Angeles, CA; San Diego, CA; San Francisco, CA; Seattle, WA

¢ Includes private insurance, TRICARE, Medicare, Veterans administration coverage, and other insurance

4 Includes full-time student, homemaker, retired, other status

Among HIV-positive women, those who had been previ-
ously diagnosed with HIV infection were similar to those
who were HIV-positive-unaware with respect to the all
demographic and economic variables evaluated in this
investigation (x> = 0.05-7.68; p-value > 0.05), with
the exception of region of residence (3> = 16.77;
p-value < 0.01). The remainder of this analysis will focus
on the 3,868 respondents who did not report a previous
HIV-positive test during the NHBS survey. The proportion
of participants who were HIV-positive-unaware was 1.5 %
(Table I). More than half of women in the sample were
between 35 and 60 years old (51 %), and most resided in
the South (41 %), followed by the Midwest (22 %). The
majority of women had a high school education or more
(68 %), earned less than $10,000 annually (62 %), and
lived at or below the poverty line (84 %). About one-third
of the sample reported being homeless, either currently or
in the past 12 months (30 %).

Various demographic/socioeconomic factors were sig-
nificantly associated with being HIV-positive-unaware
(Table I). These factors included being 35 years or older
compared to those under 35 years old (rate ratio,
RR = 10.3; 95 % confidence interval (CI) 4.4-23.8),
having less than a high school education (RR = 2.0; 95 %
CI 1.2-3.1), being homeless (RR = 2.4; 95 % CI 1.5-3.8),
receiving Medicaid compared to those with other types of
health insurance (RR = 4.2; 95 % CI 1.4-12.2), and being
unemployed (RR =3.0; 95 % CI 1.1-8.0), disabled
(RR =5.1; 95 % CI 2.1-12.2), or “other” employment
status (RR = 3.3; 95 % CI 1.3-8.0) compared to those who
reported full- or part-time employment.

Individual risk factors were also associated with being
HIV-positive-unaware in bivariate analysis, particularly drug
use and exchange sex. Women who reported crack cocaine use
in the past 12 months (RR = 3.4; 95 % CI 2.0-5.8), or ever
injecting illicit drugs (RR = 3.9; 95 % CI 2.1-7.3) were
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significantly more likely to be HIV-positive-unaware. Three
percent of women reported recent injection drug use (data not
shown). Furthermore, women who reported exchange sex in
the past 12 months were significantly more likely to be HIV-
positive-unaware than women who did not report exchange
sex (RR = 2.3;95 % CI 1.4-3.9).

Regarding sex partner characteristics, several variables
were significant factors in bivariate analysis (Table II).
These variables included reporting one’s last sex partner as
HIV-positive (RR =11.2; 95 % CI 2.4-52.1), or not
knowing the HIV status of one’s last partner (RR = 2.0;
95 % CI 1.2-3.3) compared to those who reported their last
partner was HIV-negative (Table II). Three percent of
women reported they believed their last male sex partner
had ever had sex with another man. These women were
significantly more likely to be HIV-positive-unaware
(RR = 3.9; 95 % CI 1.5-10.0), compared to the 75 % of
women who reported that their last male partner never had
sex with men. The last sex partner behaviors “ever injected
drugs” (RR = 2.5; 95 % CI 1.2-5.2) and “ever used crack
cocaine” (RR = 4.0; 95 % CI 2.5-6.6) were both signifi-
cantly associated with the outcome. Of the 319 (8 %)
women who categorized their last sex partner as an
exchange partner, 4 % were HIV-positive-unaware
(RR = 3.6; 95 % CI 2.1-6.1), significantly more than
those who categorized their last sex partner as a “main”
partner (1 %). Follow-up analysis revealed that women
who reported that their last sex partner was an exchange
partner had significantly more exchange sex partners in the
past 12 months than women who reported exchange sex in
the past 12 months but their last sex partner was not
an exchange partner (mean: 15 and 9, respectively;
t-value = —2.62, p-value = 0.0089).

In multivariable analysis, which accounted for recruiter
HIV status, network size, region, and other variables in the
model, women who were recently homeless (adjusted rate
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Table II HIV-positive-unaware among African American women at increased risk of infection by perceived characteristics of last sex partner

Variable All HIV-positive-unaware
No. %o No. % RR LL UL p-Value
Total 3,868 100.0 58 1.5
Partner’s HIV status
Positive 19 0.5 * * 11.2 2.4 52.1 0.0020
Negative 1,600 414 15 0.9 1.0 - - -
Don’t know 2,218 57.3 41 1.8 2.0 1.2 33 0.0105
Partner’s age
Younger 922 23.8 14 1.5 1.0 0.5 2.0 0.9307
Older 2,175 56.2 32 1.5 0.9 0.5 1.6 0.8236
Same age 765 19.8 12 1.6 1.0 - - -
Partner ever had sex with men
Yes 106 2.7 5 4.7 39 1.5 10.0 0.0049
No 2,885 74.6 35 1.2 1.0 - - -
Don’t know 877 22.7 18 2.1 1.7 1.0 2.8 0.0379
Partner ever in prison
Yes 2,165 56.0 34 1.6 13 0.8 23 0.2915
No 1,534 39.7 18 1.2 1.0 - - -
Don’t know 169 44 6 3.6 3.0 1.3 73 0.0138
Partner ever injected
Yes 346 8.9 11 32 2.5 1.2 5.2 0.0106
No 3,119 80.6 39 1.3 1.0 - - -
Don’t know 403 10.4 8 2 1.6 0.8 3.1 0.1765
Partner ever used crack cocaine
Yes 828 214 29 35 4.0 2.5 6.6 <0.0001
No 2,759 71.3 24 0.9 1.0 - - -
Don’t know 281 7.3 5 1.8 2.0 0.8 54 0.1455
Partner had concurrent partners (past 12 months)
Definitely or probably did 2,219 57.4 36 1.6 1.3 0.8 2.0 0.3622
Don’t know 181 4.7 * * 1.3 0.4 4.5 0.7016
Definitely or probably did not 1,468 38.0 19 1.3 1.0 - - -
Partner type
Exchange (money/drugs for sex) 319 8.2 14 44 3.6 2.1 6.1 <0.0001
Casual 832 21.5 11 1.3 1.1 0.5 2.2 0.8124
Main 2,714 70.2 33 1.2 1.0 - -

RR rate ratio, LL lower limit, UL upper limit (95 % confidence)
* Cells containing less than four cases are suppressed

4 Excludes three participants who self-reported HIV-positive but tested HIV-negative

ratio, ARR = 1.8;95 % CI 1.1-2.7) and those who received
Medicaid (compared to those with other health insurance)
(ARR = 2.9; 95 % CI 1.0-8.5) were significantly more
likely to be HIV-positive-unaware (Table III). Women who
were 35 years or older were over seven times as likely to be
HIV-positive-unaware as younger women (ARR = 7.6;
95 % CI 3.3—-17.5). None of the individual risk factors that
were significant in bivariate analysis maintained a significant

association with the outcome in multivariable analysis.
However, compared to those who reported their last sex
partner was a main partner, women who reported their last
sex partner was an “exchange” partner were over twice as
likely to be HIV-positive-unaware (ARR = 2.2; 95 % CI
1.3-3.8). Moreover, reporting that their last sex partner used
crack cocaine was significantly associated with the outcome
(ARR = 1.7; 95 % CI 1.1-2.5).
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Table III Multivariable logistic regression for HIV-positive-unaware
among African American women at increased risk of infection by
perceived characteristics of last sex partner

Variable ARR LL UL p-Value

Homeless (currently or in past 12 months)

Yes 1.8 1.1 27 0.0104
No 1.0 - - -
Health insurance
Medicaid 29 1.0 8.5 0.0455
No health insurance 1.8 0.5 6.6 0.3424
Health insurance other than 10 - - -
Medicaid®
Age at interview (years)
Less than 35 1.0 - - -
35 or more 7.6 33 175 <0.0001
Last male sex partner type
Exchange 2.2 1.3 3.8 0.0027
Casual 1.1 0.6 2.2 0.7708
Main 1.0 - - -
Last sex partner used crack cocaine
Yes 1.7 1.1 2.5 0.0137
No 1.0 - - -
Don’t know 1.2 0.5 32 0.6724

Excludes 20 observations with missing information and three obser-
vations with HIV-positive self-report but HIV-negative test result.
This analysis includes 3,848 observations and compares 50 HIV-
infected women to 3,798 uninfected women

ARR adjusted rate ratio (controlling for recruiter HIV status, network
size, region), LL lower limit, UL upper limit (95 % confidence)

* Includes private insurance, TRICARE, Medicare,
Administration coverage, and other insurance

Veterans

Discussion

Of the 138 African American women who were diagnosed
with HIV infection in this investigation, 42 % of were
unaware of their infection. CDC estimates that 15 % of
women and 19 % of African Americans who are HIV-
positive are undiagnosed [48]. Women in this analysis were
recruited using personal networks and were particularly
economically disadvantaged, with 62 % earning less than
$10,000 annually, and 84 % living at or below the poverty
threshold. Thus, the women in our investigation are likely
to have less access to healthcare and HIV testing than
women in the general population. However, this segment
of African American women was targeted because of their
vulnerability to HIV, making the percentage of women
who are HIV-positive but unaware of their infection par-
ticularly relevant.

In this analysis of low-income African American
women, age, socioeconomic characteristics, and last sex
partner characteristics were more strongly associated with
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being HIV-positive-unaware than were individual risk
factors. Although risk factors such as drug use, especially
crack cocaine use [14], and injection drug use [49] are
well-researched risk factors of HIV transmission and were
significant in bivariate analysis, these variables did not
maintain statistical significance after accounting for last
sex partner variables (crack cocaine use and partner type)
and socioeconomic variables (homelessness and Medicaid
receipt). One exception persisted in this analysis—
exchange sex with last sex partner. Describing their last sex
partner as an exchange partner, which is both an individual
behavior and partner characteristic, remained a significant
contributor to being HIV-positive-unaware in multivariable
analysis. Therefore, the risk behaviors partners engage in
while under the influence may put African American
women at risk for HIV infection.

Previous research has demonstrated the significance of
socioeconomic and structural factors and partner charac-
teristics in HIV transmission among African Americans [4,
5], especially women [7, 18, 50, 51]. This was true for this
analysis as well, even when considering individual risk
factors. Reporting homelessness and receipt of Medicaid
were significant predictors of HIV infection in multivariate
analysis. Homelessness and unstable housing have been
found to be associated with a variety of high-risk behaviors
such as exchange or survival sex, illicit drug use, and
having multiple sex partners [52]. Additionally, homeless
women are more susceptible to victimization, and have
significant difficulty accessing healthcare, which tends to
be emergency-based, inadequate, and less consistent than
those used by sheltered individuals [52]. Just as home-
lessness is a social circumstance that occurs with low SES,
receipt of Medicaid is also a proxy for low SES and pov-
erty. Medicaid is a state- and federally-funded healthcare
program that provides access to healthcare services for
eligible persons. Currently, eligibility varies by state but
generally includes people with disabilities, pregnant
women, and families with children living in or near poverty
[53].

Although income has been established as a significant
factor in HIV transmission among African Americans [5, 7,
18, 54], it was not significantly associated with the out-
come in this analysis. On the other hand, reporting current
or recent homelessness, a more disadvantaged circum-
stance, and Medicaid receipt were significant contributors.
This result may be a function of the survey design. African
American women in this analysis were recruited during the
second round of data collection among heterosexuals in
NHBS [34]. By design, low-income heterosexuals were
targeted for recruitment during this cycle of NHBS.
Therefore, there was limited sample variability regarding
income and education. Nevertheless, our findings suggest
that even within a low SES sample, living in poverty and
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having limited access to resources may still play significant
roles in African American women’s risk for HIV infection.

Over 80 % of new infections in African American
women are due to heterosexual transmission [55]; there-
fore, women’s sex partner risk is a particularly important
factor in HIV transmission. In this analysis, perceived sex
partner crack cocaine use was a significant contributor to
being HIV-positive-unaware in multivariable analysis.
Previous research has found increased risky sexual
behavior among men who use crack cocaine [56]. Fur-
thermore, this finding highlights the importance of sexual
partner behavior on individual risk and underscores the
need for the development of gender-sensitive strategies to
empower African American women to communicate sen-
sitive topics with their sexual partners.

In our investigation, 22 % of the women reported having
an exchange partner in past 12 months. Unexpectedly,
reporting any exchange sex in past 12 months was not
associated with being HIV-positive-unaware in multivari-
able analysis, although reporting that their last sex partner
was an exchange partner was significant. The difference
between these findings may lie in the frequency of
exchange sex. In our analysis, women who reported that
their last sex partner was an exchange partner had signifi-
cantly more exchange sex partners in the past 12 months
than women whose last sex partner was not an exchange
sex partner but who reported having exchange sex in the
past 12 months. Thus, reporting that her last partner was an
exchange partner may be a marker for a higher frequency
of exposure to exchange sex partners, consequently
increasing the risk of HIV transmission. More research is
needed to fully understand the role that exchange sex plays
in HIV transmission among African American women.

There are limitations to this analysis that should be
considered. Since the heterosexual cycle of NHBS targets
low-income and low-education heterosexuals, variability of
SES in the sample was limited and our ability to detect
significant associations with related variables may have
been reduced. Additionally, individual behaviors were self-
reported and may be subject to recall or social desirability
bias. Sex partner characteristics were also reported by
respondents, and therefore may be inaccurate or subject to
recall or personal bias. Injection drug use may have been
underestimated in this analysis due to the study design.
Furthermore, these findings may not be representative of all
African American women in urban environments because
aggregate estimates were not weighted due to lack of
population size information, and the RDS methodology
relied on participant recruitment through personal networks
in 20 MSAs. Lastly, since data from this analysis are cross-
sectional, we cannot infer causality.

It is important to note the degree to which being HIV-
positive and unaware of one’s infection status may be

fueling the HIV epidemic among low-income African
Americans in urban environments. In this analysis, 42 % of
African American women were unaware of their HIV
infection. This suggests that there may be missed oppor-
tunities by the public health system to effectively locate
and test African American women at high risk for HIV
infection in urban environments. Since HIV testing, diag-
nosis, and linkage to care are central to HIV prevention
[57, 58], enhancing these initiatives and combining them
with effective public health messaging in high-risk, urban
environments may be effective at reducing HIV transmis-
sion in this community.

Socioeconomic/demographic variables and partner risk
characteristics remained associated with being HIV-posi-
tive-unaware in multivariate analysis while individual risk
factors did not. This suggests that living in poverty and
having limited access to health resources independently
increases HIV vulnerability among African American
women. Thus, combating the HIV epidemic by addressing
only individual-level factors is an incomplete strategy.
There is growing evidence that interventions that address
the contextual factors that influence behavior are more
successful in reducing HIV transmission than interventions
that address individual behavior only [59]. For instance,
provision of housing can be an effective strategy to reduce
HIV risk behaviors and increase access to care and
adherence to antiretroviral medications [60, 61]. This evi-
dence suggests that a public health strategy that addresses
the complex interaction between high-risk behaviors and
the conditions in which those behaviors take place may be
productive for HIV prevention.

The associations found in this analysis between Medicaid
receipt and homelessness with being HIV-positive and
unaware of one’s infection underscore the importance of
SES, which is driven by many factors, including education,
employment, and income. Although, there has been little
research on the effectiveness of structural interventions that
address SES in reducing HIV transmission, there is a sound
body of literature that suggests they may be beneficial [54].
There is a need to evaluate creative approaches to reduce
HIV risk, including initiatives such as expanded early
childhood enrichment programs, policy initiatives to elimi-
nate sentencing disparities and reduce disproportionate
incarceration rates among African Americans, increasing
access to high-quality healthcare, and provisions to encour-
age and produce academic achievement in urban environ-
ments. These initiatives, if effective, could help address
economic inequality, as it has been shown to directly impact
health at both population [62] and individual levels. Fur-
thermore, if effective, these interventions could be a valuable
complement to the Centers for Disease Control and Pre-
vention’s High-Impact Prevention approach to achieve the
goals of the National HIV/AIDS Strategy [63]. Additionally,
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partnerships between various disciplines of federal and state
agencies and between public and private institutions may
have the ability to help officials better address the contextual
factors that impact health.
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Al-Tayyib, Ralph Wilmoth; Detroit, MI: Vivian Griffin,
Emily Higgins, Karen MacMaster; Houston, TX: Jan Ris-
ser, Aaron Sayegh, Hafeez Rehman; Los Angeles, CA:
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