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Abstract
This study evaluates associations between unrecognized HIV infection and demographic factors,
internalized homonegativity, drug use, and sexual behaviors among HIV positive men who have
sex with men (MSM). We analyzed data from 347 HIV positive participants from the Los Angeles
site for NIDA’s Sexual Acquisition and Transmission of HIV-Cooperative Agreement Program.
Participants were HIV positive MSM and MSM/W and predominantly African American (36.0%)
or Latino (38.7%), and unemployed (82.8%). Results from a multivariate logistic regression
suggest that, compared to HIV positive participants who correctly reported their HIV positive
status, being African-American (OR: 9.81, CI: 1.2–77.9) or Latino (OR: 10.92, CI: 1.3–88.4)
rather than White, MSM/W rather than MSM (OR: 3.24, CI: 1.09–9.62), and having higher
homonegativity scores (OR: 1.22, CI: 1.02–1.4) is associated with unrecognized HIV infection,
controlling for age, education, and homelessness. Findings provide some immediate evidence to
help craft HIV prevention interventions.
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Introduction
As of December 31, 2007, there have been 54,003 reported cases of HIV in Los Angeles
County [1]. Men who have sex with men (MSM) and men who have sex with men and
women (MSM/W) have disproportionately high infection rates, accounting for 76.1% of all
Los Angeles County cases [2]. Cases of HIV infection are occurring increasingly and
disproportionately in African-American and Latino populations in Los Angeles County [1].
Approximately 25–48% of HIV+ people may be unaware that they are HIV positive (i.e.,
unrecognized infections) and might therefore unknowingly transmit the virus to others [3–
5]. Identifying factors associated with people who are unaware of their HIV-positive status
can help to inform prevention efforts toward these populations to both better target persons
in need of testing.

One reason for people’s lack of awareness of HIV status may be due to stigma. In fact, the
Internalized Homonegativity index, a measure of anti-gay attitudes and perceptions of gay-
related stigma, has been found to be associated with HIV-positive status and HIV-related
risk behaviors within African-American and Latino MSM [6,7]. Researchers have proposed
that high levels of homonegativity and stigma might contribute to African-American and
Latino MSM engaging in sexual risk behaviors that can transmit HIV [6,8,9]. Despite
theorized links between homonegativity and sexual risk behaviors, there are no statistical
analyses of homonegativity comparing people who are aware of their current HIV status to
people who are unaware. Discovering associations between homonegativity and
unrecognized HIV may help to guide interventions to increase HIV testing and potentially
reduce transmission.

Substance abuse and sexual risk behaviors, such as unprotected sexual intercourse and
methamphetamine use, are also associated with HIV infection in African American and
Latino MSM communities [10,11], and may be linked to unrecognized HIV infection.
Among Latino MSM, substances are reportedly used during sexual intercourse [12], perhaps
contributing to sexual risk behavior such as unprotected sexual intercourse when under the
influence [13].

The CDC has conducted the majority of studies on unrecognized HIV status because of their
access to large populations of HIV positive participants [5,14]. These studies emphasize the
need for studying HIV positive MSM and populations of color as they suggest that being
Non-White or MSM is associated with a greater likelihood of unrecognized HIV infection
[5]. The present (SATH-CAP) dataset includes a large sample of HIV positive participants
and therefore has the ability to build on previous studies on unrecognized HIV status by
offering (1) an alternative source other than CDC data, and (2) looking at behavioral and
psychometric associations with unrecognized HIV status. The present study seeks to assess
predictors of unrecognized HIV positive status within a population of HIV positive MSM
and MSMW who are poor, urban and of ethnic descent in Los Angeles. Predictors we
consider include demographic factors, internalized homonegativity, drug use and sexual risk
behaviors.

Methods
Participants

Participants were MSM or MSM/W from one of the two waves of data collection (797
participants from 2005 to 2006; 795 participants from 2006 to 2008) at the Los Angeles site
for NIDA’s Sexual Acquisition and Transmission of HIV-Cooperative Agreement Program
(SATH-CAP) [7].
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Sample
The overall SATH-CAP study included participants who were over 18 years of age and
MSM or MSM/W who engaged in anal intercourse (AI) in the past 6 months and/or a male
or female drug user (i.e., self-reported use of powder cocaine, crack cocaine, heroin or
methamphetamine or any injection drug use). The sample also included sexual partners of
these participants. The SATH-CAP sample was recruited using respondent driven sampling
[15]. Details of the respondent driven sampling procedures are presented elsewhere [16].
The present study analyzes data on HIV-infected participants from the sample, and includes
only MSM and MSM/W as survey skip patterns excused women and heterosexual men from
completing the homonegativity questions.

Measures
The SATH-CAP study used an Audio Computer Assisted Self Interview (ACASI) to collect
information regarding: demographic variables such as age, race (broken into African
American, White, Latino, and Other), and education; drug use (past 6 months use of powder
cocaine, crack cocaine, methamphetamine, heroin and speedballs; sexual risk behaviors,
perceptions of HIV risk and sexual “outness” such as comfort in admitting having sex with
men to your partner, and the Internalized Homonegativity Inventory (IHNI) [17], an index
based on 23 (0–6) point items and 3 subscales (Personal Homonegativity, Gay Affirmation,
Morality of Homosexuality) designed to measure homonegativity (or homophobia). Personal
Homonegativity included 11 items related to feelings of anxiety, shame, and resentment
from being homosexual. Gay Affirmation included 7 items on acceptance and pride related
to being homosexual. Morality of Homosexuality included 5 items on moral perceptions of
homosexuality. The index and subscores are defined to be the sum of the scores of the
individual items. Participants provided biological samples to measure drug use (urine) and
HIV (blood). All participants were tested for HIV using rapid blood tests with confirmatory
Western Blot.

Data Analysis
For analysis involving IHNI measures, missing data were handled according to the methods
used in previous SATH-CAP analyses [18]. Cases missing 3 or fewer items on the IHNI had
the missing items imputed with the subject’s mean item score to avoid case-wise deletion.
Cases with more than 3 missing IHNI items were eliminated from analyses involving IHNI.

The primary outcome of the present analysis was awareness of HIV positive status. We
sought to determine associations between awareness/unawareness of HIV positive status and
demographic variables, HIV risk behaviors, and homonegativity scores.

Based on previous methods of measuring unrecognized HIV infection [5,14,19,20], HIV
positive status was assessed by confirmation of a lab test. Participants’ self-report of having
previously received a positive test result then indicated that they were aware of their HIV
positive status. Unrecognized HIV infection was identified based on a biological HIV
positive test result and a self-report that the participant either: (1) had previously tested but
had not received results, (2) had previously tested negative, or (3) had not previously tested.
Psychometric properties of the IHNI in this sample are presented elsewhere [7].

Chi-square tests were used to test independence of HIV-positive status awareness and
demographic, drug and sex variables. Logistic regression was used to evaluate the univariate
effect of drug and sex variables, and IHNI scores on awareness of HIV positive status. All
variables where P < .1 were included into a multivariate logistic regression to predict
awareness of HIV positive status. Because age and homelessness are important socio-
economic variables, they were forced into the multivariate analysis regardless of
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significance. Female partner knowledge that participants had sex with men was not entered
into the multivariate analysis as this measure was only completed by those who had sex with
both men and women in the past 6 months (n = 275). If similar or related predictors were all
significant, a single representative predictor was chosen from the set of predictors.

All scientific and research procedures were overseen by the UCLA Human Subjects
Protection Committee and the RAND Institutional Review Board.

Results
Study Sample

The total SATH-CAP sample included 1,552 valid participants. The present analysis focuses
on a sample of HIV positive MSM and MSM/W. After removing participants with missing
data (n = 275), female, heterosexual participants and participants who had never had sex (n
= 553), and HIV-negative men (n = 377), the final sample included 347 participants (48.1%
biologically confirmed HIV-positive men out of 722 MSM and MSM/W). Of these 347, 303
participants (87.3%) were aware of their HIV positive status (i.e., they had previously tested
positive) and 41 (11.8%) were coded as being unaware of their HIV infection (i.e., 17
participants had been previously tested but were unaware of their results, 8 had previously
tested negative, and 16 had not been tested previously). The 347 HIV+ participants included
in these analyses were predominantly African American (36.0%) or Latino (38.7%) men,
unemployed (82.8%), earning less than $500 each month (55.8%), and primarily reporting
male-only sex partners in the past 6 months (74.6%).

Table 1 shows the results of the univariate logistic regressions using demographic, drug use,
sexual behavior, and IHNI variables as predictors of HIV-status-awareness. The items in the
internalized homonegativity scale were found to be reliable within the subsample (α = .9).
Univariate differences at the P < .05 level were observed for cocaine use, and
homonegativity. Higher scores on total homonegativity and all three sub-scales (personal,
morality, and gay affirmation) were significantly associated with higher unrecognized HIV
infection. Differences at the P < .1 level were observed for race/ethnicity, gender of sex
partner and education.

The results of a multivariate logistic regression incorporating variables from univariate
logistic regressions with a threshold of P < .1 showed that awareness of unrecognized HIV
status was significantly associated with race/ethnicity, gender of sex partner, and
homonegativity, controlling for homelessness, urine screen for cocaine use, education, and
age (Table 2). Compared to White participants, African-Americans and Latinos were
significantly less likely to be aware of their HIV infection. Compared to MSM, MSM/W
were less likely to be aware of their HIV positive status. Participants with greater
homonegativity were less likely to be aware of their HIV status. We found no statistically
significant differences in awareness based on cocaine usage, age, homelessness, or
education in the multivariate analysis.

Discussion
Results suggest that within a racially and ethnically diverse sample of MSM and MSM/W in
Los Angeles, unrecognized HIV infection is associated with race/ethnicity, gender of sexual
partner, and homonegativity scores. Race/ethnicity, gender of sexual partner,
homonegativity, education, and cocaine use (urine screen) were entered as potential
predictors into a multivariate analysis. Race/ethnicity, gender of sexual partner and
homonegativity score were significant predictors of correct knowledge of actual HIV status,
controlling for age, and homelessness.
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Consistent with findings from this large sample, the CDC reported unrecognized infection
rates of 48% in a sample of HIV positive MSM. They found that HIV positive MSM who
were Non-White (rather than White), less than 30 (compared to over 30), and surveyed in
Los Angeles, New York, Baltimore, or Miami (rather than San Francisco) were less likely to
be aware of their HIV positive status [5]. Though parallel, our findings are based on a
sample of MSM and MSM/W who averaged over 40 years of age, reported high
homonegativity scores and were very poor. This suggests that poor MSM and MSM/W from
communities of color from across the age spectrum are significantly less likely to have
accurate knowledge of their current HIV status. Building on past studies of predictors of
unrecognized infection, results of this analysis suggest that high homonegativity is a strong
predictor of lack of knowledge of HIV status. Future analysis in this area might be used to
build on theories of HIV syndemics [21] to determine whether the interaction of
psychological and behavioral variables might further reduce recognition of HIV status.

Consistent with prior work suggesting that stigma may reduce perceived risk and
willingness to test for stigmatized diseases [6,22], we found higher homonegativity scores
associated with unrecognized HIV positive status. Understanding and addressing
associations between homonegativity scores and stigma [23,24] may improve the design of
interventions to facilitate regular HIV testing for MSM communities of color in urban areas.
Targeting interventions toward MSM/W, populations of color, and populations with high
levels of HIV-related stigma may help to increase testing and treatment and reduce rates of
unrecognized HIV.

Study limitations are based on the self-reported nature of findings in a localized population.
The convenience sample of poor, ethnic MSM and MSM/W in Los Angeles makes it
difficult to generalize findings outside of this community. However, the unique composition
of this sample makes it ideal to study to better target prevention and treatment strategies at
populations that face disproportionate rates of HIV infections. Second, the stigmatization
associated with HIV may have led some participants to underreport being HIV positive,
inflating the number of unrecognized infections. Internalized homonegativity scores likely
measure only one aspect of stigmatization associated with HIV. Although we included race
and education as controls, we were unable to control for other possible variables such as
symptoms (people aware of their HIV positive status might have presented with symptoms
while unaware participants might not have had symptoms), risk perception (aware
participants might have perceived themselves at greater risk and felt a greater need to find
their HIV status), and contact with other people with HIV/AIDs (aware participants may
have known other people with HIV/AIDS increasing their knowledge about HIV). Finally,
the results from the present analysis are based, in part, on a relatively small sample of
unrecognized positives. However, because of the scarcity of research on people with
unrecognized HIV, we think this is an important contribution to the literature. Additionally,
these results are both internally consistent both with the models presented in this study, as
well as consistent with past studies on populations of people with unrecognized HIV [5].

Conclusions
Findings show unrecognized HIV infection was associated with being African American or
Latino, MSM/W, and having higher homonegativity scores, within a group of HIV positive,
poor, predominantly minority, MSM and MSM/W in Los Angeles. As efforts increase to
devise interventions to encourage routine testing within racial and ethnic MSM, factors
addressing homonegativity may provide insight on how best to frame these interventions to
be optimally acceptable. The fact remains that significant proportions of MSM from these
communities are already infected and further engage in behaviors that spread HIV. Findings
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provide some immediate evidence that can help craft HIV prevention interventions for these
groups.
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Table 2

Multivariate analysis predicting unrecognized infection

Parameter N OR 95% Wald confidence limits P-value

Age

 < 30 31 1.17 (0.2–6.1) 0.85

 30–39 106 1.65 (0.5–5.4) 0.40

 40–49 156 1.40 (0.5–4.3) 0.55

 ≥50 54

Race

 African American 66 9.81 (1.2–77.9) 0.03

 Latino 124 10.92 (1.3–88.4) 0.02

 Other 133 2.15 (0.1–38.4) 0.60

 White 21

Education

 <HS 86 1.56 (0.7–3.7) 0.31

 HS 95 0.59 (0.2–1.6) 0.30

 >HS 162

Cocaine screen

 Positive 47 2.24 (0.9–5.7) 0.09

 Negative 297

Sex of sex partner

 Have not had sex last 6 months 53 1.07 (0.40–2.8) 0.90

 MSM/W 32 3.24 (1.09–9.62) 0.03

 MSM 249

Homeless in last year

 Homeless 189 1.00 (0.5–2.1) 0.99

 Not homeless 155

IHNI score (10 point increase) 344 1.22 (1.02–1.4) 0.03
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