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Abstract

The aim of this study was to determine the association between psychosocial determinants of
unprotected receptive anal intercourse (URAI) and unprotected insertive anal intercourse (UIAI).
Data from 417 HIV positive MSM in the Multicenter AIDS Cohort Study (MACS) from April
1999 to March 2012 were analyzed and adjusted odds were calculated. It was found that 66%
(n=277) and 72% (n=299) reported any UIAI or URAI over follow-up, respectively. Cumulative
CcART-years (median=5.30 years) was associated with 33% and 47% increases in UIAI and URAI,
respectively. Not having reduced concern about HIV transmission (UIAIl: OR=0.37, p-
value=0.0004; URAI: OR=0.57, p-value=0.04), increased safe sex fatigue (UIAl: OR=2.32, 95%
p-value=0.0002; URAI: OR=1.94, p-value=0.003), and sexual sensation seeking (UIAIl: OR=1.76,
p-value=0.002; URAI: OR=1.56, p-value=0.02) were associated with UIAI and URAI. Serosorting
was associated with UIAI (OR=6.11, p-value<0.0001) and URAI (OR=6.80, p-value<0.0001).
Findings suggest that negative attitudes about HIV transmission are sustained among older MSM.
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Abstract

El objetivo del estudio fue evaluar la asociacion entre determinantes psicosociales de sexo anal
receptivo desprotegido (CARD) y sexo anal insertivo desprotegido (CAID). Datos de 417
participantes VIH positivos del Estudio Multicéntrico de Cohorte de SIDA (English: Multicenter
AIDS Cohort Study, MACS) de abril del 1999 a marzo del 2012 fueron analizados y las
oportunidades relativas (OR) ajustadas fueron calculadas. Se encontré que 66% (n=277) y 72%
(n=299) reportaron alguna actividad de CARD o CAID durante el tiempo del seguimiento,
respectivamente. El tiempo cumulativo de tratamiento antiretroviral combinado en afios
(median=5.30 afios) estuvo asociado con un incremento de 33% y 47% de la actividad de CARD y
CAID, respectivamente. No haber experimentado este tipo de actividades sexuales redujo el riesgo
de transmisién de VIH (CARD: OR=0.37, p=0.0004; CAID: OR=0.57, p=0.04), aumento la fatiga
sexual segura (CARD: OR=2.32, 95% p=0.0002; CAID: OR=1.94, p=0.003), e incremento la
busqueda de sensaciones sexuales (CARD: OR=1.76, p=0.002; CAID: OR=1.56, p=0.02).
Serodiscriminacion estuvo asociado con CARD (OR=6.11, p<0.0001) y CAID (OR=6.80,
p<0.0001). Estos hallazgos sugieren que las actitudes negativas sobre la transmisién del VIH se
mantienen entre participantes mayores del estudio de hombres que tienen relaciones sexuales con
hombres (HSH).

Keywords
Cohort study; Homosexuality; Male; Anti-retroviral agents; Sexual behavior

INTRODUCTION

Although overall HIV incidence has been fairly stable in recent years, the incidence of male-
to-male transmission of HIV infection and other sexually transmitted infections (STIs) [1,2]
and unprotected sex in the US continues to rise [3]. According to 2008 data from the Centers
for Disease Control (CDC), males account for 76% of people living with HIV in the US, and
the majority of those (69%) are men who have sex with men (MSM) [4]. Not surprisingly,
HIV incidence in MSM is estimated to be 44 times higher compared to other men [5],
resulting in the prioritization of prevention in gay and bisexual men as part of the 2010
National HIVV/AIDS Strategy [6]. Among MSM, HIV/AIDS complacency has been linked to
unprotected sexual risk behaviors with a partner with HIV or unknown status [7].

Determinants of behavioral changes include demographic, psychosocial and attitudinal
characteristics [8]. Several studies have suggested that beliefs about risks or risk behaviors
may be affected by the use of highly active combination antiretroviral therapies (CART)
[9-13]. For example, men engaging in unprotected sex with HIV negative or unknown-status
partners were more likely to believe that taking a protease inhibitor or having an
undetectable viral load would lower the risk of transmitting HIV [11]. Likewise, unprotected
receptive anal sex was more common in HIV-negative men who indicated that CART
reduced concern about becoming infected [12]. However, other studies have not indicated
higher risk behaviors in men on cART [11,14].

AIDS Behav. Author manuscript; available in PMC 2018 October 01.
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It is unclear how, over almost the past twenty years since CART became available, risk
behaviors have changed. It is not known whether these changes are directly related to
CART's effectiveness or whether high risk behaviors have persisted over the long-term or
both. In particular, the need for longitudinal studies to help elucidate the relationship
between cART and risk behaviors in gay men has been identified [15]. The longitudinal,
standardized data collection of the Multicenter AIDS Cohort Study (MACS) allowed us to
assess demographic, behavioral and attitudinal factors and to determine whether cumulative
time on cART was predictive of engaging in high risk sexual behavior among men who have
sex with men in the current era.

Population and Study Design

The MACS is a longitudinal study of HIV infection among gay, bisexual men and other
MSM in the United States. Detailed descriptions of the MACS have been published
elsewhere [16,17], therefore we only describe methods relevant to the present analyses. A
total of 6,972 men were enrolled in three fixed cohorts: 4954 in 1984-5, 668 in 1987-90 and
1,350 in 2001-3. The participants return every six months to the sites, located in Baltimore,
Chicago, Los Angeles and Pittsburgh, for detailed interviews and a physical examination.
An interviewer-administered questionnaire elicits medical history including antiretroviral
therapy and an audio computer-assisted structured interview (ACASI) is used for self-
administered reporting of behaviors. In addition, participants provide blood specimens for
storage in repositories and for concomitant laboratory analyses including HIV RNA
determinations using a Roche Assay (Roche Diagnostics, Indianapolis, Indiana). Positive
ELISAs with confirmatory Western blot tests were used to determine HIV seropositivity.
Beginning in 1999 and every two years (4 study visits) thereafter, participants were also
asked to complete a Men's Attitude Survey (MAS) [12]. The MACS study protocols were
approved by institutional review boards of each of the participating centers and informed
consent was obtained from all the men. Copies of the study questionnaires may be found at
www.aidscohortstudy.org. Human subject approval for this study was received from the
Institutional Review Boards at each study of the four study sites.

The population investigated in this study was composed of the HIV positive MACS
participants reporting multiple partners (defined as at least 2 anal sex partners since the last
visit). The analysis was restricted to HIV positive men who were enrolled prior to the cCART
era (before 1996) and used cART. We used longitudinal data collected in the MACS from
visits 31-56 (April 1999 - March 2012) to assess the impact of CART on risky sexual
behavior and the introduction of the MAS at visit 31 allowed us to consider the impact of
attitudes and beliefs concerning cART and HIV transmission on risky sexual behavior.

Outcome - unprotected anal sex

Our primary outcomes were unprotected receptive and insertive anal intercourse (URAI,
UIAI) among the sampled HIV positive men. The number of anal sexual partners with
whom the participants reported always using a condom was subtracted from the total
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number of partners for each respective activity (receptive or insertive) to obtain the number
of partners with whom the participant engaged in unprotected anal sex.

Potential determinants

Predictors were collected at the 6-month visit prior to the outcome ascertainment. Use of
recreational drugs (marijuana, downers, poppers, ecstasy, uppers, cocaine) and alcohol were
obtained by an ACASI or person-to-person interview. We examined the effect of the change
in the number of drugs reported over the course of a six month period. Herein, the cut point
of 3 drugs was chosen based on the sample distribution, but did not correspond to either the
mean or median. Men who increased their number of drugs between consecutive visits (from
< 3 drugs to = 3 drugs) were categorized as having increased drug use, men who decreased
their number of drugs (from = 3 to < 3 drugs) were categorized as having decreased drug
use, men who reported < 3 drugs at both time points were persistently low users (the
reference group), and those who reported = 3 drugs at both time points were classified as
persistently high users. Type of alcohol use was classified using frequency of drinking and
average number of drinks the participant drank per day since the last visit. Binge drinking
was defined as 5 or more drinks per occasion occurring at least monthly. Moderate to heavy
drinking was at least weekly drinking of 3-4 drinks or drinking 5 or more drinks less than
monthly [18]. The remaining participants who had low to moderate or no drinking
comprised the reference group of alcohol use in this analysis. Indication of depressive
symptoms associated with possible clinical depression was defined as scoring = 16 on the
Center for Epidemiologic Studies Depression (CES-D) scale (with a score of <16 as the
reference) [19].

Date of birth, race, study site, and education were obtained from a self-administered form at
study entry. White race, Los Angeles, and postgraduate education were used as the reference
groups for those variables, respectively. Age at visit was categorized as < 45, 45-55, and =
55 years (the reference group). According to MACS [20] and established guidelines [21] to
define cART use, we used antiretroviral medications reported at each visit to calculate
cumulative cART use-years. HIV RNA was categorized as detectable versus undetectable
(the reference) using results from the Chiron HIV-1 RNA 2.0 assay (Chiron Diagnostics,
Emeryville, CA), standard and ultrasentive Amplicor HIV-1 monitor assays, and COBAS
Tagman v2.0 assay (Roche Molecular Systems, Branchburg, NJ). The assay used to measure
HIV RNA changed during study follow-up so the higher limit of detection, < 40 copies/mL,
was used to define undetectable HIV RNA.

To examine the effect of serosorting, we characterized participants based on whether there
was discordancy between their HIV status and the HIV status of any primary or casual
sexual partners that were reported on the MACS questionnaires. Given that this analysis was
restricted to HIV positive participants, if a participant responded affirmatively to any of the
questions that he had sexual activity with a partner who was also HIV positive since the last
visit, then he was characterized as serosorter. If the HIV positive participant never reported
sexual activity with another HIV positive partner since the last visit, but reported sex with
one or more HIV negative partner(s), then he was characterized as a non-serosorter (the
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reference group). If information on serosorting was missing at some visit, the serosorting
status was defined by using the previous last non-missing record.

Personal Attitudes

The MAS consisted of 20 questions grouped into five topic-related subscales including
reduced HIV concern, perception of HIV as a threat, safe sex fatigue, viral load/transmission
beliefs, and sexual sensation seeking (Table 1). Participants responded on a Likert scale
choosing whether they strongly disagree (score = 1), disagree (score = 2), neither agree nor
disagree (score = 3), agree (score = 4), or strongly agree (score = 5) for each question.
Subscale scores were calculated by taking the average score of all items within the subscale.
Subscale scores were then stratified as follows: 1.0 — 2.5 for disagree, 2.6 — 3.5 for neutral
(the reference group), and 3.6 — 5 for agree.[22]

Statistical analysis

To characterize our study population, descriptive statistics were generated for each
independent variable using the first MACS visit on or after visit 31 with available data
(referred to as the baseline visit). Due to the fact that MAS was performed every 2 years
(i.e., every 4 MACS visit), the personal attitude variables were missing at visits when the
MAS was not administered. For this reason the personal attitude data were carried forward
for the three consecutive visits after the visit with MAS. If MAS data were missing at a visit
when the survey was administered, these data of the three consecutive visits remained
missing. This is standard practice in MACS because of participant burden and because over
the years personal attitudes in the MACS cohort have been found to be relatively stable over
a period as short as two years; this is also true of sexual behavior. For all other variables
collected at each 6 month visit, missing data were not replaced via imputation. Univariate
and multivariate logistic regression models using GEE with working independence to
account for repeated measurements on each subject were used for analysis. These models
predicted a “yes’ response for each of the two outcome variables. PROC GENMOD in SAS
(SAS Institute, Cary, NC, USA) was used for logistic regression modeling. All estimates and
95% confidence intervals were obtained. Statistical significance was defined as a p-value <
0.05.

RESULTS

Of the 417 HIV positive men reporting multiple anal sex partners since the last visit in our
study 66% (n = 277) reported UIAI, while 72% (n = 299) reported URAI over median of 6
(IQR: 3, 11) follow-up visits. Approximately 45% of the HIV positive men, reporting URAI
and/or UIAI were aged 45 to 55 years old at baseline. Around 80% were non-Hispanic
White and nearly half had no college degree. Among these HIV positive men, 29% had
depressive symptoms (CESD score > 16), 59% were low-to-moderate drinkers, and 82%
were persistent infrequent drug users (i.e., < 3 drugs for two consecutive semi-annual visits).
Forty-seven percent of our sample had a detectable viral load and twenty-eight percent were
serosorters at the baseline visit (Table 2). Through 2012, the median cumulative cART-use
time ranging from 0.01 to 15.30 years was 5.30 years (IQR: 2.91, 8.55).
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Associations among HIV positive men engaging in UIAI were similar to those engaging in
URAI (Tables 3 and 4), which is not be surprising since these two groups overlapped
substantially. In multivariable models adjusting for socio-demographic, behavioral,
psychosocial and health status variables, we found that the cumulative time on CART was
associated with an increase in odds of UIAI (adjusted odds ratio (AOR) for five-year
increase of CART =1.33, 95% ClI: 1.02, 1.74), and URAI (AOR for 5-year increase = 1.47,
95% CI: 1.13, 1.91). High levels of drug usage over time (persistent = 3 drugs at consecutive
visits) was also associated with an increased odds of UIAI (AOR = 1.70, 95% CI: 1.04, 2.79)
and URAI (AOR =1.93, 95% ClI: 1.17, 3.18). Compared to a non-serosorter, being a
serosorter was statistically significantly associated with an increased odds of UIAI (AOR =
6.11, 95% ClI: 4.50, 8.31) and URAI (AOR = 6.80, 95% CI: 4.88, 9.47).

Regarding attitudinal measures, we found strong associations between attitudes about sex
and URAI and UIAI in models adjusted for sociodemographic, behavioral, psychosocial and
health status variables (Tables 3 and 4). Men who did not have a reduced concern about HIV
had a statistically significantly lower odds of engaging in UIAI (AOR =0.37, 95% CI: 0.21,
0.64) and engaging in URAI (AOR =0.57, 95% ClI: 0.34, 0.97). Likewise, there was an
increased odds of both UIAI and URAI (AOR = 2.32, 95% ClI: 1.49, 3.61; AOR = 1.94, 95%
Cl: 1.25, 3.01, respectively) associated with increased safe sex fatigue. Sexual sensation
seeking was also positively associated with both UIAI (AOR = 1.76, 95% ClI: 1.23, 2.53)
and URAI (AOR = 1.56, 95% CI: 1.07, 2.27).

DISCUSSION

This is the first study with longitudinal follow-up since the CART to document sexual risk
behaviors among MSM. Importantly, we found that cumulative time on cART during the
period between 1999 and 2012 was associated with an increase in risky sexual behavior
among a large cohort of sexually active gay/bisexual HIV positive men (66% reporting UIAI
and 72% reporting in URAI sometime over the follow-up). Our results further indicated that
attitudes, such as MSMs’ reduced HIV concern since the availability of cART, MSMs’
endorsement of safe sex fatigue, and their pursuit of sexual sensation were important
behavioral factors associated with both insertive and receptive anal intercourse among older
HIV positive MSM. Other studies in the MACS, conducted earlier in the CART era (ten or
more years ago), using the same measures from one and two points in time, found that HIV
positive men who were less concerned about HIV disease consequences, and who
experienced “safe sex burn-out” had high risk sexual behavior, but showed inconsistent
results regarding sensation seeking [12,22].

Cumulative time on cART

MSMs’ lower levels of concern associated with anti-retroviral treatment and increased
sexual risk taking may explain the increase in high risk sexual behaviors associated with
cumulative time on cART observed in our study [23,24]. Interestingly, our findings of
increased risky sexual behavior associated with time on cART differ from the results of a
meta-analytic review of 21 studies conducted between 1996 and 2003, that did not show an
overall difference in sexual risk behaviors comparing HIV positive patients on cCART to

AIDS Behav. Author manuscript; available in PMC 2018 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Surkan et al.

Page 7

those who were not [25]. The higher prevalence we found is likely due to the standardized
semi-annual assessment of sexual risk over a relatively long time period. Many studies in
both HIV negative and HIV positive individuals that have examined attitudes about the
effect of CART in reducing the risk and severity of HIV have shown their associations with
risky behavior [23,24,26], consistent with our findings. Lower perceived need since CART
has been associated with seroconversion among MSM [27]. In a survey of gay festival
attendees, perceived risk of HIV infection was associated with HIV status of a partner, CART
use, and viral load [28]. Another study, among HIV positive gay couples found higher HIV
optimism, a component of which was faith in treatment to reduce HIV transmission, was
associated with greater risk for unprotected anal intercourse [29]. In contrast, a study of
African-American MSM showed no association between perceived threat of HIV because of
CART and risky sexual behaviors [30].

Safe-sex fatigue and sexual sensation seeking

By using longitudinal data, our study extends the previous work conducted in the MACS
[12,22] as well expands the extant literature regarding men's attitudes towards safe sex
fatigue and sexual sensation seeking and serosorting. Similar to our results, a study
conducted among 222 HIV positive MSM in an STD clinic in Amsterdam showed a
relationship between safer sex fatigue and prevalence of rectal gonorrhea, which was
mediated by unprotected anal intercourse with casual partners [31]. This relation between
safe-sex fatigue and unprotected anal intercourse, however, was not observed a smaller
cross-sectional study including 105 MSM recruited from gay bars in San Francisco.
However, CART optimism was positively associated with higher prevention fatigue [32].
Boily et al. has suggested that, although safe sex fatigue has been postulated as one of the
main explanations for increases in high risk behaviors among MSM, the initial risk declines
observed in the early years of the HIV/AIDS epidemic and subsequent increase in risk
behaviors might instead be attributable to reduced availability of high risk-taking individuals
followed by their increased availability, paralleling the pattern of changing AIDS morbidity
and mortality prior to and after cCART [33]. The fact that we observed a sustained
relationship between safe-sex fatigue and sexual risk behaviors well into the CART era
suggests that safe-sex fatigue may still be an important risk factor.

In terms of sexual sensation seeking and sexual risk behaviors, our results confirm findings
from several other studies in varied settings including MSM recruited through the internet,
clinics, or gay-related venues in the Netherlands and several US cities [34-37]. One of these
studies found higher sexual self-control diminished the relationship between sensation
seeking and unprotected anal intercourse [34]. Other research has highlighted that sensation
seeking is more common among MSM in non-exclusive relationships [36]. In qualitative
work with MSM regarding factors associated with barebacking, participants described
condomless sex as being emotionally satisfying and increasing physical sensation [38].
Pleasure/emotion was also identified as one of two underlying factors in the development of
a scale to measure motivations for barebacking [39]. Finally, in a sample of US Latino men,
significantly greater pleasure loss has been associated with condom use in the insertive
versus receptive position [40], whereas in our study sexual sensation seeking was a
significant predictor of both unprotected insertive and receptive anal intercourse.
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HIV serosorting

We found that serosorting HIV-positive men were approximately six times more likely to
have unprotected insertive or receptive intercourse. This is double that of estimates from a
nationally online survey that found approximately three-fold risk of UAI among serosorting
HIV positive men, when intention was not taken into account, and only an approximately
two-fold risk associated with intentional serosorting [41]. Given that men with high HIV
prevention altruism have been less likely to engage in anal intercourse, one motivation of
serosorting for HIV positive men may be to continue to be sexually active without risk
infecting others[42]. Data suggest that for HIV positive men, serosorting may be fairly
effective at reducing HIV transmission [43,44]. As a result, men in sero-concordant
relationships are prone to consider that condom use is less necessary [45], which may then
put them at risk for other STls [46].

Depressive symptoms, disease severity, and substance use

We did not observe a relationship between depressive symptoms and unprotected anal
intercourse in this study. Survivor guilt (possibly related to post-traumatic stress disorder)
[47,48] among MSM in the early days of the AIDS era manifested frequently in
dysfunctional behaviors such as unprotected anal sex, substance abuse, difficulty planning
for the future, and resistance to intimate relationships [49]. With successful treatment, most
HIV-positive individuals are living well with what is considered now a chronic disease;
therefore the psychological effects and the extent to which these experiences affect
depressive symptoms have likely diminished.

Given the public health impact of cART in the population, i.e., lower HIV-related morbidity
and mortality with concurrent improvement of attitudes about HIV being a “controllable”
disease, our data indicated that engaging in risky sexual behavior was not due to the direct
effect of CART on HIV disease within the individual. cCART users were likely to engage in
risky behavior regardless of their HIV RNA levels.

Similar to other research [50-55], we observed that risky sexual behavior was highly
positively associated with recreational drug use, which may reflect risk taking in general as
well as sexual dis-inhibition associated with substance use [56,57]. However, condomless
anal intercourse among MSM seems to vary by the type of drug and the frequency of use
[58]. It has been suggested that frequent alcohol and drug use are common in urban gay
male culture [59]. Contrary to the several studies that have found alcohol use at least once a
week [55] or excess alcohol consumption [54,60] related to unsafe sexual practices in MSM,
we found no association in our study. Our results, however, are closer to those of a meta-
analysis not specific to MSM that found drinking alcohol was unrelated to condom use [61]
and Peruvian study of MSM finding a non-significant association between problem drinking
and receptive or insertive anal intercourse in the last 6 months [62].

A major strength of this study was the use of extended longitudinal follow-up data in which
we were able to examine cumulative time on cART for over a decade in among a large, well-
characterized cohort of middle- to older- aged MSM. HIV-positive older adults frequently
engage in high-risk sexual behaviors [63-65], yet most of the risk management strategies

AIDS Behav. Author manuscript; available in PMC 2018 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Surkan et al.

Page 9

have been studied among younger MSM [66-69]. All the behavioral data used in these
analyses were obtained by using ACASI or person-to-person interviews across the cohort.
One limitation was that the attitudinal variables in our study were only assessed every two
years rather than on every study visit, though attitudinal variables changed usually around
20% to 35% across the two year follow-up period. Nonetheless, we were still able to use
imputed data from these variables during the follow-up period. Because the analysis was
restricted to men who were enrolled prior to the cART era (in or before 1996), our
participant pool is not representative of the population overall, but rather an older group of
MSM. A strength of our serosorting variable was that we were able to factor in multiple
sexual partnerships over time, while a drawback of our measure was our inability to take into
account the intentionality of serosorting behavior. Whereas generalizability of this study is
probably limited to men who are similar to those in this study, the results may not be
representative of other MSM in the US.

A recent causal framework outlines a pathway from the belief that CART can lead to reduced
concern about susceptibility to HIV/AIDS [70] and ultimately to an increase in sexual risk
behaviors. The model also posits a direct pathway between the belief that cCART mitigates
HIV/AIDS and a reduced concern for HIV/AIDS.[70] This model is useful for
understanding possible pathways through which the attitudes assessed in the present study
population may be operating to increase sexual risk behaviors among MSM.

Additionally, fatigue associated with long-term behavior change, and other factors such as
sexual sensation seeking and reduced concern for HIV/AIDS remain salient attitudes
associated with risky sexual behaviors. Assessment of these factors to promote behavior
change should be addressed by providers providing care of MSM who have been on CART
for long duration. Ultimately in the era of treatment as prevention optimization of sustained
adherence to cART by clinical among these MSM is paramount.
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Table 1

Attitudinal variables and answer categories

Reduced HIV concern (5 items):

« | am somewhat more willing to take a chance of getting infected or infecting someone else now that combination drug treatments are
available.

« Because of combination drug treatments for HIV, | am less concerned about becoming HIV+ or infecting someone.
| am a lot less worried about sexual slipping now that treatments may be given after unprotected sex.
« The availability of combination drug treatments for HIV makes me less worried about having unprotected sex.
| am less concerned about having unprotected anal sex now that combination drug treatments are available.
Perception of HIV asathreat (2 items):
« HIV is no longer the threat it used to be.
« HIV is now a controllable disease like diabetes.
Safe sex fatigue (3 items):
« | feel tired of always having to monitor my sexual behavior.
« | find it difficult to maintain my commitment to safer sex.
« It takes a lot of effort to keep my sexual behavior safe.
Viral load/Transmission beliefs (3 items):

« It would be more difficult for an HI\VV+ person to infect a partner through unsafe sex if the HIV+ person was taking combination drug
treatments.

« By taking combination drug treatments, an HIV+ person decreases the chances that he/she will infect a partner with HIV.
* An HIV+ person whose level of virus in the blood is undetectable is unlikely to transmit HIV to a sex partner.
Sexual sensation seeking (3 items):
« | like wild “uninhibited” sexual encounters.
« | like new and exciting sexual experience and sensations.

« | am interested in trying out new sexual experiences.
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Baseline Characteristics of MACS Seropositive Men Reporting Unprotected Intercourse with Multiple

Partners”
HIV+ ever Unprotected I nsertive Anal HIV+ ever Unprotected Receptive Anal  Total HIV+, n (%)
Intercourse (UIAL), n (%) Intercourse (URAI), n (%) N =417
N =277 N =299
Age category
> 55 years 34 (12) 33 (11) 54 (13)
45 - 55 years 117 (42) 129 (43) 188 (45)
< 45 years 126 (46) 137 (46) 175 (42)
Race
White, non-Hispanic 220 (80) 243 (81) 332 (80)
Black, non-Hispanic 34 (12) 37 (13) 52 (12)
Hispanic/Other 23 (8) 19 (6) 33(8)
Baseline education level
Post-graduate 78 (28) 86 (29) 128 (31)
No college degree 119 (43) 126 (42) 171 (41)
College 80 (29) 87 (29) 118 (28)
Center
Los Angeles 101 (37) 109 (37) 143 (34)
Pittsburgh 45 (16) 51 (17) 71(17)
Chicago 72 (26) 87 (29) 111 (27)
Baltimore 59 (21) 52 (17) 92 (22)
Depressive Symptom Score
<16 206 (74) 217 (73) 298 (71)
>16 71 (26) 82 (27) 119 (29)
Alcohol Use
None 50 (18) 58 (20) 80 (19)
Low-Moderate 168 (61) 174 (58) 247 (59)
Moderate-Heavy 45 (16) 51 (17) 69 (17)
Binge 14 (5) 16 (5) 21 (5)
Longitudinal drug use
Persistent < 3 drugs - 217(78) 233 (78) 342(82)
Decrease to < 3 drugs 16 (6) 18 (6) 22 (5)
Increase to = 3 drugs 20 (7) 22(7) 22 (5)
Persistent = 3 drugs 24 (9) 26 (9) 31(8)
Detectable HIV RNA
No 133 (48) 148 (49) 198 (47)
Yes 144 (52) 151 (51) 219 (53)
Serosorting status
Non-serosorter 184 (66) 198 (66) 299 (72)
Serosorter 93 (34) 101 (34) 118 (28)
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*
Baseline defined as the first MACS visit on or after visit 31 with available data (Men's Attitude Survey was introduced at visit 31)

Ak
Participants in this category reported using fewer than 3 drugs at consecutive visits.
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Table 3

Odds ratios and 95% confidence intervals for unprotected anal insertive intercourse among HIV seropositive
men reporting multiple partners (after introduction of the Men's Attitude Survey; visits 31-56; 2482
participant-visits from 371 unique participants)

Univariate models Multivariate model

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Characteristic Oddsratios (95% Cl) p-value Oddsratios(95% CI) p-value
Cumulative cART years (for a 5-year increase) 1.57 (1.26, 1.96) <0.0001 1.33(1.02, 1.74) 0.04
Longitudinal drug use

Persistent < 3 drugs 1.0 1.0

Decrease to < 3 drugs 1.12(0.71, 1.78) 0.62 0.80 (0.47, 1.35) 0.40

Increase to = 3 drugs 1.55 (0.96, 2.49) 0.07 1.41 (0.84, 2.36) 0.19

Persistent > 3 drugs 2.85 (1.60, 5.09) 0.0004 1.70 (1.04, 2.79) 0.03
Drinking Status

None 1.0 1.0

Low-Moderate 1.63 (1.11, 2.38) 0.01 1.19 (0.76, 1.83) 0.42

Moderate-Heavy 1.30 (0.80, 2.11) 0.30 1.09 (0.64, 1.86) 0.76

Binge 0.90 (0.46, 1.78) 0.76 0.89 (0.41, 1.91) 0.76
Depressive Symptom Score

<16 1.0 1.0

=16 1.09 (0.79, 1.51) 0.59 0.93 (0.67, 1.29) 0.66
Age

> 55 years 1.0 1.0

45 - 55 years 0.74 (0.50, 1.09) 0.13 0.87 (0.58, 1.30) 0.48

< 45 years 0.72 (0.45, 1.17) 0.19 0.81 (0.45, 1.45) 0.48
Race

White, non-Hispanic 1.0 1.0

Black, non-Hispanic 0.79 (0.46, 1.35) 0.38 1.06 (0.58, 1.95) 0.84

Hispanic 0.49 (0.24, 0.99) 0.049 0.69 (0.35, 1.36) 0.28
Baseline education

Post-graduate 1.0 1.0

No college degree 1.19(0.74, 1.92) 0.48 1.48 (0.89, 2.46) 0.13

College 0.96 (0.58, 1.59) 0.87 1.09 (0.66, 1.83) 0.73
Detectable HIV RNA

No 1.0 1.0

Yes 1.30 (0.96, 1.76) 0.10 1.07 (0.79, 1.45) 0.64
Center

Los Angeles 1.0 1.0

Pittsburgh 0.55 (0.33, 0.90) 0.018 0.48 (0.28, 0.82) 0.007

Chicago 0.91 (0.55, 1.50) 0.72 0.83 (0.49, 1.40) 0.48

Baltimore 0.66 (0.39, 1.11) 0.12 0.60 (0.36, 0.99) 0.048

Reduced HIV concern

Neutral

1.0

1.0
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Univariate models Multivariate model

Characteristic Oddsratios(95% CI) p-value Oddsratios(95% Cl) p-value

Agree 2.27 (0.82, 6.23) 0.11 1.87 (0.54, 6.49) 0.32

Disagree 0.20 (0.12,0.32) <0.0001 0.37 (021, 0.64) 0.0004
Perception of HIV asathreat

Neutral 1.0 1.0

Agree 1.09 (0.66, 1.80) 0.74 1.26 (0.68, 2.33) 0.47

Disagree 0.73 (0.51, 1.04) 0.08 0.97 (0.69, 1.36) 0.87
Safe sex fatigue

Neutral 1.0 1.0

Agree 2.85(1.92, 4.22) <0.0001 2.32 (149, 3.61) 0.0002

Disagree 0.50 (0.36, 0.71) <0.0001 0.66 (0.46, 0.96) 0.03
Viral load / transmission beliefs

Neutral 1.0 1.0

Agree 1.52 (0.94, 2.45) 0.09 0.80 (0.46, 1.37) 0.41

Disagree 0.67 (0.48, 0.95) 0.024 0.74 (0.51, 1.07) 0.11
Sexual sensation seeking

Neutral 1.0 1.0

Agree 2.52(1.80, 3.52) <0.0001 1.76 (1.23, 2.53) 0.002

Disagree 0.68 (0.46, 0.99) 0.049 0.92 (0.60, 1.41) 0.70
Serosorting status

Non-serosorter 1.0 1.0

Serosorter 5.76 (4.29, 7.75) <0.0001 6.11 (4.50, 8.31) <0.0001

*All variables listed in the table were controlled for in the multivariate model.
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Table 4

Odds ratios and 95% confidence intervals for unprotected anal receptive intercourse among HIV seropositive
men reporting multiple partners (after introduction of MAS; visits 31 — 56; 2679 participant-visits from 385
unique participants)

- .
Univariate models Multivariate model

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Characteristic Oddsratios (95% Cl) p-value Oddsratios(95% Cl) p-value
Cumulative cART years (for a 5-year increase) 1.52 (1.21, 1.90) 0.0003 1.47 (1.13,1.91) 0.004
Longitudinal drug use

Persistent < 3 drugs 1.0 1.0

Decrease to < 3 drugs 0.89 (0.57, 1.38) 0.60 0.64 (0.40, 1.02) 0.06

Increase to = 3 drugs 1.67 (1.07, 2.61) 0.02 1.59 (0.92, 2.74) 0.10

Persistent > 3 drugs 3.58 (2.11, 6.09) <0.0001 1.93 (1.17, 3.18) 0.01
Drinking Status

None 1.0 1.0

Low-Moderate 1.69 (1.11, 2.57) 0.01 1.25(0.82, 1.89) 0.30

Moderate-Heavy 1.55 (0.94, 2.56) 0.08 1.19 (0.69, 2.04) 0.52

Binge 1.43 (0.66, 3.08) 0.37 1.45 (0.68, 3.07) 0.33
Depressive Symptom Score

<16 1.0 1.0

>16 0.93 (0.67, 1.29) 0.65 0.76 (0.54, 1.06) 0.11
Age

> 55 years 1.0 1.0

45 - 55 years 0.83 (0.57, 1.19) 0.30 1.04 (0.69, 1.56) 0.86

< 45 years 0.77 (0.48, 1.22) 0.26 1.10 (0.62, 1.95) 0.74
Race

White, non-Hispanic 1.0 1.0

Black, non-Hispanic 0.59 (0.34, 1.06) 0.08 0.68 (0.37, 1.25) 0.21

Hispanic 0.42 (0.21, 0.83) 0.01 0.62 (0.31, 1.21) 0.16
Baseline education

Post-graduate 1.0 1.0

No college degree 1.14 (0.70, 1.85) 0.59 1.35(0.80, 2.30) 0.26

College 1.15 (0.71, 1.88) 0.57 1.51 (0.91, 2.52) 0.11
Detectable HIV RNA

No 1.0 1.0

Yes 1.44 (1.06, 1.97) 0.02 1.11 (0.82, 1.51) 0.51
Center

Los Angeles 1.0 1.0

Pittsburgh 0.62 (0.37, 1.03) 0.07 0.61 (0.36, 1.03) 0.06

Chicago 0.82 (0.49, 1.36) 0.44 0.87 (0.50, 1.51) 0.63

Baltimore 0.65 (0.36, 1.17) 0.15 0.68 (0.38, 1.21) 0.19

Reduced HIV concern

Neutral

1.0

1.0
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Univariate models Multivariate model*

Characteristic Oddsratios(95% CI) p-value Oddsratios(95% Cl) p-value

Agree 1.06 (0.48, 2.35) 0.88 0.83 (0.33, 2.06) 0.68

Disagree 0.24 (0.15, 0.39) <0.0001 0.57 (0.34, 0.97) 0.04
Perception of HIV asathreat

Neutral 1.0 1.0

Agree 1.03 (0.62, 1.70) 0.91 1.05(0.62, 1.77) 0.86

Disagree 0.78 (0.53, 1.15) 0.21 1.04 (0.69, 1.57) 0.85
Safe sex fatigue

Neutral 1.0 1.0

Agree 2.37 (1.58, 3.55) <0.0001 1.94 (1.25, 3.01) 0.003

Disagree 0.43 (0.31, 0.60) <0.0001 0.52 (0.37, 0.72) <0.0001
Viral load / transmission beliefs

Neutral 1.0 1.0

Agree 1.33 (0.87, 2.03) 0.19 0.98 (0.59, 1.66) 0.95

Disagree 0.53(0.38,0.74) 0.0002 0.69 (0.48, 1.07) 0.054
Sexual sensation seeking

Neutral 1.0 1.0

Agree 2.23 (1.57, 3.16) <0.0001 1.56 (1.07, 2.27) 0.02

Disagree 0.72 (0.49, 1.07) 0.11 1.01 (0.68, 1.49) 0.97
Serosorting status

Non-serosorter 1.0 1.0

Serosorter 6.62 (4.86, 9.01) <0.0001 6.80 (4.88, 9.47) <0.0001

*
All variables listed in the table were controlled for in the multivariate model. 1
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