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Abstract
Background—Adolescents and young adults comprise disproportionately high percentages of
individuals living with HIV and those with undiagnosed HIV. Our objective was to determine
factors associated with history of HIV testing and receipt of results among a sample of urban,
high-risk, sexually active adolescents in 15 U.S. cities.

Methods—20–30 sexually active youth, aged 12–24 years, were recruited to participate in an
anonymous survey and HIV antibody testing at 2–3 venues per city identified by young men who
have sex with men, young women of color, or intravenous drug users.

Results—Of the 1457 participants, 72% reported having been previously tested for HIV (89% of
whom were aware of their test results). Our sample was diverse in terms of gender, race/ethnicity,
and sexual orientation. Factors found to be predictive of testing typically reflect high risk for HIV,
except for some high risk partner characteristics, including having had a partner that made the
youth have sex without a condom or had a partner with unknown HIV status. Factors associated
with knowledge of serostatus are reported. HIV testing appears to be tied more to STI testing
services than to primary care.

Conclusions—More strategies are needed that increase testing, including targeting partners of
high-risk individuals, insuring receipt of test results, and increasing testing in primary care
settings.

BACKGROUND
Adolescents and young adults aged 13–24 years represented 4.4% of the total estimated
persons living with HIV at the end of 2006, yet they disproportionately comprised an
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estimated 9.9% of the undiagnosed cases1. Furthermore, among 56,300 estimated new
infections in 2006, 19,200 (34%) were attributed to youth, aged 13–29 years, which
represented the largest proportion of new infections among all age strata2.

Early diagnosis of HIV has implications for preventing transmission, both at the individual
and community level3. The Centers for Disease Control and Prevention (CDC)
recommendations for universal, routine, HIV testing among adolescents and young adults
may lead to decreased secondary transmission and lower rates of HIV in this population4.
Yet, many adolescents fail to seek testing until HIV symptoms appear and often cite low
perception of risk as a reason for not being tested5,6. Studies have demonstrated that risk
factors associated with HIV, such as having same sex partners (among men), symptoms of a
sexually transmitted infection (STI), homelessness, history of STI and poor condom use
have been associated with self-reported HIV testing5,7,8,9,10,11,12. Minority status, gender
and poor health care utilization are also important contributors to receipt of HIV testing
services among adolescents13,14,15,16,17. Furthermore, lower rates of self-reported testing
may be exacerbated when youth assume that HIV testing occurs as part of routine primary
care when recent evidence suggests it is still tied to risk-based STI testing18,19.

The Connect to Protect (C2P) research protocol offers a unique opportunity to learn about
patterns and predictors of HIV testing in a venue-based sample of youth at high risk for
infection through sampling of asymptomatic youth not known to be in medical care. C2P is
the primary prevention infrastructure of the Adolescent Medicine Trials Network for HIV/
AIDS Interventions (ATN), a multi-center, NIH-funded collaborative research network of
fifteen sites nationwide that are addressing HIV/AIDS among adolescents and young adults.
Prior analyses of C2P data have focused on estimation of the proportion and description of
subjects who are HIV-positive20. The primary objective of the current analysis was to
determine factors associated with self-reported HIV testing among urban, high-risk,
serostatus unselected, sexually active adolescents recruited during venue-based sampling
from street venues in 15 urban cities.

METHODS
Although the primary goal of C2P is to develop viable community-based HIV prevention
interventions, a secondary objective is to identify specific community venues where youth at
high risk for HIV could be recruited for research activities. Venues were identified by young
men who have sex with men (YMSM), young women of color, or intravenous drug abusers
(IDU), depending on the population of research focus at each site. Approximately 20–30
sexually active young men or women (at some sites 20–30 of each sex) of unselected HIV
status were enrolled at two to three street venues per site (projected sample size of 40–180
individuals per ATN site) in 15 urban cities. Individuals meeting eligibility criteria (verbal
confirmation of age 12 to 24 and history of consensual vaginal, anal and/or oral sex within
the past 12 months) were verbally consented for participation. Enrolled participants
completed an anonymous Audio Computer-Assisted Self-Administered Interview (ACASI)
including questions on the following constructs: demographics, HIV risk, HIV testing
history, social and sexual networks, sexual contacts, social support, substance use, and
recreation locations, and received anonymous HIV antibody (OraSure swab) testing.
YMSMs were categorized by behavior (reported having had same sex behavior) rather than
by orientation (consider themselves “gay” rather than “heterosexual/straight”). All
participating institution’s Institutional Review Boards approved the protocol. Methodology
and HIV prevalence rates have been published elsewhere20,21.
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Statistical Analysis
Simple descriptive statistics (frequencies, proportions) were used to describe the relationship
of HIV testing status with subject characteristics and the HIV risk behaviors they and their
sex partners engaged in. Since each participant could provide information concerning up to
four sex partners, a generalized estimating equations (GEE) approach was used to fit logistic
regression models for examining associations of these characteristics with HIV testing
status. This approach is capable of addressing possible correlations in HIV risk behaviors
study participants engaged in with their different sexual partners and possible correlations in
responses given by interviewees recruited from the same venue, thus yielding more precise
estimates of the p-values and confidence intervals than would have been obtained had these
possible sources of correlation been ignored.

Separate logistic regression models were fit to assess (1) associations of subject
characteristics and HIV risk behaviors with ‘HIV tested’ vs. ‘No prior HIV testing’,
regardless of the subject’s knowledge of their results, and (2) associations with ‘Tested,
known HIV status’ vs. ‘Tested, unknown status’. Given the cross-sectional design of the
study, model results are interpreted in terms of the probability (or odds) of the outcome of
interest associated with the characteristics investigated.

All analyses were carried out using SAS, Version 9.13, with p-values of 0.05 or less used to
define statistical significance.

RESULTS
Of 1,810 youth screened, 238 did not meet study eligibility criteria; among the 1572 eligible
subjects, 61 (3.9%) refused to participate and 54 (3.4%) were excluded because of missing
data, leaving 1457 for the analyses. A total of 1047 (71.9%) reported having been previously
tested (934 or 64.1% who had been previously tested and knew their test results to be either
HIV positive or negative and 113 or 7.8% who had been tested, but did not know their test
result, either because they “did not know” or did not go back for their test result) and 410
(28.1%) had not been previously tested for HIV infection. Preliminary analyses found that
subjects that had been tested but did not know their results did not differ from those that had
been tested but did not go back for their results, so they were combined for these analyses.
Basic demographic characteristics of the sample are shown in Table 1, overall and according
to self-reported HIV testing status.

Factors Associated with Testing
Individual Factors (Tables 1 and 2)—The probability of having been previously tested
for HIV among those of Black/African-American race was nearly twice that of “other” races
and those reporting gay/lesbian/bisexual sexual behavior had nearly three times the odds of
having been previously tested, whereas testing was less likely to have occurred in those <18
years of age and currently attending school (p<0.001). Having been tested for HIV was more
common among those reporting ≥3 sex partners in the previous three months, ever having
had a STI, having used a condom “half of the time” or less during sex, having used
substances during the last sexual encounter, being a male participant with any previous
MSM activity or a female participant who had sexual activity with an MSM, having had an
IDU sex partner, and having had sex with an HIV-infected partner (p<0.025).

Partner-related Factors (Table 3)—Participants were more likely to have been tested
for HIV if they had a partner who used hard drugs during the last sexual encounter or had a
sexual partner who themselves had other sexual partners outside of the index relationship
(p<0.001). Participants were less likely to have been tested if they reported ≥1 episodes
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when a partner made them have sex without a condom or had a partner with unknown HIV
status compared to encounters with HIV negative partners (p<0.0001).

Factors Associated with Knowledge of HIV Serostatus Among Those Tested
Individual Factors (Tables 1 and 2)—Among those who reported having been tested
(n=1047), Hispanics had a higher probability of knowing their test results than non-
Hispanics (p<0.002). Knowledge of HIV test status varied according to education (p<0.03),
with those having completed high school or receiving a GED having a lower probability of
knowing their serostatus than those with greater than a high school education. Knowledge of
serostatus was positively associated with MSM activity in males and females who self-
reported sexual activity with an MSM (p<0.025). Participant risk behaviors associated with
a lower probability of knowing their serostatus included having an STI history and having
had sex with an IDU (p<0.025).

Partner-related Factors (Table 3)—Among those who reported having been tested,
participants were less likely to know their HIV status if they had a partner who made them
have sex without a condom, used force (“like hitting, holding down, or using a weapon”) to
make them have sex, used hard drugs during their last sexual encounter, or was HIV positive
or of unknown serostatus (p<0.05).

Health Care Utilization (Table 4)
Study participants who had gone to a health care facility in the past year to check for STIs
had a higher probability of reporting having been tested for HIV infection (p<0.001) and
(among those who had been HIV tested) had a higher probability of knowing their HIV test
results (p<0.001) than those who had not gone for such a check-up. Participants who had
received any health care in the past year had a higher probability of reporting having been
HIV tested than those who had not received any health care (p<0.02), but receipt of any
health care in the past year was not associated with knowledge of test results among those
tested (p=0.9).

DISCUSSION
Most (72%) of the youth tested at the venues reported having a history of HIV testing in the
past. Clearly, our sample is of very high risk, as evidenced by Barnes’ findings that the
prevalence of HIV in our sample was high, with 15.3% of YMSM and 0.3% of young
women positive for HIV. Furthermore, 60% of the YMSMs diagnosed with HIV and all of
the young women were newly diagnosed20. Given the very high risk for HIV and the lack of
awareness of serostatus by the majority of those who were positive in this study population,
clearly these youth are not being adequately tested.

In general, factors found in our study to be predictive of testing reflect highest risk for HIV,
which is consistent with the literature. There were a few notable exceptions. Youth who had
a partner that made them have sex without a condom or had a partner with unknown HIV
status were less likely to be tested. This latter finding may reflect the saliency of the issue, in
that both index youth and partners with testing history may be more sensitized to the
importance of HIV testing than index youth without a history of testing and partners with
unknown serostatus. However, these results are based on information concerning up to four
sex partners, with the possibility of the behaviors differing among partners and partner types
(main vs. casual). YRBS data demonstrate significant discrepancies in history of HIV testing
by race/ethnicity and gender13. Since our recruitment strategies focused primarily on
YMSMs and young women of color, we were unable to adequately assess these factors with
our data. Youth currently in school had a lower probability of having been tested, adjusting
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for age, which might imply that venue-based testing may be achieving the important goal of
testing high-risk youth not in school, as the literature suggests that not being in school has
been associated with HIV infection22.

Many adolescents who are tested do not return for their results. In our study, 89% of those
reporting a history of testing claim to know their results, but we have no way of verifying
such. Tolou-Shams8 found in a community sample of nearly 1000 sexually active
adolescents, that 74% of adolescents reporting HIV testing had received their results within
three months of testing. In our study we found that Hispanic identity, same sex activity, and
recent STI evaluation were positively associated and increased partner risk was negatively
associated with knowledge of serostatus. Regarding Hispanic identity, CDC data indicate
that Hispanics/Latinos are more often testing for HIV within one year of being diagnosed
with AIDS (42%) than either African Americans (38%) or Caucasions (35%)23. This testing
later in the course of the disease may help explain our finding that Hispanics had higher
knowledge of serostatus, in that their motivation for testing may have been symptoms rather
than screening. It is possible that variability in knowledge of serostatus reflects testing
strategies and venues, as well as self-perceived risk and resultant motivation to return for
results. Further research is needed to explore whether factors that determine being tested in a
venue setting are also associated with individual and partner-specific factors that may affect
whether adolescents return for their test results. These findings also highlight the importance
of making rapid HIV testing available in a variety of settings.

A higher percentage of youth receiving STI testing than those who did not, report HIV
testing (88% vs. 45%), suggesting that HIV testing is more strongly tied to STI services than
primary care. We observed similar rates in reported HIV testing between those who did and
did not receive any health care (73% vs. 68%), perhaps suggesting that adolescents do not
assume HIV testing occurs as part of routine primary care. Given the fact that our measure
of HIV testing is self-reported, independent corroboration of testing would much more
effectively address questions of whether this represents targeted testing rather than universal
screening and real vs. assumed testing and should be considered in future research.

There are several important implications of this study. First, a high percentage of youth who
engage in high-risk HIV behaviors and who congregate at venues associated with high
prevalence of infection or located in high prevalence communities report having been tested
for HIV and are aware of their results. Although this does not necessarily constitute
adequate testing, it is nevertheless a marker of some success. Provision of adequate testing
services for this population might include alternative testing strategies in addition to venue-
based testing. Second, our findings suggest that testing appears be more strongly associated
with receipt of STI services than health services. This is similar to other evidence that
suggests that HIV testing continues to occur in the context of STI testing rather than as part
of routine primary care18. Finally, the public health community may be less effective at
reaching individuals with high-risk sex partners. Given that many individuals may only be at
risk for HIV because of their sex partners, this is a concerning finding. Overall our findings
suggest the need for development of new strategies for testing high-risk individuals and their
partners, such as social network recruitment, support for universal screening, rapid testing,
and development of social marketing messages that encourage the partners of high-risk
individuals to get tested.

Among the study limitations, the cross sectional nature of the data collection requires some
caution in interpreting cause-effect relationships, since it may not be possible to establish
temporal associations between the factors. The large sample size available for this analysis
provides ample statistical power to identify even small differences between groups as
significant. Thus, the study findings should be interpreted in light of the clinical importance
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of the magnitude of the differences observed between HIV testing status groups, along with
any corroborating evidence from the literature, as a small difference, though statistically
significant, may be of little or no importance in developing strategies to target partners of
high-risk individuals to get tested and for individuals to receive their results. The
information collected relied upon subject recall, without independent corroboration of HIV
testing status. Such information would have been helpful to tease out the relationships
between health care utilization and HIV and STI testing. Finally, subjects could only provide
information on up to four sex partners, even though there could have been more partners
during the time period in question.

In conclusion, venue-based testing remains an important strategy to test high-risk youth in
urban settings. However, more strategies are needed that target high-risk individuals and
their partners to get tested and insure that individuals tested in such settings receive their
results. The utilization of field-based, rapid testing in youth-friendly venues, such as in
social networks, clubs or bars, would improve knowledge of serostatus for all youth and
would further combat this public health challenge.
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