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Abstract

Introduction—PrEP and Treatment-as-Prevention (TasP) are biomedical strategies to reduce
HIV transmission. Some men who have sex with men (MSM) are combining biomedical strategies
with HIV serosorting—termed “biomed matching” when both partners are either on PrEP or TasP,
or “biomed sorting” when one partner is using PrEP and the other TasP. Nevertheless, there is
limited data on the extent of biomed matching/sorting in large geographically diverse samples.

Method—In 2016-2017, 5,021 MSM from across the US were surveyed about their HIV status
and HIV viral load/PrEP use, as well as that of their recent casual male partners. For each
participant, we calculated the proportion of his partners who were (1) HIV-positive and
undetectable, (2) HIV-positive and detectable/unknown, (3) HIV unknown/undiscussed, (4) HIV-
negative on PrEP, (5) HIV-negative, not on PrEP.

Results—In total, 66.6% (/7=3346) of participants were HIV-negative and not on PrEP, 11.9%
(m7=599) on PrEP, 14.1% (n7=707) HIV-positive and undetectable, 1.1% (/7=55) HIV-positive and
viral load detectable/unknown, and 6.2% (/7=313) HIV unsure/unknown. A participant’s own HIV
and PrEP status/was significantly associated with that of his partners (all p<.001), evincing
evidence of both serosorting and biomed matching. Among men on PrEP and those who were
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HIV-undetectable, there was also some evidence to suggest these participants dually engaged in
biomed matching as well as biomed sorting.

Discussion—We found evidence of biomed matching and sorting, which may compound its
effectiveness for those using it (i.e., both partners bring biomedical protection). Unintended
consequences of biomed matching/sorting include that men not using a biomedical strategy may
be less likely to benefit from a partner’s use of the strategy—potentially further driving disparities
in HIV infections. Public health campaigns might be well served to highlight not only the benefits
that biomedical HIV prevention strategies provide for their users (e.g., “being on PrEP protects me
from getting HIV”), but also the benefits that a user brings to his partners (e.g., “my use of PrEP
means my partners won’t get HIVV”), and the benefits of being with a partner who is using a
biomedical strategy (e.g., “my partner’s use of PrEP/TasP protects me from HIV”).

Keywords

Serosorting; men who have sex with men; Pre-Exposure Prophylaxis (PrEP); Treatment as
prevention (TasP); HIV

INTRODUCTION

Gay, bisexual, and other men who have sex with men (MSM) remain a critical population at
risk for HIV/AIDS14 with new infections on the rise.>~" In 2016, the CDC noted that if
current infection rates persist, one in six MSM will be diagnosed with HIV during their
lifetimes, and, more specifically, one in two Black MSM and one in four Latino MSM.8
MSM have adopted a variety of strategies in the decades since HIV was discovered, broadly
referred to as ‘seroadaption,’ to reduce the risk of transmission.

Seroadaption®-15 describes a diverse set of potentially harm-reducing behaviors that use
HIV status to inform sexual decision making; examples include seropositioning/strategic
positioning14-16-18 (selectively practicing insertive or receptive anal sex based on a partner’s
HIV status), selectively having only oral sex or mutual masturbation,1-21 and serosorting.
14,15,22-27 gerpsorting, specifically, describes a person choosing partners of the same HIV
serostatus, including to engage in sex without condoms,28-30

Data suggest a diverse set of MSM engage in seroadaptive behaviors, and that such
behaviors may have increased over time.14:28-30 For example, one study of San Francisco
MSM found that prevalence of seroadaptive behaviors increased from 36% in 2004 to 47%
in 2011.31:32 H\-positive men were more likely to report seroadaptive behavior patterns
compared to HIV-negative men.14 Studies suggest that serosorting is not as effective at
reducing HIV transmission as condom use, and some evidence suggests that serosorting may
actually increase HIV acquisition, depending on community-level HIV prevalence.33 In
settings with low HIV testing rates, serosorting can more than double the risk of HIV
acquisition.33

In addition to behavioral strategies, biomedical strategies involving the use of antiretroviral
medications, can also reduce the risk of HIV transmission. For HIV-positive individuals,
using antiretroviral therapy (ART) to reduce viral load to undetectable levels greatly reduces
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infectiousness. One study3* found that reducing the burden of viral load in a given
community through wide-scale treatment-as-prevention (TasP) could reduce HIV
transmission at the population level 3435 In 2016, the Prevention Access Campaign issued a
consensus statement indicating that individuals with undetectable HIV viral loads present
negligible risk for HIV transmission to their partners,36 and there has since been consistent
increasing support that HIV undetectable individuals do not transmit HIV,3738 including
endorsement by the CDC.39 Meanwhile, for HIV-negative individuals, anti-retroviral drugs,
in the form of once-daily Emtricitabine/Tenofovir, have been approved for use in the US as
HIV pre-exposure prophylaxis (PrEP) since 2012.40-42 PrEP and TasP are among the most
promising biomedical tools available to prevent HIV transmission.43-46

The extent to which MSM are currently employing combinations of biomedical and
behavioral strategies to reduce HIV transmission risk has not been well described. Newcomb
et al.*” introduced the term “biomed matching” to refer to individuals who seek out partners
who are using the same biomedical prevention strategy (e.g., HIV-negative men on PrEP
partnering with each other, or HIV-positive men seeking out other virally suppressed
individuals). Whereas “biomed sorting” (a term that we do not believe has yet been used in
the literature) more broadly describes individuals who seek out partners who are using a
biomedical strategy, regardless of whether that strategy is PrEP or TasP (i.e., men on PrEP
having sex with partners on PrEP or virally suppressed HIV-positive men, and vice versa).*8
In contrast to biomed matching, one can biomed sort without using a biomedical strategy
themselves (i.e., someone not on PrEP seeking out partners who are on PrEP or using TasP).
Unintended consequences of biomed matching/sorting include that men not using a
biomedical strategy may be less likely to benefit from a partner’s use of the strategy—
potentially further driving disparities in HIV infections. Whereas, there are benefits to be
gleaned when one’s partner uses a biomedical strategy (e.g., his partner is on PrEP or his
partner his HIV-positive undetectable) even if he is HIV-negative and not using PrEP
himself. To our knowledge, there have been no published studies explicitly estimating rates
of biomed sorting and matching. Further, it is also unclear if the use or integration of
biomedical and behavioral practices vary between HIV-positive and HIV-negative men. Such
data would be essential to informing public health messages around the benefits that
biomedical strategies bring to the users themselves (e.g., “PrEP protects me”), as well as
their partners (“PrEP/TasP protects my partners™), and the benefits of having a partner who
is using a strategy (“My partner’s use of PrEP/TasP protects me”).

Current Study

Although behavioral HIV risk reduction strategies such as serosorting have been described
well in the literature, the combined use of seroadaptive and biomedical strategies among
MSM has not.#9-51 To address this gap, we implemented a brief self-administered survey in
a variety of settings (online, in sexual health clinics, and community-based outreach). We
report demographic and behavioral differences by HIV status and assess the prevalence of
various bio-behavioral strategies employed by MSM that could reduce their HIV risk.
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Between May 2016 and March 2017, data were collected from participants recruited from
six different settings. To be eligible, participants had to report being over the age of 18,
cisgender male, and report sex with a man in the past 5 years.

1.

Tablet devices with MSM in clinical settings (e.g., waiting area) of both HIV and
sexual health clinics in NYC: A variety of methods were used to recruit MSM
patients in clinical settings (n7= 162). These included posted flyers in waiting
areas, asking providers to refer their patients to the study, and directly
approaching MSM patients in waiting areas and asking them if they were
interested in completing an online survey. A privacy screen, which prevents the
device from being viewed at an angle, was used and we had a separate private
room available should participants have wanted to complete the survey alone.
Participants were told that their responses on the survey as well as their
participation in the project would not be disclosed to their provider.

Online, with participants recruited via a sexual networking website or via porn
websites. For a 30 day period, we hosted a banner advertising the survey on a
popular men-for-men sexual networking website. The same banner was used on
the porn websites for a period of 39 days. The ad was restricted to the U.S. Those
clicking the banner were taken to a separate secure webpage where the survey
was housed. We generated 934 responses from the sexual networking website
and 454 from the porn websites.

Mobile devices, with participants recruited via a popular geo-social sexual
networking app. We had one pop-up message that was displayed to participants
when they opened the app for the first time during a given 12-hour window. We
generated 1891 responses from eligible participants via this method.

Online, with MSM recruited via Facebook. \We ran an ad on Facebook for 11
days. This method generated 454 responses.

Tablet devices with MSM recruited in gay neighborhood settings (e.g., gay bars,
clubs): Teams of two project staff visited gay neighborhoods/spaces (e.g., gay
bars) and approached patrons to see if they would be interested in completing a
survey about sexual health. Those interested were handed a tablet device to
complete the survey alone. This method generated 292 participants.

Online with participants from an ongoing cohort study of HIV-negative gay and
bisexual men. The One Thousand Strong study is following a U.S. national
sample of 1,071 gay and bisexual men for a period of 3 years. Enrollment for the
cohort has been described in detail elsewhere,>2 but sampling was targeted (using
census data) such that the distribution of participants in the panel would closely
mirror that of gay and bisexual men across the U.S, and all participants were
confirmed to be HIV-negative at enrollment. Participants in One Thousand
Strong complete online assessments annually; however, the study team also
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conducted check-in surveys half way between annual assessments to verify
participant contact information. During the 18-month check-in survey
participants were offered an opportunity to complete an additional brief online
survey, in which the measures for this study were embedded. In total, 834
participants completed this assessment.

Across recruitment methods, participants were informed they were completing a sexual
health survey. Recruitment materials and the informed consent did not market the study as
one being about PrEP, serosorting, etc.

As an incentive, participants from clinic settings were offered a gift certificate to see a movie
at a local movie theater. Participants from online settings (adult websites, hook-up website,
geosocial sexual networking app, Facebook, and the One Thousand Strong cohort) were
entered into a raffle to win one of fifty $20 amazon gift cards. With the exception of the One
Thousand Strong cohort, the survey in online settings was anonymous, but participants were
told they would need to provide an email address if they wanted to be entered into the raffle
for the gift card. Finally, participants surveyed in gay neighborhood settings were offered
one scratch off lottery ticket valued at $1 each for completing the survey.

Participants completed a self-administered computerized survey that took approximately 10
minutes to complete. The survey itself assessed demographic characteristics as well as
sexual behaviors for main and casual male partners in the prior three months using the Brief
Seroadaptive Assessment Tool (B-SAT),>3 a brief-intercept self-administered sexual
behavior data collection method.14:54-57 The B-SAT first asks about sexual behavior with a
main partner and then separately asks about sexual behavior with casual partners who were
HIV-positive and undetectable, HIV-positive and not undetectable (or viral load was not
discussed), HIV-negative and on PrEP, HIV-negative and not on PrEP (or PrEP was not
discussed), and partners whose status was unknown/not discussed. The B-SAT also assesses
participant’s HIV status and viral load (if HIV-positive) or PrEP use (if HIV-negative). Study
procedures were approved by relevant organizational Institutional Review Boards.

Analysis plan

We report (1) demographic differences in the samples across the recruitment venues,
followed by (2) demographic differences across participants’ HIV status. In so doing, we
categorized participants’ HIV status into five mutually exclusive groups: HIV-positive and
undetectable; HIV-positive and detectable or of unknown viral load; HIV-negative and on
PrEP; HIV-negative and not on PrEP; and HIV status unsure/unknown. Finally, we report the
extent to which participants were engaged in serosorting and biomed matching. In so doing,
for each participant HIV-status, we report the proportion of his casual male partners from the
past 3 months who were (1) HIV-positive and undetectable, (2) HIV-positive and detectable/
unknown, (3) HIV unknown/undiscussed, (4) HIV-negative on PrEP, and (5) HIV-negative,
not on PrEP. We also compared participants’ HIV status by the total number of casual male
partners in the previous three months, as well as by the reported HIV status for participants’
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main partner (for those in a relationship, n=2,027). As appropriate, we used ANOVA, chi-
squared, and Kruskal-Wallis tests. Statistical significance was set and a = 0.05 and all
analyses were conducted in SPSS version 22.

RESULTS

Participants came from all 50 US states plus the District of Columbia and Puerto Rico
(though the survey itself was in English). First, we report data on how the composition of
our sample varied by recruitment source (see Table 1). All variables examined differed
significantly by recruitment venue. Participants from the hook-up website were oldest on
average (M= 46.1), whereas those via gay neighborhood settings in NYC were youngest on
average (M= 32.3). Clinic settings had the highest proportion of men of color (84%)
whereas One Thousand Strong had the lowest (29.1%). Participants recruited via Facebook
and clinic settings tended to report the least amount of education and those from LGBT
neighborhood settings tended to report the most education. Participants from the One
Thousand Strong cohort were the most likely to identify as gay and those from the hookup
website were the least (95% vs. 71.2%). Participants surveyed via the One Thousand Strong
cohort (53.8%) and adult websites (52.2%) were among the most likely to report being in a
relationship, whereas those surveyed via the geosocial sexual networking app were the least
(30.1%). Finally, participants from clinic settings were the most likely to report being HIV-
positive and undetectable (44.4%) or HIV-negative on PrEP (23.5%) (i.e., using a
biomedical strategy).

Table 2 reports on demographic differences by participants’ HIV status, all of which were
statistically significant. HIV-positive and undetectable participants were the oldest on
average (M= 43.11) and those not knowing their status were the youngest on average (M=
33.8). HIV-positive and men who said they did not know their HIV status were among the
most likely to be men of color (49% and 44.7% respectively). Men on PrEP tended to report
more education than other groups (64.6% had completed college). Men who did not know
their HIV status were the least likely to identify as gay and the least likely to be in a current
relationship.

Table 3 reports on HIV serosorting and biomed matching/sorting among participants in the
sample. Among men who reported casual male sex partners in the prior 3 months, HIV-
negative participants who were not on PrEP reported the fewest partners on average (Mdn =
3), whereas HIV-positive and undetectable participants and participants on PrEP reported the
greatest, on average (Mdn = 6). By and large, participants tended to report partners whose
HIV-status and biomedical strategy matched their own. For example, the proportion of
casual partners who were HIV-positive and undetectable was significantly higher among
participants who were themselves HIV-positive and undetectable at 0.28 (versus 0.20 for
participants who were HIV-positive and detectable, 0.12 among those HIV-negative and on
PrEP, 0.07 for those HIV-negative and not on PrEP, and 0.08 for participants who did not
know their HIV status, p < 0.001). The proportion of partners HIV-positive and detectable
was highest among those who were themselves HIV-positive and detectable at 0.16 (versus
0.06 for those HIV-positive and undetetable, 0.02 for those HIV-negative on PrEP, 0.01 for
those HIV-negative and not on PrEP, and 0.02 for participants who did not know their HIV
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status, p< 0.001). This pattern of “matching” was observed for all five HIV status groups.
Full results in Table 3.

In contrast to the strong evidence that partcipants were engaging in biomed matching, there
was some evidence of biomed sorting. In terms of proportions of partners, participants who
were HIV-positive and undetectable said that 28% of their partners were HIV-positive and
undetectable (i.e., biomed matched), 27% of their partners were HIV unknown/not
discussed, and 24% were on PrEP (i.e., biomed sorted). Participants on PrEP said that 41%
of their partners were on PrEP (i.e., biomed matched), 28% were HIV-negative not on PrEP,
17% were HIV unknown/not discussed, and 12% were HIV-positive undetectable (i.e.,
biomed sorted). HIV-negative men not on PrEP said that 44% of their partners were also
HIV-negative and not on PrEP (i.e., serosorting), 26% were HIV unknown, 22% were on
PrEP (i.e., biomed sorted), 7% were HIV undetectable (i.e., biomed sorted), and 1% were
HIV-positive and detectable (or viral load not known).

We next examined whether participants had engaged in condomless anal sex (CAS) with
partners across HIV categories. Overall, HI\V-positive participants were more likely to
engage in CAS than HIV-negative participants; however, HIV-positive participants tended to
report engaging in CAS more so with HI\-positive partners than compared to HIV-negative
participants—and HIV-negative participants tended to engage in CAS with other HIV-
negative partners. See Table 3. There was stronger evidence of biomed sorting when it came
to CAS. HIV-positive undetectable participants tended to report CAS more when their
partners were also HIV-positive (i.e., biomed matchead) as well as when their partners were
on PrEP (CAS with 31.2% of partners on PrEP; i.e., biomed sorted), as opposed to when
their partners were HIV-negative and not on PrEP (CAS with 21.6% of these partners) or
when they did not know the status of their partners (CAS with 24% of these partners).
Similarly for men on on PrEP, CAS was most common when partners were also on PrEP
(CAS with 29.4% of these partners; i.e., biomed matched), HIVV-negative and not on PrEP
(CAS with 23.5% of these partners; i.e., serosorting), or HIV-positive and undetectable
(CAS with 19.4% of these partners; i.e., biomed sorted). Whereas, among men on PrEP,
CAS was least common when partners were HIV-positive and detectable (9.4%) or when
partners status was unknown (12.2%). For HIV-negative men not on PrEP, CAS was most
common when partners were also HIV-negative and not on PrEP (CAS with 12.9% of these
partners; i.e., serosorting), followed by when partners were on PrEP (CAS with 11% of these
partners; i.e., biomed sorted), when status was not discussed/unknown (CAS with 8.2% of
these partners), when partners were HIV-positive undetectable (CAS with 7.1% of these
partners; ie., biomed sorted), and when partners were HIV-positive but detectable/unknown
(CAS with 2.9% of these partners).

As with casual male sex partners, there was strong evidence of biomed matching among
participants in relationships (7= 2027). For example, 35.4% of HIV-positive and
undetectable participants said their partner was HIV-positive and undetectable (versus 22.4%
among HIV-negative men on PrEP, 20.0% among HIV-positive and detectable, 4.1% among
HIV-negative men not on PrEP, and 4.1% among men who did not know their HIV status, p
<.001). Similarly, 32.9% of men on PrEP said their partner was on PrEP (versus 12.9%
among HIV-positive undetectable, 8.0% among HIV-positive and detetable men, 1.6%
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among HIV-negative men not on PrEP, and 1.0% among men who did not know their status).
And 40.2% of men who said they were unsure of their status said their partner was also
unsure of his status (versus 14.0% among men who were HIV-negative and not on PrEP,
12.9% among HIV-positive undetectable men, 8.0% among HIV-positive and detectable
men, and 7.9% among HIV-negative men on PrEP). Full results are shown in Table 3.

DISCUSSION

We found strong evidence that not only were participants engaging in serosorting (having
sex with partners of the same perceived HIV status), but also—for those taking advantage of
a biomedical strategy—engaging in biomed matching. That is, HIV-positive undetectable
participants comprised 14.1% of the sample, yet they indicated that 28% of their casual
partners were HIV-positive undetectable. Meanwhille, 35% of HIV-positive undetectable
participants who were in relationships said their partner was also HIV-positive undetectable.
Similarly, men on PrEP comprised 11.9% of participants, yet reported that 41% of their
casual male partners were on PrEP. And, 33% of the participants on PrEP who were in a
relationship said their partner was also on PrEP. Meanwhile, compared with others, men not
utilizing a biomedical strategy more often partnered with men also not using a biomedical
strategy. Among men on PrEP and those who were HIV-undetectable, there was also some
evidence to suggest these participants dually engaged in biomed matching as well as biomed
sorting. Both biomed sorting and biomed matching may compound their effectiveness for
those using it (i.e., both partners bring biomedical protection).#” However, this also means
that men not using a biomedical strategy may be /ess likely to benefit from a partner’s use of
the strategy—potentially further driving disparities in HIV infections in certain
subpopulations with lower access to or uptake of biomedical prevention.

We also found that, in addition to partnering with men who shared the same HIV status,
participants also tended to report engaging in CAS more so with partners who were believed
to share the same HIV status. For men using a biomedical strategy, the risk for HIV
transmission during these encounters may be negligible; however, for those not using a
biomedical strategy, there may be additional risk for HIV transmission. Compared to other
groups, HIV-negative men not on PrEP were the least likely to report CAS; however, when
CAS did occur among these participants, it was most often with a partner believed to be
HIV-negative and also not on PrEP. If undiagnosed and untreated HIV infection is higher
among this group, this could significantly potentiate HIV transmission during CAS. Some
research has suggested that serosorting is not as effective at reducing HIV transmission as
condom use, and some evidence suggests that serosorting may actually increase HIV
acquisition.33 This may be due to low HIV testing rates/frequency,33 yet partners still report
they are HIV-negative.

We also reported demographic differences by the venue in which participants were surveyed.
Similar to what others have reported,>6:58-63 participant characteristics were associated with
where participants were recruited. For both providers and researchers, these findings further
highlight the need to focus efforts (whether for recruitment, interventions, health education
messages) within different venues to reach diverse populations. In our study, men of color
were most likely to have been identified via clinic settings (likely an artifact of who the
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clinics served), men via gay neighborhood settings (e.g., bars) were youngest on average, the
greatest proportion of men who did not know their HIV status were identified via the social-
sexual networking app, and the greatest proportion of men who did not identify as gay were
enrolled via the hook-up website. Researchers and providers seeking to reach younger MSM
might be well served to conduct outreach in gay neighborhood settings. Likewise, those
seeking to engage with MSM who do not know their HIV status might be well served to
conduct outreach via social-sexual networking apps, and those seeking to engage with non-
gay-identified MSM might be well served to conduct outreach via hook-up websites. In
addition to knowing which venue to go to in order to engage a particular population (e.g.,
whereto go), these findings also inform the types of messages that might be more
appropriate in different venues (e.g., fowto market one’s message).

The findings of this study should be understood in light of its limitations. The B-SAT is a
self-administered assessment tool that can be used in both research and clinical settings to
assess for HIV risk among MSM. However, it focuses on sexual behavior in the prior 3
months, whereas CDC recommendations for PrEP indication assesses for sexual behavior
over the prior 6 months.54 Thus although the B-SAT could be used to identify men who
would be appropriate candidates for PrEP, it is limited in that there could be men whose
behavior between 3 and 6 months ago would suggest PrEP is indicated, but their more recent
behavior (within the last 3 months, as captured on the B-SAT) could suggest that PrEP is not
indicated. In addition, the B-SAT does not capture motivation or intent, only past behavior.
In an effort to be brief, it also does not capture withdrawal before ejaculation during CAS,
nor does it capture behavior with female or transgender partners.

Responses on our survey were self-report and, for many of our participants, anonymous. We
believe we found evidence of serosorting as well as biomed matching, both of which have
been documented in prior research.%-14.22-27.47 However, we do not know the actual HIV
statuses of participants’ partners, and it may be that participants believedtheir partners
shared the same status. In online venues, our ads were targeted to reach MSM, but it is
possible that some responses were collected from participants who might have
misrepresented their data. Our survey was programmed to record IP address as well as block
multiple submissions from a given IP address and our incentives were low and not
guaranteed (i.e., a raffle) such to disincentivize fraudulent participants. Next, our analyses
did not control for confounders. Finally, we are unable to calculate a response rate for our
survey and cannot attest as to whether those who chose to participate characteristically
differed from those who did not.

As opposed to picking partners at random (i.e., regardless of a partners’ HIV status/
biomedical strategy), our findings indicate that participants gravitated toward partners who
share the same HIV status and—in the case of those using a biomedical prevention strategy
—the same biomedical HIV prevention or treatment strategy. Furthermore, CAS events were
also more common when a partner shared the same HIV status. When two partners both use
a biomedical HIV prevention strategy, its effectiveness could be compounded (i.e., both
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partners bring biomedical protection). One consequence of biomed matching, however, is
that men not using a biomedical strategy would be less likely to benefit from the protection
that a partner using a biomedical strategy would bring to the sexual encounter. With the
continued rollout of PrEP as well as the dissemination of new data regarding
untransmisibility of HIV among HIV-positive and undetectable individuals,363° our findings
highlight the need for researchers to investigate both serosorting and biomedical sorting/
matching as well as their impact on ongoing HIV disparities. That is, an unintended
consequence of biomedical prevention strategies is that they may further contribute to racial
disparities in HIV. Public health campaigns might be well served to highlight not only the
benefits that biomedical HIV prevention strategies provide for their users (e.g., “being on
PrEP protects me from getting HIV”), but also the benefits that a user brings to his partners
(e.g., “my use of PrEP means my partners are protected from HIV”), and the benefits of
being with a partner who is using a biomedical strategy (e.g., “my partner’s use of PrEP/
TasP protects me from HIV”).

Acknowledgments

Support for this manuscript was provided by the Centers for Disease Control and Prevention-funded NYU-CUNY
Prevention Research Center (U48DP005008) Special Interest Project (SIP 15-009: Christian Grov/Simona Kwon -
MPI) and the Einstein-Rockefeller-CUNY Center for AIDS Research (P30-Al-124414). H. Jonathon Rendina was
supported by a Career Development Award from the National Institute on Drug Abuse (K01-DA039030; H.
Jonathon Rendina, Pl). One Thousand Strong was supported by the National Institute on Drug Abuse of the
National Institutes of Health (R01-DA036466; Jeffrey T. Parsons & Christian Grov, MPI). Dr. Patel was also
supported by a Career Development Award from the National Institute of Mental Health (K23-MH102118; Viraj V.
Patel, PI). Special thanks to members of the team at CHEST (Chris Murphy, Carlos Ponton, Chris Hietikko, Mark
Pawson, Lamar Lewis, Desmond Dutcher, Andrew Cortopassi, Chloe Mirzayi, Demetria Cain, Darren Agboh),
Albert Einstein (Shirlyn Charles, Zoe Ginsburg), and NYU (Smiti Nadkarni). Finally thank you to Virginia “Ginny”
Bowen and Kyle Bernstein at the CDC and the many participants who gave their time. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the Centers for Disease Control
or National Institutes for Health.

References

1. Ostrow DG, et al. Specific sex drug combinations contribute to the majority of recent HIV
seroconversions among MSM in the MACS. JAIDS Journal of Acquired Immune Deficiency
Syndromes. 2009; 51(3):349-355. [PubMed: 19387357]

2. Ostrow DG, , Stall R. Unequal opportunity: health disparities affecting gay and bisexual men in the
United States. In: Wolitski RJ, Stall R, , Valdiserri RO, editorsAlcohol, Tobacco, and Drug Use
among Gay and Bisexual Men New York: Oxford University Press; 2008 121158

3. Plankey MW, et al. The relationship between methamphetamine and popper use and risk of HIV
seroconversion in the multicenter AIDS cohort study. JAIDS Journal of Acquired Immune
Deficiency Syndromes. 2007; 45(1):85-92. [PubMed: 17325605]

4. Sullivan PS, , Wolitski RJ. HIV infection among gay and bisexual men. In: Wolitski RJ, Stall R, ,
Valdisem RO, editorsUnequal Opportunity: health disparities affecting gay and bisexual men in the
United States New York: Oxford University Press; 2008 220247

5. Ackers ML, Greenberg AE, Lin CY, et al. High and Persistent HIV Seroincidence in Men Who
Have Sex with Men across 47 U.S. Cities. PLoS ONE. 2012; 7(4):e34972. [PubMed: 22529964]

6. Satcher Johnson A, Hall HI, Hu X, Lansky A, Holtgrave DR, Mermin M. Trends in Diagnoses of
HIV Infection in the United States, 2002-2011. JAMA.. 2014; 312(4):432-434. [PubMed:
25038362]

7. CDCHIV Surveillance Report Atlanta: US Department of Health and Human Services;
2010Diagnoses of HIV infection and AIDS in the United States and dependent areas, 2009.

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Grov et al.

Page 11

8. CDC. Half of black gay men and a quarter of Latino gay men projected to be diagnosed within their
lifetime 2016http://www.cdc.gov/nchhstp/newsroom/2016/croi-press-release-risk.html. Accessed
April 26, 2016

9. McConnell JJ, Bragg L, Shiboski S, Grant RM. Sexual Seroadaptation: Lessons for Prevention and
Sex Research from a Cohort of HIV-Positive Men Who Have Sex with Men. PLoS ONE. 2010;
5(1):e8831. [PubMed: 20098616]

10. Wei C, Raymond HF, Guadamuz TE, et al. Racial/Ethnic Differences in Seroadaptive and
Serodisclosure Behaviors Among Men Who Have Sex with Men. AIDS Behav. Mar 9.2010

11. McFarland W, Chen Y-H, Raymond HF, et al. HIV seroadaptation among individuals, within
sexual dyads, and by sexual episodes, men who have sex with men, San Francisco, 2008. AIDS
Care. 2011; 23(3):261-268. [PubMed: 21347888]

12. Wei C, Raymond HF, Guadamuz TE, et al. Racial/Ethnic differences in seroadaptive and
serodisclosure behaviors among men who have sex with men. AIDS Behav. Jan; 2011 15(1):22—
29. [PubMed: 20217468]

13. Vallabhaneni S, Li X, Vittinghoff E, Donnell D, Pilcher CD, Buchbinder SP. Seroadaptive
Practices: Association with HIV Acquisition among HIV-Negative Men Who Have Sex with Men.
PLoS ONE. 2012; 7(10):e45718. [PubMed: 23056215]

14. Grov C, Rendina HJ, Moody RL, Ventuneac A, Parsons JT. HIV serosorting, status disclosure, and
strategic positioning among highly sexually active gay and bisexual men. AIDS Patient Care
STDS. 2015; 29:559-568. [PubMed: 26348322]

15. Card KG, Lachowsky NJ, Cui Z, et al. A Latent Class Analysis of seroadaptation among gay and
bisexual men. Arch Sex Behav. 2016; 47:95-106. [PubMed: 27987086]

16. Marks G, Millett GA, Bingham T, Lauby J, Murrill CS, Stueve A. Prevalence and protective value
of serosorting and strategic positioning among Black and Latino men who have sex with men. Sex
Transm Dis. Jan 14.2010

17. Van de Ven P, Kippax S, Crawford J, et al. In a minority of gay men, sexual risk practice indicates
strategic positioning for perceived risk reduction rather than unbridled sex. AIDS Care. Aug; 2002
14(4):471-480. [PubMed: 12204150]

18. Dubois-Arber F, Jeannin A, Lociciro S, Balthasar H. Risk reduction practices in men who have sex
with men in Switzerland: serosorting, strategic positioning, and withdrawal before ejaculation.
Arch Sex Beh. Nov 15.2011

19. Cassels S, Katz DA. Seroadaptation among men who have sex with men: emerging research
themes. Curr HIV/AIDS Rep. 2013; 10(4):305-313. [PubMed: 24234489]

20. McFarland W, Chen YH, Nguyen B, et al. Behavior, intention or chance? A longitudinal study of
HIV seroadaptive behaviors, abstinence and condom use. AIDS Behav. Jan; 2012 16(1):121-131.
[PubMed: 21644001]

21. Parsons JT, Schrimshaw EW, Bimbi DS, Wolitski RJ, Gomez CA, Halkitis PN. Consistent,
inconsistent, and non-disclosure to casual sexual partners among HIV-seropositive gay and
bisexual men. AIDS. 2005; 19(Suppl. 1):S87-S97. [PubMed: 15838198]

22. Hopkins E, , Rietmeijer CA. Exploring HIV serosorting as a preventive behavior among men who
have sex with men: using a comprehensive approach to behavioral science theory. In: Ajzen I,
Albarracin D, , Hornik R, editorsPrediction and Change of Health Behavior: Applying the
Reasoned Action Approach Mahwah: Lawrence Erlbaum Associates Publishers; 2007 211221

23. Truong HHM, Kellogg T, Klausner JD, et al. Increases in sexually transmitted infections and
sexual risk behavior without a concurrent increase in HIV incidence among men who have sex
with men in San Francisco: A suggestion of HIV serosorting? Sex Transm Infect. 2007; 82:461—
466.

24. Berry M, Raymond HF, Kellogg T, McFarland W. The Internet, HIV serosorting and transmission
risk among men who have sex with men, San Francisco. AIDS. Mar 30; 2008 22(6):787-789.
[PubMed: 18356611]

25. Zablotska 1B, Imrie J, Prestage G, et al. Gay men’s current practice of HIV seroconcordant
unprotected anal intercourse: Serosorting or seroguessing? AIDS Care. 2009; 21(4):501-510.
[PubMed: 19266409]

AIDS Behav. Author manuscript; available in PMC 2019 August 01.


http://www.cdc.gov/nchhstp/newsroom/2016/croi-press-release-risk.html

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Grov et al.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 12

Hart GJ, Elford J. Sexual risk behaviour of men who have sex with men: Emerging patterns and
new challenges. Curr Opin Infect Dis. 2010; 23:39-44. [PubMed: 19949328]

Chen YH, Vallabhaneni S, Raymond HF, McFarland W. Predictors of serosorting and intention to
serosort among men who have sex with men, San Francisco. AIDS Educ Prev. Dec; 2012 24(6):
564-573. [PubMed: 23206204]

Van der Bij AK, Kolader ME, de Vries HJ, Prins M, Coutinho RA, Dukers NH. Condom use rather
than serosorting explains differences in HIV incidence among men who have sex with men. J
Acquir Immune Defic Syndr. Aug 15; 2007 45(5):574-580. [PubMed: 17554214]

Golden MR, Stekler J, Hughes JP, Wood RW. HIV serosorting in men who have sex with men: Is it
safe? JAIDS Journal of Acquired Immune Deficiency Syndromes. 2008; 49(2):212-218. [PubMed:
18769346]

Morin SF, Shade SB, Steward WT, et al. A behavioral intervention reduces HIV transmission risk
by promoting sustained serosorting practices among HIV-infected men who have sex with men.
JAIDS Journal of Acquired Immune Deficiency Syndromes. 2008; 49(5):544-551. [PubMed:
18989221]

Snowden J, Raymond HF, McFarland W. Prevalence of seroadaptive behaviors of men who have
sex with men, San Francisco, 2004. Sex Transm Infect. 2009; 85:439-476.

Snowden JM, Wei C, McFarland W, Raymond HF. Prevalence, correlates and trends in
seroadaptive behaviours among men who have sex with men from serial cross-sectional
surveillance in San Francisco, 2004-2011. Sex Transm Infect. 2014 sextrans-2013-051368.

Wilson DP, Regan DG, Heymer K-J, Fengyi J, Prestage GP, Grulich AE. Serosorting may increase
the risk of HIV acquisition among men who have sex with men. Sex Transm Dis. 2010; 37(1):13-
17. [PubMed: 20118674]

Das M, Chu PL, Santos GM, et al. Decreases in community viral load are accompanied by
reductions in new HIV infections in San Francisco. PLoS ONE. 2010; 5(6):e11068. [PubMed:
20548786]

Attia S, Egger M, Miller M, Zwahlen M, Low N. Sexual transmission of HIV according to viral
load and antiretroviral therapy: systematic review and meta-analysis. AIDS. 2009; 23(11):1397-
1404. [PubMed: 19381076]

Prevention Access Campaign. What is Undetectable = Untransmittable? 2016 https:/
www.preventionaccess.org/undetectable. Accessed March 3, 2017

Bavinton BR, , Grinsztej B, , Phanuphak N., et al. HIV treatment prevents HIV transmission in
male serodiscordant couples in Australia, Thailand and Brazil International AIDS Society; Paris:
2017 Jul.

Bavinton B, , Grinsztejn B, , Phanuphak N. , et al. HIV treatment prevents HIV transmission in
male serodiscordant couples in Australia, Thailand and Brazil International AIDS Society; Paris:
2017

McCray E, , Mermin JH. Dear Colleague: Information from the CDC’s division of HIV/AIDS
Prevention 2017 https://www.cdc.gov/hiv/library/dcl/dcl/092717.html. Accessed January 16, 2018
Centers for Disease C, Prevention. Interim guidance: preexposure prophylaxis for the prevention of
HIV infection in men who have sex with men. MMWR Morbidity and mortality weekly report. Jan
28; 2011 60(3):65-68. [PubMed: 21270743]

Centers for Disease C, Prevention. Interim guidance for clinicians considering the use of
preexposure prophylaxis for the prevention of HIV infection in heterosexually active adults.
MMWR Morbidity and mortality weekly report. Aug 10; 2012 61(31):586-589. [PubMed:
22874836]

Centers for Disease C, Prevention. Update to Interim Guidance for Preexposure Prophylaxis (PrEP)
for the Prevention of HIV Infection: PrEP for injecting drug users. MMWR Morbidity and
mortality weekly report. Jun 14; 2013 62(23):463-465. [PubMed: 23760186]

Peabody R. CROI 2016: Rapid Rise in PrEP Awareness in US Gay Men, But Only 5% Have Used
PreP 2016 http://hivandhepatitis.com/hiv-prevention/hiv-prep/5646-croi-2016-rapid-rise-in-prep-
awareness-in-us-gay-men-but-only-5-have-used-prep. Accessed March 17, 2016

AIDS Behav. Author manuscript; available in PMC 2019 August 01.


https://www.preventionaccess.org/undetectable
https://www.preventionaccess.org/undetectable
https://www.cdc.gov/hiv/library/dcl/dcl/092717.html
http://hivandhepatitis.com/hiv-prevention/hiv-prep/5646-croi-2016-rapid-rise-in-prep-awareness-in-us-gay-men-but-only-5-have-used-prep
http://hivandhepatitis.com/hiv-prevention/hiv-prep/5646-croi-2016-rapid-rise-in-prep-awareness-in-us-gay-men-but-only-5-have-used-prep

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Grov et al.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Page 13

Grov C, Rendina HJ, Whitfield THF, Ventuneac A, Parsons JT. Changes in familiarity with- and
willingness to take- PrEP: Results from a longitudinal study of gay and bisexual men. LGBT
Health. 2016; 3:252-257. [PubMed: 27183232]

Poz.com. PrEP is on the upswing among young New York City gay men, with higher-risk guys
more incliend toward its use 2016 https://www.poz.com/article/prep-upswing-among-young-new-
york-city-gay-men-higherrisk-guys-inclined-toward-use. Accessed March 11, 2016

Bush S, , Magnuson D, , Rawlings MK, , Hawkins T, , McCallister S, , Mera Giler R. American
Society for Microbiology: ICAAC Boston, MA: 2016 Jun 16-20. Racial characteristics of
FTC/TDF for pre-exposure prophylaxis (PrEP) users in the US #2651.

Newcomb ME, Mongrella MC, Weis B, McMillen SJ, Mustanski BS. Partner disclosure of PrEP
use and undetectable viral load on geosocial networking apps: frequency of disclosure and
decisions about condomless sex. JAIDS Journal of Acquired Immune Deficiency Syndromes. in
press.

Grov C, Rendina HJ, Parsons JT. How different are men who do not know their HIV status from
those who do? Results from an U.S. online study of gay and bisexual men. AIDS Behav. 2016;
20(1989-1999)

Elford J. Changing patterns of sexual behaviour in the era of highly active antiretroviral therapy.
Curr Opin Infect Dis. Feb; 2006 19(1):26-32. [PubMed: 16374214]

Prestage G, Mao L, Kippax S, et al. Use of viral load to negotiate condom use among gay men in
Sydney, Australia. AIDS Behav. 2009; 13(4):645-651. [PubMed: 19199021]

Jin F, Prestage GP, Mao L, et al. “Any condomless anal intercourse” is no longer an accurate
measure of HIV sexual risk behavior in gay and other men who have sex with men. Frontiers in
immunology. 2015:6. [PubMed: 25688242]

Grov C, Cain D, Whitfield THF, et al. Recruiting a U.S. national sample of HIV-negative gay and
bisexual men to complete at-home self-administered HIV/STI testing and surveys: Challenges and
opportunities. Sexuality Research & Social Policy. 2016; 13(1-21)

Grov C, , Pawson M, , Rendina HJ, , Parsons JT. The brief seroadaptive assessment tool (B-SAT)
for men who have sex with men. In: Milhausen R, Fisher T, Davis C, Yarber B, , Sakaluk J,
editorsHandbook of Sexuality-Related Measures 4th. New York: Taylor and Francis; in press

Miller KW, Wilder LB, Stillman FA, Becker DM. The feasibility of a street-intercept survey
method in an African-American community. Am J Public Health. 1997; 87:655-658. [PubMed:
9146448]

Parsons JT, Grov C, Golub SA. Sexual compulsivity, co-occurring psychosocial health problems,
and HIV risk among gay and bisexual men: Further evidence of a syndemic. Am J Public Health.
2012; 102:156-162. [PubMed: 22095358]

Grov C, Golub SA, Parsons JT. HIV status differences in venues where highly-sexually active gay
and bisexual men meet sex partners: Results from a pilot study. AIDS Educ Prev. 2010; 22:496—
508. [PubMed: 21204626]

Pantalone DW, Tomassilli JC, Starks TJ, Golub SA, Parsons JT. Unprotected anal intercourse with
casual male partners in urban gay, bisexual, and other men who have sex with men. Am J Pub
Health. 2015; 105(1):103-110. [PubMed: 25393176]

Grov C, Hirshfield S, Remien RH, Humberstone M, Chiasson MA. Exploring the venue’s role in
risky sexual behavior among gay and bisexual men: An event-level analysis from a national online
survey in the U.S. Arch Sex Behav. 2013; 42:297-302.

Grov C, Rendina HJ, Parsons JT. Comparing three cohorts of MSM sampled from sex parties, bars/
clubs, and Craigslist.org: Implications for researchers and providers. AIDS Educ Prev. 2014;
26(4):362-382. [PubMed: 25068182]

Grov C, Rendina HJ, Jimenez R, Parsons JT. Using online settings to identify gay and bisexual
men willing to take or with experience taking PrEP: Implications for researchers and providers.
AIDS Educ and Prev. 2016; 28

Merchant RC, Romanoff J, Clark MA, et al. Variations in Recruitment Yield and Characteristics of
Participants Recruited Across Diverse Internet Platforms in an HIV Testing Study of Young Adult
Men-Who-Have-Sex-With-Men (YMSM). American Journal of Men’s Health. 2017; 11:1342—
1357.

AIDS Behav. Author manuscript; available in PMC 2019 August 01.


https://www.poz.com/article/prep-upswing-among-young-new-york-city-gay-men-higherrisk-guys-inclined-toward-use
https://www.poz.com/article/prep-upswing-among-young-new-york-city-gay-men-higherrisk-guys-inclined-toward-use

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Grov et al. Page 14

62. Vial AC, Starks TJ, Parsons JT. Finding and recruiting the highest risk HIV-negative men who have
sex with men. AIDS Educ and Prev. 2014; 26(1):56-67.

63. Parsons JT, Vial AC, Starks TJ, Golub SA. Recruiting drug using men who have sex with men in
behavioral intervention trials: A comparison of Internet and field-based strategies. AIDS Behav.
Jun 10.2013 17:688-699. [PubMed: 22684657]

64. CDC. PreExposure Prophylaxis for the Prevention of HIV infection in the United States - 2014: A
clinical practice guideline 2014 http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf.
Accessed April 14, 2016

AIDS Behav. Author manuscript; available in PMC 2019 August 01.


http://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf

Page 15

Grov et al.

syuow 9 Joud ui sisouBelp |1S

§¢ 1% S0 1% €S ve 0'6 0LT 8¢ T 9 6¢ 9L TL ainsun/umouxun

L've oy 698 Sel 969 9T¢ 0°€9 ¢6TT ¥'59 16T ¥'99  16¢ 929 G89 annebau-AIH

§'€e 8¢ x4 0T '8 8¢ €l (444 9¢C 99 70T 9 08 <72 d34d uo aAnefau-AIH
PeO] [BJIA UMOUYUN

6% 8 00 0 T S T €¢ 00 0 81 8 [ 1T 10 3]0e303)3p ‘BAINSOU-AIH

T00"> TO'SPS 1444 ¢l 00 0 9'Gl TL SY1 vic '8 124 €91 IZA 9'0¢ ¢6T 3]qe19918puUN ‘BAINSOd-AIH
ZSIels AIH

1434 08 8'€g (5124 [Aa] LEC ToE 0.S Ty 0cT gy  vae €Le 8v€ SSA

T00°> €8'G6T 909 8 414 G8¢ 8Ly LTe 669 TeeT 6'65 [43) L'0S  0ge 129 989 ON
diysuonejas e ur Apusund

- - 096 {474 2’08 ¥9€ T'e8 €997 ¥'16 192 668  80% 1L S99 SSA

100> ¥L€TC - - 0S ra 8'6T 06 6.7 8€ee 98 14 TOTT  9v 8'8¢ 69¢ ON
m.>mm se A1nuapi [enxas

89 7 T'6C eve L've 41" 8'8T §S€ 0S¢ €L 61T S L'6T 8T |ooyas ajenpel

861 43 T1E 65¢ 6'9¢ [44) 0'6¢ 675 6y T€T ¢c¢c 10T 'S¢ LEC 33.63p 969]109 Jedk-1

8'Er 1L ve 8G¢ §'Ge 197 9'8¢ 62L 6'6T 89 ey 96T ¥'8¢ 65€ a9)100 swos

9'6¢ 8y 9'q Ly 0€T 65 LET 6G¢ €07 0g L'ze €0t goT ¥ST 100423 ybIH
T00' >  €6'0S¢ uolyeanp3

L1 8¢ 06 =72 9'8 6€ L'¢1 e LeT L€ €6 [474 SL 0L 13410 |1V

09T 9 6T.L 009 189 4% 02§ 1107 99y 9eT 879 98¢ ST.L 899 3UYM

viv L9 A 56 0°€T 69 ¥'0c 98¢ 98T S 0'0¢ 16 §¢t LTT ounen

€6¢ 134 L'L 79 L'6 144 8'6 98T 9'1¢ €9 €L €€ 9’8 6. Joeld
100> 2L°02€ rooed
T00" > 8'¢0T LT €ve L'ET LTy 8¢l Loy TcT 0'Ge 8'8 €'ce 86'vT V'8¢ 6L°CT Ty (as ‘'w) ebvy

d dJ10X o u % u % u % u % u % u % u
mmcwMWmuoH__o tomww m:zo:m mﬁ_wmw\,w H__/ru,q Qa@mm_aowmﬂmo mmm _uuumzm v_wﬂwmwuwu_ S_mgwm%au:m_oo_._
puesnoy auo pooyJoqybiau
KeB DAN
32.N0S JuawWlINIoal Aq saoualayip alydesbowsg
T alqel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



Page 16

Grov et al.

UsW Yym xas papodal oym uaw alam syuedionued |[e ‘Jansmoy ‘sBUINSS O1Ul|D Ul passasse Jou sem Auapl [enxas ‘4os Buiwwesbold e 0} sng

&

‘PaXSE 10U SEM PRO| [BJIA SIY Ing ‘aAINSOd-A|H Sem Buons puesnoy] suQ ui juedidnied T =t/

4

A101uy18/2981 18y} UO sasuodsal apiAoid 10U pIp Usw 9 =u

T
BJON

T00°
T00°
100°
T00°
T00°

- 90
- [
- 6T
6L°LL 8T
9€'ee ¢
6'ce (584
16TV §0T
SO'TY §'0T

LT 14
0T 8

T0 T

8¢ €¢
0'g [474
8y oy
Tv e
6'v 144
% u

140400 Buosis
puesnoy | auQ

4] T 80 o7
L0 € 70 L
0 4 90 4"
ST L €¢e 29
0¢ 6 (x4 474
60 14 X4 oy
8T 8 09 4
€e qT 8'G 60T
% u % u
¥S7 =N T68T =N

salsgam 3npy  ddy |e190s-099

71
€0
€0
e
a
L'T
L
6°L
%

-

0t

114
€¢

262=N
sBumeas

pooyJoqybiau

Keb DAN

60 %
ST L
¥'0 [4
T¢ 14
7T S
e T
€ ST
¢ 97
% u
S =N
3|00q39e-

0
¥'0
90
[A4
ST
I
6'¢
0¢
%
€6 =N

a1sgam dn->ooH

114
T
€1l
LZ
6T

snuyaIN

g snnedsH

D shinedsH

siiydAs

ZASH ‘TASH ‘sadiay [enuso
AdH ‘SUeMm Jeue ‘SLem [el1usD)
eayliouon

elpAwe|yo

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



Page 17

Grov et al.

3'a#£90
‘F£g'3'A'0#V 100>  9L6VT 9T S Te 0T A4 G8 60T 9 L'S (014
0TE L6 ocr 90vT T8¢E 8¢¢ 314 G¢ €8¢ T.¢
EEX¢ 1000 6G€°8T 0'69 9T¢ 0'8S 06T 6'T9 TLE S'vS 0€ L'T9 9EY
ceL €¢c €18 769¢ 7’68 705 7’68 v 0'€6 L6S

30V
#d:@'0'a'v#3 100> 6ET'96 8/¢ 98 18T 8T9 90T 09 90T S 0L 14
L'ET 124 [44 9€L 6'G¢ GqT 8T T 9'ET 96
28T 1S 2'6¢ 9.6 1'8¢€ [4 %4 79T 6 T'¢e 96T
gor 9T 9'9¢ et LC 29T €Lly 9¢ €'ar oce

J£A#£0#
v:a'ozg'd#£v 100> S9/TC 8/¢ 18 a4 607 €8 0S Sve 67T T6T GET
Tt 8¢ L0T 6S€E 90T €9 60T 9 26 <9
€68 €LT 4] 0182 129 0LE z'8e 12 018 09¢
9'€C 1A €97 1] €97 16 28T 0T T0¢ 44"
EEXe

#0:3'A'0z29'v 100> L0CST 6'8 8¢ L'L 65¢ TTT 99 L'Ce 8T L'6T 6€T

320'3

‘azd03'a’o#v 100 > 6L'T€ EV'ET €8'€C 96'€T €8¢ yxaA» v0'LE L2TT 2e'8e €91l TTey
90y 1s0d d 440 N\._.\ 29 €1¢e 999 avee 61T 665 0Tt e1e] vl 10L
% u % u % u % u % u
3 dnouo adnoig D dnoio g dnoio v dnoio
ainsun we d34d uo 1ou d34d uo (..peo) a|ge19819pUN

| J0'MOU| 10U Op |

ng ‘anrefsu-AIH

pue ‘aAneBau-A1H

T snels AH sauedioned

[edin Aw mous| Jou
op [,, 40) 3]qeIII3P
ng ‘aAnsod-A1H

pue aAsod-AIH

elpAwelyo

syuow
9 Joud ui sisoubelp |1S

SAA
ON
diysuornrejas e ur Apualing

SOA

ON

Aeb se Ainuapi [enxes
|00Y9s arenpels)
9a163p 963|109 Jeah-v

aba)]02 swos

10042s YbIH
uoryeanp3

18uo (I

AMUM

oune

elg

aoey

(as ‘'n) 8bv

Author Manuscript

¢ dlqeL

Author Manuscript

usnyeis AIH .Swuedionted Aq saouasayip olydesbowsg

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



Page 18

Grov et al.

SJUNOY 199 Pa193dXa MO| 03 BNP Paxe|Nd[ed aq 10U PIN0d atenbs-1yd —

passasse 10U Sem Peo| [eJIA SIY ING ‘BAINSOd-A|H Sem 8y palesipul Buo.As puesnoy auo woly uedionted T =u ‘810N

azd 200 Sy'TT 90 Z
- €0 T
- 0T €
3'a£0:3
‘D#d:3‘d'da#zv 100 > €7'80T €T 14
3'A200#V T0O > 90'T¢ €T 14
az
2:3'0#29'd#Vv 100 > S'LE 9T S
3'a#90
‘329:3'A'0#V  T00 > 16€20T 9¢ 8
204 150d d 410X 29 €1e
% u
3 dnoug
aansun we

| J0'MOU| 30U Op |

L0 €
0 14
€0 0t
87T 09
44 1722
6T €9
Te €0T
9'99 gvee
% u
a dnoio
d34d uoiou

g ‘aAnefau-AIH

0¢ 49
€7 8
80 S
L9 or
0's 0¢
(0874 144
61T 1L
6'TT 665
% u
2 dnoag
d34d uo

pue ‘aAnebsu-AIH

T snyels AIH s.uedionaed

0 0
0 0
8T T
79T 6
8T T
LCT A
60T 9
0Tt SS
% u
g dnoug
(PO

[edin Aw mou| 1ou
op 1, 10) 3|qeI0B)P
ng ‘sAnsod-AIH

L0 S
€1 6
TT 8
89 8
L'T 43
€ TC
99 Ly
Tyl L0L
% u
v dnouo

3|qe10818pUN
pue aAIsod-A1H

spuyRIN
g snnedsH
2 siredsH

silydAs

ZASH
‘TASH ‘sadiay [enus

NdH
‘SLIEM [euR ‘SLIEM [eHUID

BaYLI0U0D

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



Page 19

#0:3'd TO6T = U PIJeA ‘pPassnasip jou/umouxun

D#9:a'0#V 100> 8689 991 0g z'8 06 A 18 7'9€ 8 0've 0L SeM sn1eIs AIH 8soym sisuiied yim SO
122Z =U PIfeA ‘(passnasip jou d3id 40)

az3o‘a’v. 100> Z6¢ €e 62 621 6T gee 68 G'8e S 912 74 d34d uo Jou Ing ‘aAeBaU-AIH YIM SO
9z12

az3'0'a’v. 100> G96IT 092 1z 0TI 16T 7'62 8T 91 9 1€ 9or =U PIfeA ‘d31d U0 sisuied yum Sy
#@:3'd GZ/ =U PIJeA '8](e1da]ap J0 umoudun sem

£0'd'0#9'V 100> 86G0T  €€E 6 6'C 1 7'6 4 0'se L 8°0¢ 114 peO| [BAIA PUB SAINSOO-AIH YHM SO
#d'Az0 G/ET =U PIJeA ‘3]qe1081apun pue aAnisod

‘3‘a'oz4a'v. 100> 6821 L' €1 T/ ¥ 6T 25 G'Sy 0T 'GE L2t SAIH UM (SYD) X3 [eue SS3|WopuoD
syjuow g >

‘sJauLied B[eW [BNSED UIIM > 0INRYSY [eNX8S

J bs-14o0 % u % u % u % u % u
[‘azD PasSNasIp Jou/umouNun
329302V 100>  8E 6£°0 870 920 920 G20 1T0 620 820 €€0 120 Sem snyess AIH 8soym uoiuodold
120:a (passnasip 10u d34d 10) d34d uo jou
29:3'3'0#V 100> €98 2€0 820 80 Y70 820 820 Ge'0 120 €20 ST Inq ‘aAlreBau-AIH a1am Tey) uonlodold
‘azd
D#£9'30#V 100>  6SS 120 vT0 0€0 2z0 620 0 120 ¥T°0 920 ¥Z0 d31d uo aiem 1eyl uoiiodoid
oz4d 3]([e19318p 10 UMOUXUN SeM PEO] [eJIA
‘3'a'0'd#£vV 100> 89 100 200 100 100 100 200 0Z0 9T'0 €T0 900 pue aAlIsod-AH 84am ey uoiodoid
V#3 3|]geldslspun
‘a#z0#9#v 100> 9'60T 8T°0 800 670 200 810 zro 120 020 820 820 pue aAnIsod-A|H 84am ey uoiodoid
syuow ¢ >
‘sJaupied ajewW [enSed UYIIM JOIARYSQ [BNXaS
d El as W as W as W as W as W
7TP9E = U pifen (401 ‘UpIN)
3‘a#o'a’v 100> P¥S6¥Z  801C 0¥ 9017 0€ zrog 09 GT 016/ 0'S T101€ 09 SUIUOW € > SJsulIed 3[eA [enseD [e1ol
a0y 1sod M- [o]| UpN t=le]| Up o]l UpN t=le]| Up t=[e]] UpN
3 dnolo adnoio 2 dnoug g dnoio v dnoio
ainsun we | d34d uo jou Inq d34d uo (..peo| 9]ge30818pun
10 ‘mou| Jou op | ‘aniebau-AIH pue ‘aaebau-AIH [ediA Aw mou| Jou pue aanisod-AIH

op1,, Lov 9|gelda19p
ng ‘aAnsod-A1H

snyels AlH s.auedionied

Grov et al.

uaw Jenxasiq pue Aeb Buowe Bulydrew pawolq pue Buiosolss AlH

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



Page 20

Grov et al.

*BuIlI0S PaLLOI] BYedIPUI SI//EH Ul SaNJeA “Bulyorew pawiolq a1ealpul pjog Ui senjeA

Jaupied aew urew e yym asoy) Buowe paisaN

3
(d34d uo Jauped e Buiney pauodal oym syuedionied 9zTz ayi Buowe paisau ‘(ou/sak) d3.d uo sisuned yum SyD “6:a) Jauned Jo adA Jeyy pauiodal oym usw Buowe vamZN
"Jo1d syluow € ayy ul Jaunied xas ajew [ensed auo 1ses| Je pauodal syuedionted (9%5°22) T#9E uQN.
umousun
9'es 4] €6L ST1T g'se 18 0ce 8 L'vE 6 d34d 10 d34d U0 Jou ‘aAnefBU-AIH
0T T 9T & 6'C¢ S. 0’8 14 6¢Cr se d34d uo ‘anneBau-AlH
4014 6¢ (1849 16T 6L 8T 08 4 6CT o3 umouun 10 urepsdun snyeis AIH
umousjun
0T T 0T 14 €T € 0ce 8 v 11 [31G/E39319p PEO] [BAIA ‘BAINISOU-AIH
3
#A#0#49#V 100> L0998 Ty 14 4 /8 vee 15 0'0¢ S 7'se 96 a]qesoasepun ‘aAsod-AIH
£ 120z = pifeA 'sneis AlH s Jauped urey
7TY9€ = U pifen ‘(401 ‘UpPIN)
3'a#0'd’'v 100> vS6¥Cc 801¢ (0h4 9011 o€ Zrorg 09 GT016/°C 0's T101¢g 09 SYuowW € > siaulded a[e\ [ensed |e1oL
o0y 1s0d M- Ele] UPIN Ele]| UPIN le] UPIN Ele]| UPIN S[e] UpIN
3 dnouo a dnoio 2 dnoio g dnouo v dnouo
ainsun we | d34d uo jou Inq d34d uo (..peo] 9]ge19818pUN

10 ‘MOU3| 10U 0P |

‘aniebau-AIH

pue ‘annefau-AlH

[edin Aw mou| 10U
op 1, 10) 3|qeI08)P
ng ‘sAmsod-AIH

snyes AH s.auedionaed

pue aASod-AIH

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



	Abstract
	INTRODUCTION
	Current Study

	METHOD
	Recruitment
	Incentives
	Measures
	Analysis plan

	RESULTS
	DISCUSSION
	Limitations
	Conclusion

	References
	Table 1
	Table 2
	Table 3

