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Summary
A comparison of risks for the secondary transmission of HIV between young HIV-infected women-
who-have-sex-with-men (WSM) and men-who-have-sex-with-men (MSM) found that recent
partner-specific sexual risk behaviors are high among both populations. However, differences in the
specific behaviors between WSM and MSM support population-specific interventions to reduce the
secondary transmission of HIV.

Background—Secondary transmission remains a significant concern among HIV-infected youth.
Little is known, however, about how partner-specific sexual risk behaviors for the secondary
transmission of HIV may differ between the two largest subgroups of HIV positive youth, women-
who-have-sex-with-men (WSM) and men-who-have-sex-with-men (MSM),

Methods—During 2003-2004, a convenience sample of HIV-infected youth, 13-24 years of age,
were recruited from 15 Adolescent Medicine Trials Network clinical sites. Approximately 10-15
youth were recruited at each site. Participants completed an ACASI survey including questions about
sex partners in the past year. Cross-sectional data analyses, including bivariate and multivariable
regressions using generalized estimating equations, were conducted during 2008 to compare recent
partner-specific sexual risk behaviors between WSM and MSM.
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Results—Of 409 participants, 91% (371) were included in this analysis, including 176 WSM and
195 MSM. Ninety-two percent (163 WSM, 177 MSM) provided information on characteristics of
their sexual partners. There were significant differences between the two groups in recent partner-
specific sexual risk behaviors including: lower rates of condom use at last sex among WSM (61%
WSM vs. 78% MSM; p=0.0011); a larger proportion of the sex partners of MSM reported as
concurrent (56% MSM vs. 36% WSM; p=0.0001); and greater use of hard drugs at last sex by MSM
and/or their partner (18% MSM vs. 4% WSM; p=0.0008). When measuring risk as a composite
measure of sexual risk behaviors known to be associated with HIV transmission, both groups had
high rates of risky behaviors, 74.7% among young MSM compared to 68.1% of WSM.

Conclusions—These data suggest that recent partner-specific sexual risk behaviors for HIV
transmission are high among young infected MSM and WSM. These findings suggest the need to
offer interventions to reduce the secondary transmission of HIV to all HIV-positive youth in care.
However, differences in risk behaviors between young MSM and WSM supports population-specific
interventions.

Introduction
Youth experience disproportionately high rates of new HIV infections relative to other age
groups. Current estimates in the United States suggest that one quarter of new infections are
among youth 15 to 24 years of age.1,2 Secondary transmission remains a significant concern
among HIV-infected youth for multiple reasons. Youth have a high prevalence of sexually
transmitted infections (STIs) and many of these infections increase the likelihood of
transmitting HIV.3,4 Youth compared to other age groups may live longer with HIV/AIDS,
and thus may have more opportunity to transmit their infection.5 Perhaps more importantly,
however, numerous studies suggest that many youth remain sexually active and continue to
practice risky sexual behaviors even after diagnosis with HIV.6-13 All of these factors
underscore the importance of youth-focused secondary HIV transmission prevention efforts.

Among youth there are two subgroups that suffer from high rates of HIV infection and are at-
risk of transmitting infection – young African American heterosexual females or women-who-
have-sex-with-men (WSM) and young men-who-have-sex-with-men (MSM).14,15,16 Little is
known, however, about how the sexual risk behaviors of HIV-positive youth may differ by
subgroup, i.e. WSM versus MSM. It is possible that young MSM and WSM are at similar risk
for transmitting HIV but for different reasons, as found in adult populations.17 Understanding
similarities and differences in secondary transmission behaviors of young MSM and WSM is
essential to designing effective prevention interventions for HIV-positive youth.

The Connect to Protect (C2P) project, a part of the Adolescent Trials Network (ATN) for HIV/
AIDS Interventions, presents a unique opportunity to determine whether young, HIV-positive
WSM and MSM, both groups with large proportions of African Americans, have differing
recent partner-specific sexual risk behaviors and if so, whether the differences suggest
population-specific interventions to reduce the secondary HIV transmission.

Material and Methods
Connect to Protect: Partnerships for Youth Prevention Interventions

Funded by the National Institutes of Health, the Adolescent Medicine Trials Network for HIV/
AIDS Interventions (ATN) is a multicenter collaborative network that was established in March
2001 to conduct biological, behavioral and clinical research among 12-24 year olds who are
either HIV-infected or at-risk of acquiring HIV. To implement this research agenda, 15 clinical
sites in urban communities were funded. This analysis was conducted using cross-sectional
data collected as a part of one multi-phase prevention research initiative of the ATN entitled,
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Connect to Protect (C2P) Partnerships for Youth Prevention Interventions (see Ziff et al.
(2006).18 All 15 sites obtained local IRB approval to conduct the research activities.19

Study Population & Procedures
During 2003-2004, a convenience sample of HIV-infected adolescents seeking care at each of
the 15 ATN sites was recruited. Each site aimed to recruit 10 to 15 HIV-infected females and
males each. In order to be eligible for the study, an HIV-infected adolescent needed to meet
the following inclusion criteria: (1) acquired HIV-1 infection after the age of 9 years (a cut-
off of 9 years was used to distinguish between behaviorally, versus prenatally, infected youth),
(2) documented HIV-1 infection by a positive result on a licensed test, (3) self-reported being
12-24 years of age, (4) self-reported engaging in vaginal, anal, and/or oral sexual activity within
the past 12 months, and (5) ability to understand and willingness to provide informed consent.
The potential participant was also excluded if s/he was (1) visibly distraught and/or emotionally
unstable, (2) visibly intoxicated or under the influence of psychoactive substances, and/or (3)
presented clinically as acutely ill.

During initial meetings, staff provided a brief overview of the C2P initiative and asked if the
potential participants would be interested in completing a 45-60 minute interview. If the
potential participant was interested, C2P staff obtained verbal consent and administered an
eligibility screening tool; if eligible, the individual was invited to participate in the interview.
The interview was administered in a private area using Audio Computer-Assisted Self-
Administered Interview (ACASI) technology.20

Sex Partner Elicitation & Study Variables
For this analysis, we classified participants as either women-who-have-sex-with-men (WSM)
or men-who-have-ever-had-sex-with-men (MSM). Participants were classified as WSM if they
self-reported their birth gender as female and their sexual orientation as heterosexual or
bisexual. Participants were classified as MSM if they self-reported their birth gender as male
and reported ever having sex with a man (note, MSM could include men who also had or have
sex with women).

During the ACASI interview, index participants were asked about their sex partners, up to four
sexual partners in the past year. To elicit information about sex partners, the index participant
was initially asked to identify the two close social contacts (non-family), and to report if they
had had sex with either of them in the past year. Index participants were also asked to report
whether they had any other sex partners in the past year.

Participants were asked survey questions about themselves and their sex partner(s) including
demographic characteristics and sexual history. Variables for the current analysis are described
below.

Demographic variables: (1) age (index subject only), (2) Hispanic/Latino origin, (3) race
categorized as black/African American, white, mixed race or other, and (4) ever homeless.

Lifetime sexual risk variables (index subject only): (1) lifetime number of sex partners, (2) ever
had an STI, (3) ever had sex with someone who was HIV-infected, (4) ever had sex with
someone who injects drugs (IDU) and (5) ever exchanged sex for drugs or money.

Current sexual risk variable (index subject only): number of sex partners in the past 3 months.

Recent partner-specific sexual risk variables: (1) condom use at last sex (oral, anal or vaginal);
(2) sex partner made index have sex (oral, anal or vaginal) without a condom (i.e., forced sex);
(3) the index reported sex partner concurrency, i.e. that the sex partner had other sex partners
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while in the relationship with the index subject; and (4) measured separately, use of alcohol,
marijuana, or hard drugs (hard drugs were defined as “other drugs like cocaine, heroin or
speed”) by the index and/or sex partner at last sex. In addition, a composite measure of recent
partner-specific HIV transmission risk was created to identify whether or not the sexual
partnership – index subject and each reported sex partner – represented a “risky” partnership
for the secondary transmission of HIV. The composite measure included variables known to
be associated with HIV transmission, specifically unprotected sex at last sex, forced sex without
a condom, reported sex partner concurrency, and hard drug use by index or sex partner at last
sex. Each included variable in the composite measure was coded dichotomously and a
partnership was considered to be “risky” if any of the variables were positive.

Statistical Analyses
All statistical analyses were conducted in 2008 and generated using SAS version 9.1 (SAS
Institute Inc., 2004). Means, standard deviations (SD), ranges and medians are reported for
continuous-scaled characteristics and the number and frequency reported for categorical scaled
characteristics. For the analysis of sex partner data, index participants were able to contribute
information for more than one sex partner (up to four sex partners). This introduces potential
correlation in the responses and violates the assumptions for the t-test and chi-square test.
Therefore, a Generalized Estimating Equations (GEE) model, as implemented in SAS PROC
GENMOD, was fit to the data to generate p-values for comparisons between WSM and MSM
for the sex partner data with and without adjustment for covariates.21 The model allows for
the possible correlation of responses concerning the characteristics of multiple sex partners of
each index subject to be accounted for, yielding a valid p-value.

Results
Study Population

Of the 443 individuals (200 females; 241 males; 2 unknown birth gender) recruited to
participate in this study, 6.8% (9 females; 21 males) were not eligible to participate and of the
413 eligible youth, 1% (2 females; 2 males) did not agree to participate. Of the remaining 409
participants, 189 self-reported their birth gender as female, of whom 93% (176) self-reported
their sexual orientation as heterosexual or bisexual, and were defined as women-who-have-
sex-with-men (WSM). Of the 409 participants, 218 self-reported their birth gender as male and
of these, 89% (195) self-reported ever having sex with a man and were defined as men-who-
have-sex-with-men (MSM). Thus the total sample size for this analysis was 371 (Figure 1).

Each index subject could provide information for one to four sex partners within the past year;
those index participants that did not identify a sex partner did not contribute information to the
sex partner analysis. Among the 371 index participants included in this analysis, 91.6%
(340/371) provided information on characteristics of sexual partners including 92.6%
(163/176) of WSM and 90.8% (177/195) of MSM (Figure 1). The 163 WSM provided
information on 229 sex partners with an average of 1.4 sex partners per index subject. The 177
MSM provided information on 257 sex partners with an average of 1.5 sex partners per index
subject.

Characteristics of Index Participants
The demographic characteristics and lifetime and recent sexual risk behaviors of the index
participants are presented overall and according to index subject group (MSM versus WSM)
in Table 1. The average age of participants was 20.7 years for MSM and 20.6 years for WSM,
with a range of 13 to 24 years. The majority of MSM, 54.6%, and WSM, 69.9%, were African
American. Among MSM 37.4% were of Hispanic/Latino origin and among WSM 20.6% were
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Hispanic/Latino origin. Both subgroups reported high rates of ever having been homeless,
including 44.6% of MSM and 35.8% of WSM.

The median number of reported sex partners in lifetime was 25 for MSM and 8 for WSM.
About three quarters of MSM and WSM had ever had an STI. About one half of MSM and
26% of WSM reported ever having sex with someone HIV-positive. One fifth of MSM and
10.3% of WSM reported ever having sex with someone who injects drugs (IDU) and 31.9%
of MSM and 16.6% of WSM reported ever exchanging sex for drugs or money. The median
number of sex partners in the past three months was 2 for MSM and 1 for WSM.

Partner-specific Variables
To gain a better understanding of the partner-specific transmission risk among HIV-infected
youth, we compared the partnerships of MSM and WSM, including demographics and recent
partner-specific sexual risk behaviors (Table 2). The racial makeup of sex partners of MSM
differed from that of WSM (p=0.015). A smaller proportion of sexual partners of MSM were
of African American race compared to sexual partners of WSM (57.7% versus 68.0%), while
a larger proportion of sexual partners of MSM were white compared to sexual partners of WSM
(17.4% versus 4.8%). MSM and WSM were equally likely to have a partner of Hispanic/Latino
origin.

A larger proportion of MSM than WSM indicated that they had used a condom at last sex with
their sex partners (77.7% versus 61.4%, respectively; p=0.0011). A larger proportion of MSM
than WSM reported sex partner concurrency (56.1% versus 36.4%; p=0.0001). The frequency
that a partner ever made the index have sex without a condom did not differ between WSM
and MSM (16.9% versus 14.4%; p=0.4). MSM were significantly more likely than WSM to
have been using alcohol (25% versus 14.5%; p=0.0238), marijuana (32.0% versus 21.6%;
p=0.0289) and hard drugs (like cocaine, heroin or speed) (15.6% versus 3.1%; p=0.0026) at
the time of last sex. The partners of MSM and WSM were equally likely to have been using
alcohol (30.5% versus 24.6%; p=0.22) and/or marijuana at last sex (28.9% versus 31.1%;
p=0.63). However, a greater percentage of sex partners of MSM than of WSM used hard drugs
at last sex (14.5% versus 2.2%; p=0.0003).

As defined by our composite measure of sexual risk behaviors known to be associated with
HIV transmission, a larger proportion of partnerships of MSM (74.7%) than of partnerships
of WSM (68.1%) were characterized as “risky” for secondary HIV transmission. The
difference, however, was not statistically significant even after adjusting for index age, race
and ethnicity (p=0.27).

Discussion
We examined the characteristics of a sample of HIV-positive youth and their partner-specific
sexual risk behaviors in order to inform interventions to reduce the secondary transmission of
HIV. Specifically, we were interested in whether there would be subgroup differences between
WSM and MSM in recent partner-specific sexual risk behaviors that would suggest the need
for population-specific interventions. We highlight a number of salient results and then suggest
a number of important lessons for secondary prevention activities.

WSM and MSM in this study reported a high rate of recent partner-specific sexual risk
behaviors. Both subgroups reported high rates of sex partner concurrency, 56.1% among MSM
and 36.4% among WSM with significantly higher rates reported among MSM. Among MSM,
this is similar to an estimate of index concurrency of 62% from an ongoing prospective study
of HIV-negative MSM in Montreal22; although there have been few studies and none
specifically among young MSM. These rates contrast greatly with an estimate of 14.4% index
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concurrency among all sexually-active adolescents in the National Longitudinal Study of
Adolescent Health.23 Use of any drug (including alcohol, marijuana and other drugs like
cocaine, heroin or speed) at last sex by index participants and/or their sexual partners was
considerable and significantly different between the subgroups, 55.4% for MSM and 37.7%
for WSM. These rates are considerably higher than those reported in 2007 by in-school youth
in the Youth Behavioral Risk Survey (YRBS), of whom 27.5% of males and 17.7% of females
reported any drug use at last sex.24 When measuring risk as a composite measure of sexual
risk behaviors known to be associated with HIV transmission, we found considerable reports
of risk behaviors among both groups with more partner-specific behavioral sexual risk reported
among young MSM, 74.7%, compared to 68.1% of WSM, however, the difference was not
statistically significant after adjusting for index age, race and ethnicity.

Overall, as in national data, it is noteworthy that youth of African American and Hispanic/
Latino ancestry are disproportionately represented in our sample relative to the population of
adolescents nationally. The convenience nature of the sampling for this study does not permit
us to draw generalizable conclusions from this finding; however, it does suggest that prevention
activities should be culturally sensitive. In addition, as both subgroups reported high rates of
homelessness and exchange of sex for drugs or money, prevention activities should be aware
of and potentially address the socioeconomic realities of affected youth as suggested in
previous studies.13

Some population-specific lessons for secondary prevention for young HIV-positive MSM are
suggested by our findings. Interventions that specifically address concurrency of partnerships
and the high usage of alcohol, marijuana and other drugs in the context of sexual activities are
particularly salient. The association between risky sexual behavior and drug use among MSM
has been well-documented 10,25-27 although some recent evidence suggests that this
relationship may vary by concordance of serostatus.28 Social marketing interventions that
address the relationship of methamphetamine use to STI and HIV risk in San Francisco are
examples of interventions that could be adapted to young MSM and particularly young MSM
of color.29

Young HIV-infected WSM reported high rates of risky partnerships. Although compared to
young MSM, WSM tended to have lower HIV transmission risk behaviors except for higher
rates of condom non-use at last sex. These findings are similar to other STI studies examining
sex partner selection patterns, some of which suggest that risky male sex partners may be key
players in the acquisition of STIs and HIV among adolescent females.30-32 These findings,
however, also suggest that young HIV-infected WSM are at considerable risk for the secondary
transmission of HIV. Structural or community-level interventions which recognize the network
position of young WSM and their sex partners, such as interventions that strive to encourage
“safe” sexual partner selection patterns (“knowing your partner” interventions), may be
appropriate for WSM to reduce STI acquisition and secondary transmission of HIV.

This study has a number of strengths. In order to properly characterize transmission risk, we
used the reports by participants regarding multiple sex partners to generate partner-specific
measures of transmission risk. This represents an improvement over previous studies as it
allows for a better characterization of the totality of risk for secondary HIV transmission.
Furthermore, the C2P ATN data provides a robust national sample of HIV positive youth,
offering a unique opportunity to examine differences in sexual risk behaviors among two
subgroups of HIV-positive youth.

The study also has several limitations. The study population represents HIV-infected youth
who are currently enrolled in care, a population which may not be representative of all HIV-
infected youth. In addition, participants were classified as MSM and/or WSM on the basis of
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self-reported data and included or excluded from this study on this basis which may have led
to the inadvertent exclusion of individuals. This limitation may limit the generalizability of the
results to all young HIV-positive MSM and WSM currently enrolled in care. However, we
suspect that the use of an ACASI as our mode of data capture minimized the potential for study
population bias.20 Another limitation is that all sex partner data represents information reported
by the index regarding their sex partner, i.e., egocentric information, which requires that the
index participant have knowledge and be willing to provide partner information. While this
may limit the accuracy of the data gathered, there are significant challenges and limitations
associated with locating and interviewing sex partners. An additional limitation is that we did
not collect clinical information or conduct a medical chart review for this study. To the extent
that the clinical status of individuals is related to partner-specific sexual risk behaviors this
represents a limitation to our study.

If our findings are found to be applicable to all HIV-positive youth in care, our results suggest
that the standard of care should include secondary prevention strategies specific to
subpopulations of HIV-infected youth.1,33-34 These data suggest that recent partner-specific
risks for HIV transmission are high among both young infected MSM and WSM. However,
differences in specific risks support culturally-sensitive, population-specific interventions to
reduce the secondary transmission of HIV.
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Figure 1.
HIV-infected youth participants including men-who-have-ever-had-sex-with-men (MSM) and
women-who-have-sex-with-men (WSM) and the numbers of sex partners reported in the past
year, 2003-2004.
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Table 1
Demographic characteristics and sexual risk behaviors stratified by men-who-have-ever-had-sex-with-men (MSM)
and women-who-have-sex-with-men (WSM) recruited from a convenience sample of HIV-infected youth, ages 13-24
years, 2003-2004 (n=371).

Index subject characteristics
MSM

(n=195)
WSM

(n=176)

Demographics

Age, mean (SD) 20.7 (2.2) 20.6 (2.6)

Race, n (%)

 African American 106 (54.6) 123 (69.9)

 White 24 (12.4) 11 (6.3)

 Mixed race 35 (18.0) 23 (13.1)

 Other 29 (15.0) 19 (10.8)

Hispanic/Latino origin, n (%) 73 (37.4) 36 (20.6)

Ever been homeless, n (%) 87 (44.6) 63 (35.8)

Lifetime sexual risk behaviors

Number of sex partners in lifetime,

 mean (SD) 97.8 (251.8) 20.3 (32.9)

 range 2–2500 1–200

 median 25.0 8.0

Ever had STI, n (%) 147 (75.4) 136 (77.3)

Ever had sex with someone who has HIV, n (%) 93 (49.5) 45 (26.0)

Ever had sex with someone who injects drugs (IDU), n (%) 38 (19.8) 18 (10.3)

Ever exchanged sex for drugs or money, n (%) 58 (31.9) 28 (16.6)

Current sexual risk behaviors

Number of sex partners in past 3 months,

 mean (SD) 5.1 (12.6) 1.9 (3.5)

 range 0–120 0–30

 median 2.0 1.0
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