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Abstract

Background—Despite evidence supporting pre-exposure prophylaxis (PrEP) efficacy, there are
concerns regarding the feasibility of widespread PrEP implementation among men who have sex
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with men (MSM). To inform the development of targeted PrEP delivery guidelines, we
characterized sexual risk trajectories among HIV-negative MSM.

Methods—At semiannual visits from 2003-2011, HIV-negative MSM (N=419) participating in
the Multicenter AIDS Cohort Study provided data on sexual risk behaviors since their last visit.
Based on reported behaviors, participants were assigned a sexual risk behavior (SRB) score at
each visit as follows: (0) no insertive or receptive anal intercourse (IAI/RALI), (1) no unprotected
IAI/RAI (UIAIJURAI), (2) only UIAI, (3) URAI with 1 HIV-negative partner, (4) condom-
serosorting, (5) condom-seropositioning, and (6) no seroadaptive behaviors. Group-based
trajectory modeling was used to examine SRB scores (<4 vs. 24) and identify groups with distinct
sexual risk trajectories.

Results—Three sexual risk trajectory groups were identified: low risk (N=264; 63.0%),
moderate risk (N=96; 22.9%; mean duration of consecutive high risk intervals~1 year), and high
risk (N=59; 14.1%; mean duration of consecutive high risk intervals~2 years). Compared to low
risk group membership, high risk group membership was associated with younger age (in years)
(adjusted odds ratio [AOR]=0.92, 95% confidence interval [CI]: 0.88-0.96), being White
(AOR=3.67, 95% CI: 1.48-9.11), earning an income =$20,000 (AOR=4.98, 95% CI: 2.13-11.64),
distress/depression symptoms (CESD=16) (AOR=2.36, 95% CI: 1.14-4.92), and substance use
(AOR=2.00, 95% CI: 1.01-3.97).

Conclusion—Screening for the socio-demographic and behavioral factors described above may

facilitate targeted PrEP delivery during high risk periods among MSM.

Keywords
sexual risk behavior; MSM; pre-exposure prophylaxis; trajectory analysis

Introduction

Daily oral pre-exposure prophylaxis (PrEP), a biomedical intervention for HIV prevention,
reduces the risk of HIV acquisition between 44 and 75% depending on the population.1—*
Although demonstration projects assessing the acceptability and feasibility of PrEP use are
underway,® potential barriers to widespread PrEP implementation have been identified and
include: adherence, acceptability, behavioral disinhibition, cost, the lack of existing
infrastructure for monitoring side effects, and viral resistance among PrEP users who
become HIV infected.6=2 Thus, many argue PrEP should only be delivered to high risk
populations within comprehensive HIV prevention programs that consist of behavioral,
biomedical, and structural interventions.10-11

Given the robust data suggesting PrEP’s efficacy among men who have sex with men
(MSM)? and the high rates of HIV infection within segments of this population,12-13 MSM
will likely be a group prioritized for PrEP delivery in the United States (US). Interim
recommendations from the Centers for Disease Control and Prevention (CDC) state that
PrEP should be offered to MSM “at substantial, ongoing, high risk for acquiring HIV
infection.”* However, little is known about the duration of risk among MSM. Thus, how
MSM at ongoing high risk should be identified for PrEP use and how long they will need to
take PrEP remain unclear.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2015 April 15.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Pines et al.

Methods

Page 3

Although several repeated cross-sectional studies have examined population trends in sexual
risk behaviors among MSM over time, 217 to our knowledge, previous studies have not
specifically investigated patterns of sexual risk behavior within individual HI\V-negative
MSM over sustained periods of time. One study conducted among older, HIV-positive and
HIV-negative MSM identified sexual risk trajectories based on the number of sexual
partners reported over time.1® However, the measure of risk used in that study did not
consider sexual practices associated with the greatest risk of HIV acquisition, such as
unprotected receptive anal intercourse (URAI),19-21 or the HIV status of reported partners.
Thus, to better classify and understand longitudinal patterns of risk among MSM, a
comprehensive measure of risk that accounts for multiple factors affecting the risk of HIV
infection should be employed.

To inform the development of more targeted PrEP delivery guidelines for MSM, we created
a comprehensive sexual risk behavior score and used data from the Multicenter AIDS
Cohort Study (MACS) to characterize distinct sexual risk trajectories among HIV-negative
MSM and identify socio-demographic and behavioral factors associated with longitudinal
patterns of risk.

The MACS is an ongoing prospective study of the natural and treated histories of HIV
infection among MSM living in Baltimore, MD; Chicago, IL; Los Angeles, CA; and
Pittsburgh, PA. Men were enrolled in the MACS at three time points between 1984 and
1985 (1,814 HIV-positive and 3,140 HIV-negative), 1987 and 1990 (382 HIV-positive and
286 HIV-negative), and 2001 and 2003 (688 HIV-positive and 662 HIV-negative). MACS
participants complete study visits every six months during which they are tested for HIV (if
HIV-negative), provide a blood sample for storage in a repository for future research,
undergo a physical exam, and complete study questionnaires, which collect demographic,
psychosocial, behavioral, medical history, and health services data. Audio computer-assisted
self-interviewing (ACASI) is used at most MACS sites to collect data on sensitive
information, such as sexual behaviors and substance use. More detailed descriptions of the
methods used to conduct the MACS have been described elsewhere.22-23 Study protocols
were approved by institutional review boards at each of the study sites and all participants
provided informed consent.

Sample Selection

We used the following criteria to select HIV-negative participants for inclusion in our
sample: (1) enrolled in the MACS between 2001 and 2003, (2) completed visit 40 (between
10/1/2003 and 3/31/2004) or visit 41 (between 4/1/2004 and 9/30/2004) as an HIV-negative
participant, and (3) completed =1 additional visit by visit 55 (between 4/1/2011 and
9/30/2011). Because HIV infection rates in the US are highest among young (<30 years),
racial/ethnic minority MSM,13 we restricted our sample to participants enrolled during the
third recruitment wave (2001-2003) as they are younger and more racially/ethnically diverse
than participants enrolled at earlier time points. We selected visit 40 as the “index visit”
because MACS questionnaires did not begin collecting the HIV status of participants’
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insertive anal intercourse (1Al) or receptive anal intercourse (RAI) partners with whom they
did not use condoms during IAI/RAI until visit 40. Restricting to this time period (2003-
2011) also allowed for an examination of risk within a contemporary population of MSM
during the highly active antiretroviral therapy (HAART) era. Participants were followed
from their index visit (visit 40/41) to their last study visit, death, or the end of the follow-up
period (visit 55), whichever came first. Those who seroconverted over the course of follow-
up were censored after their first HIV-positive visit.

Of the 662 HIV-negative MACS participants enrolled between 2001 and 2003, 450 were
active members of the cohort at the index visit. Although there was no statistically
significant difference in the number of male sexual partners reported, MACS participants
who were inactive (i.e., lost to follow-up or deceased) at the index visit were slightly
younger, less likely to be White, less educated, and earned a lower income than active
members of the cohort. Of active participants at the index visit, 430 completed =1 additional
visit during the study period. However, only 419 of those participants provided covariate
data at the index visit and thus were eligible for inclusion in our sample.

Outcome of Interest: Sexual Risk Behavior

We created a comprehensive sexual risk behavior (SRB) score based on findings from a
pooled analysis conducted by Vallabhaneni et al., which examined the association between
the practice of seroadaptive behaviors and HIV acquisition among MSM.24 Based on their
reported behaviors at semiannual study visits, Vallabhaneni et al. sequentially assigned
participants to one of six risk categories at each visit and found that compared to engaging in
no unprotected anal intercourse (UAI), condom serosorting (UAI with HIV-negative
partners only), condom seropositioning (URAI with HIV-negative partners only), and
engaging in high risk sex or no seroadaptive behaviors (URAI with HIVV-positive/HIV status
unknown partners) were positively associated with HIV acquisition, while engaging in UAI
with a single HIV-negative partner was negatively associated with HIV acquisition and only
engaging in unprotected insertive anal intercourse (UIAI) was not associated with HIV
acquisition.24

At each MACS study visit, participants reported the number of IAI/RAI partners they had
since their last visit, the number of partners with whom they used condoms every time
during IAI/RAI, and the HIV status of partners with whom they did not use condoms every
time during IAI/RAI. We assigned participants SRB scores (0 to 6) at each visit based on
their reported behaviors during the 6-month interval since their last visit as described in
Table 1. Although we based our SRB score on the risk categories defined by Vallabhaneni et
al., there are a few slight differences between their risk categories and the levels of our
score. First, to highlight differences between those who did and did not practice anal
intercourse (Al), our SRB score contains a separate level for those who did not engage in
any Al since their last visit (SRB score=0) and those who engaged in Al, but always used
condoms (SRB score=1). Second, because URAI is associated with a greater risk of HIV
infection than UIAI,19-21 we assigned participants to our single HIV-negative partner
category (SRB score=3) if they engaged in any URAI with a single HIV-negative partner.
Those who engaged in UIAI only with a single HIV-negative partner were assigned to our
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only UIAI category (SRB score=2). Because the risk of HIV acquisition did not increase
linearly across the risk categories defined by Vallabhaneni et al.24 it would be inappropriate
to examine SRB scores as a continuous outcome. Thus, we assigned 6-month intervals with
an SRB score>4 (i.e., behaviors associated with an elevated risk of HIV acquisition) a value
of 1 and 6-month intervals with an SRB score<4 (i.e., behaviors not associated with an
elevated risk of HIV acquisition) a value of 0 and used this binary variable as the outcome in
our analysis.

Covariates of Interest

We examined the following characteristics measured at the index visit in our analysis: age,
race/ethnicity (White vs. non-White), education (<college education vs. >college education),
annual income (<$20,000 vs. 2$20,000), distress or depression (Center for Epidemiologic
Studies Depression Scale [CESD] score 216),2° and reported substance use
(methamphetamine, poppers, crack, or other cocaine) since the last study visit. Missing
values for education (N=10) and income (N=17) at the index visit were imputed with values
provided at the subsequent visit.

Statistical Methods

To identify sub-groups of participants that follow different sexual risk trajectories, we
modeled SRB scores (<4 vs. =4) over time using Nagin’s group-based trajectory
modeling.2% Group-based trajectory models are semi-parametric, finite mixture models fit
using maximum likelihood estimation.28 In contrast to traditional growth curve modeling,
which identifies a single mean trajectory for an entire population, group-based trajectory
modeling identifies clusters or sub-groups of individuals within populations that follow
distinct trajectories over time.26

To determine the number of trajectory groups present within our sample, we fit a series of
group-based trajectory models with 2 to 5 groups. In selecting the appropriate number of
trajectory groups, we considered the following criteria: (1) the Bayesian Information
Criterion (BIC), (2) average posterior probabilities of group membership, as a measure of
classification quality, (3) group size, and (4) the usefulness of the number of groups in terms
of the similarities/differences in their trajectory shapes.26-2” Once the number of groups was
decided upon, we varied the shape of the trajectory curves (i.e., zero-order, linear, quadratic,
and cubic) and selected the trajectory model with the highest BIC value. Next, we added the
covariates of interest to the trajectory model. This allowed for joint estimation of (1) the
parameters that describe the shape of trajectory group curves and (2) adjusted odds ratios
(AOR) for the relationship between the covariates of interest and trajectory group
membership. An advantage of employing this joint estimation process is that it yields
standard errors that account for the uncertainty of group assignments.26 To account for
potential differences in risk across study sites, our final model included site in addition to
the covariates of interest, which were selected based on a priori knowledge of their
association with sexual risk behaviors or HIV seroconversion among MSM. Group-based
trajectory modeling was conducted using Proc Traj28 in SAS 9.2 (SAS Institute, Inc.; Cary,
NC).
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To describe the frequency and duration of risk for each trajectory group, we calculated the
mean length of consecutive high risk intervals, where intervals were defined as the time
between study visits (~6 months) and high risk intervals were defined as intervals with an
SRB score=4. Intervals with no data due to missed visits were assumed to be no or low risk
intervals (i.e., SRB score<4) so as not to overestimate the duration of risk.

A total of 419 participants, providing data at 4,834 visits (72.1% of all possible visits during
the study period), were included in this study and the mean number of visits was 11.5
(SD=4.3; median=13.0; IQR=8.0-15.0). At the index visit, study participants were racially/
ethnically diverse (38.4% White; 42.2% Black; 15.0% Hispanic) and had a mean age of 38.3
years (SD=9.8); ~20% were under 30 years of age (Table 2). Since their last study visit,
42.5% of participants reported having RAI, of which 25.8% reported having URAI with =1
serodiscordant (HIV-positive/HIV status unknown) partner. The proportion of participants
with an SRB score =4 remained below 20% over time, while the proportion of participants
who did not have 1Al or RAI since their last study visit rose from 43 to 56% (see Figure,
Supplemental Digital Content 1, which displays SRB scores over time).

Our final model identified three sexual risk trajectory groups, which we labeled low (N=264,
63.0%), moderate (N=96, 22.9%), and high risk (N=59, 14.1%). The average posterior
probabilities of group membership for each group ranged from 0.88 to 0.95, which indicates
good classification quality of our model.26 No IAl or RAI was most commonly reported by
members of the low risk group over time, while engaging in no seroadaptive behaviors was
most frequently reported by members of the high risk group (see Figure, Supplemental
Digital Content 2, which displays SRB scores over time by group). Over the course of
follow-up, 3.0% (8/264), 10.4% (10/96), 32.2% (19/59) of participants seroconverted from
the low, moderate, and high risk groups, respectively.

While the mean number of 6-month intervals did not differ across the trajectory groups (low
risk=11.6, SD=4.4; moderate risk=11.8, SD=3.7; high risk=10.9, SD=4.8; p-value=0.55), the
frequency of high risk 6-month intervals and the length of consecutive high risk 6-month
intervals were greater for the high risk group relative to both the moderate and low risk
groups (Figure 1). No consecutive high risk 6-month intervals were observed among
participants in the low risk group; however, 47.9% of participants in the moderate risk group
and 93.2% of participants in the high risk group had consecutive high risk 6-month intervals
(data not shown). Among participants with consecutive high risk 6-month intervals, the
mean length was 2.4 intervals (~1 years; SD=0.7) and 3.7 intervals (~2 years; SD=2.7) for
the moderate and high risk groups, respectively.

To model the probability of engaging in high risk behaviors (SRB score=4) over time we
selected zero-order trajectories for the low and high risk groups and a linear trajectory for
the moderate risk group (Figure 2). The predicted probability of engaging in high risk
behaviors over time for the low risk group was approximately 0.009 (95% confidence
interval [C1]: 0.004-0.014), while it started at 0.29 (95% CI: 0.22-0.36) and declined to 0.17
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(95% CI: 0.12-0.23) for the moderate risk group and remained constant at 0.71 (95% ClI:
0.66-0.76) for the high risk group.

Several covariates of interest were associated with sexual risk trajectory group membership
(Table 3). Compared to low risk group membership, moderate and high risk group
membership were associated with younger age, being White, and earning an annual income
>$20,000 at the index visit. However, compared to membership in the low risk group,
reporting symptoms of distress or depression (AOR=2.36, 95% CI: 1.14-4.92) and reporting
substance use (AOR=2.00, 95% CI: 1.01-3.97) at the index visit were only associated with
membership in the high risk group.

Discussion

Our analysis of longitudinal data from the MACS demonstrates that HIV-negative MSM
exhibit relatively stable yet distinct patterns of sexual risk behavior over time. More than
half of our sample rarely engaged in high risk behaviors (low risk group: 63.0%) over the
eight year study period. However, 22.9% of participants (moderate risk group) occasionally
practiced high risk behaviors, while 14.1% of participants (high risk group) engaged in such
behaviors with greater frequency and duration.

Given the high probability of engaging in sexual risk behaviors among members of the high
risk group and that 32.2% of participants in that group seroconverted during the study
period, HIV-negative MSM similar to those following a high risk trajectory in our sample
would likely benefit most from PrEP use. While most members of the high risk group were
not at constant risk, over 90% of participants following a high risk trajectory exhibited
continuous risk periods with an average duration of ~2 years. These findings suggest high
risk MSM transition between low risk periods and high risk periods or “seasons of risk™ over
time. Thus, a targeted approach to PrEP delivery among MSM during “seasons of risk” may
be more beneficial than continuous or prolonged PrEP use among high risk MSM.

Our findings also indicate that MSM following distinct sexual risk trajectories can be
distinguished by certain individual-level characteristics. Many of the characteristics
associated with following a high risk trajectory (i.e., young age, distress or depression, and
substance use) have previously been identified as proximal predictors of sexual risk
behaviors among MSM.2%-35 However, to our knowledge, this is the first study to examine
and demonstrate a relationship between these characteristics and longitudinal patterns of risk
among HIV-negative MSM. Thus, our findings provide an understanding of the length of
time MSM at ongoing high risk may remain at risk and how such MSM can be identified,
and therefore are particularly relevant to the development of more targeted PrEP delivery
guidelines based on the CDC’s current recommendation that PrEP be offered to MSM *“at
substantial, ongoing, high risk for acquiring HIV infection.”4

Younger age, being White, and earning an annual income >$20,000 at the index visit were
associated with membership in both the moderate and high risk trajectory groups. Young
MSM (<30 years of age) are at greatest risk of HIV infection in the US13 and engage in UAI
more frequently than older MSM,2%-30 thus young MSM are often the focus of HIV
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prevention efforts. However, given that 61.0% of participants in the high risk group were at
least 30 years old at the index visit, our findings suggest that high risk periods occur well
beyond 30 years of age among MSM. Incorporating and retaining young MSM in HIV
prevention programs that include targeted PrEP delivery could potentially reduce their risk
of HIV acquisition over a number of years.

Despite the fact that Black MSM are disproportionately affected by HIV/AIDS and are at
greatest risk of HIV infection in the US,13: 36-37 we found that being non-White was
associated with membership in the low risk group. Previous studies have shown that high
risk behaviors are practiced with the same or lower frequency among Black MSM compared
to other MSM, and suggest that sexual network characteristics among Black MSM may
explain racial disparities in the risk of HIV infection.38-41 Although we used a
comprehensive SRB score in our analysis, our score does not account for sexual network
characteristics, such as age or race mixing, which may be needed to accurately describe the
risk among non-White MSM.

Both distress or depression symptoms and reported substance use at the index visit were
associated with following a high risk trajectory, but not a moderate risk trajectory. While
distress or depression symptoms and reported substance use may be ongoing for individuals
who follow high risk trajectories, our findings suggest that reports of these factors even at a
single point in time are predictive of long-term patterns of risk. Assessing recent or current
distress or depression and substance use may aid clinicians in the identification of MSM
who exhibit “seasons of risk” for potential PrEP use.

Our study has several limitations. Although we restricted our sample to younger and more
racially/ethnically diverse MACS participants, those included in our sample are still older
and less diverse than those at greatest risk of HIV infection in the US. MACS participants
also represent a highly motivated group of MSM who have been retained in a cohort study
for a number of years, and thus may differ from MSM in general. The increasing proportion
of participants reporting no Al over time may be explained by the fact that MSM engage in
Al less frequently with age,*2 but could also have been due to poorer retention rates among
those at greatest risk. Although MACS participants still active at the index visit did not
differ from those who were inactive on sexual risk behaviors (i.e., the number of reported
sexual partners), they did differ on a number of demographic characteristics, thus different
sexual risk trajectories may have been identified within the full sample. Further, there is
some suggestion that group-based trajectory modeling has a tendency to over-extract
trajectory groups within populations.*3 However, Nagin argues that trajectory groups should
be thought of as an approximation to a continuous distribution of individual-level
trajectories within populations and cautions against the interpretation of identified groups as
truly distinct entities.** Thus, group-based trajectory modeling is useful for describing
individuals with similar trajectories along a continuum. Moreover, despite the fact that
participants were assigned to the group for which they had the highest posterior probability
of membership, trajectory group assignments are not certain. However, the majority of HIV
seroconversions occurred among members of the high risk group suggesting that participants
were appropriately assigned according to risk. Additionally, because we assumed that 6-
month intervals with missing data were no or low risk intervals, we may have
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underestimated the true frequency and duration of risk within our sample. Further, although
we created a comprehensive SRB score based on data presented by Vallabhaneni et al.,24 we
cannot be certain of the accuracy of our score in classifying risk. Previous research also
suggests that partner type (main vs. casual) is strongly associated with condom use during
Al among MSM.33: 45 However, MACS behavioral questionnaires do not collect the partner
type for reported Al partners, thus our score is further limited by the fact that we cannot
account for differences in risk by partner type. Finally, despite the fact that ACASI was
implemented at most MACS sites, social desirability bias may have led to under-reporting of
sexual risk behaviors, and hence an underestimation of the associated risks particularly in
the high risk group.

Despite these limitations, the large sample of HIV-negative MSM from across the US, long
duration of follow-up, and use of a comprehensive sexual risk behavior score are some of
the many strengths of our study. Our findings expand the current understanding of sexual
risk behaviors among MSM and should be considered in the development of targeted PrEP
delivery guidelines for similar MSM populations. Such guidelines could enable clinicians to
efficiently screen and identify MSM who exhibit “seasons of risk” for potential PrEP use.
However, to ensure PrEP coverage throughout an individual’s duration of risk, future
research should investigate factors associated with the transition from low risk to high risk
periods among high risk MSM.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Individual risk patterns for a random sample of 5 HIV-negative Multicenter AIDS Cohort

Study (MACS) participants with =8 study visits from each of the identified sexual risk
trajectory groups: low risk, moderate risk, and high risk. Blue lines indicate no or low risk 6-
month intervals between study visits with an SRB score<4. Red lines indicate high risk 6-
month intervals between study visits with an SRB score >4. Blank intervals indicate a
missed visit at the end of the 6-month interval, thus data on the risk behaviors practiced
during the interval were not obtained.
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Figure 2.
Sexual risk trajectories among 419 HIV-negative Multicenter AIDS Cohort Study (MACS)
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participants (2003 — 2011). Sexual risk behavior (SRB) scores >4 indicate condom

serosorting, condom seropositioning, and practicing no seroadaptive behaviors. The
identified groups represent individuals who exhibited low risk (N=264, 63.0%), moderate
risk (N=96, 22.9%) and high risk (N=59, 14.1%) trajectories over time.
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Table 1
Sexual risk behavior (SRB) score.
Score  Label Description
0 No 1Al or RAI No IAl or RAI since the last visit
1 No UIAI or URAI Only protected 1Al or RAI since the last visit, regardless of the number of reported 1Al or RAI

partners or the HIV status of those partners

2 Only UIAI Only unprotected 1Al since the last visit, regardless of the number of reported 1Al or RAI partners or
the HIV status of those partners

3 URAI with one HIV- partner ~ Only 1 partner since the last visit and condoms were not used every time during RAI with that partner
(regardless of condom use during 1Al), but the partner was HIV-

4 Condom Serosorting RALI only or IAl and RAI since the last visit (multiple partners)

. Condoms not used every time with =1 RAI partner, but RAI partners with whom
condoms were not used were all HIV-

AND

. Condoms not used every time with =1 1Al partner, but 1Al partners with whom condoms
were not used were all HIV-

OR

. Condoms used every time with all 1Al partners
OR

. No IAI partners

5 Condom Seropositioning Al and RAI since the last visit (multiple partners)

. Condoms not used every time with =1 RAI partner, but RAI partners with whom
condoms were not used were all HIV—

. Condoms not used every time with =1 1Al partner and > 1 partner was HIV+/HIV status
unknown

6 No Seroadaptive Behaviors RAI only or RAI and IAl since the last visit (1 partner or multiple partners)

. Condoms not used every time with =1 RAI partner and = 1 partner was HIV+/HIV status
unknown, regardless of the number of 1Al partners, condom use during Al or the HIV
status of IAl partners

HIV - = HIV-negative; HIV+ = HIV-positive; IAl = insertive anal intercourse; UIAI = unprotected insertive anal intercourse; RAI = receptive anal
intercourse; URAI = unprotected receptive anal intercourse.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2015 April 15.



Page 16

Pines et al.

09  sZT 0'8L 6¢ €9 14 rA:l4 14 IvIN
70T L'y YT T 9TT 6'S 8¢C €2 (as) siauped |1 Jo # UeaiN
zer 902 8'v8 05 ovL L zee 8 MSIA 15B] BDUIS V]
8Gc 9% 92§ > 881 €1 8'g € Jaupled JuePIOISIPOIAS TZ YUM [VHN
965 90T G'z8 Ly 695 6¢ §'g8e 0z Ivdn
€6 A4 TvT S L9 g€ LT ST (as) siaupred |y 40 # UedIN
STy 8Ll 9'96 LS 6TL 69 L'6T 25 HSIA IS8 B0UIS IV
LT T8 T2 9vT T'€C 7’6 1L vy (as) ssauped xas ajew Jo # Uea|N
8.9  ¥8Z  000T 65 6'L6 6 9’6 T€T HSIA 3se] 0UIS J3used X3S B[elN
6vS  0€C 8.9 or €18 G5 TS GeT (91= as30) vorssaadapyssaaisia
gsy 26T 5'69 134 09 85 zee €6 000'02$ < dWodul [enuuy
ey 28T A 1€ T'€S 15 6'.€ 001 ajenpesh abajj00 =
0Lz €TT 2z 6T €1¢e 0 e 9 afay100 awos
96z  verT €'GT 6 9'GT Gt 6'.€ 00T ayenpeut jooyds ybiH S
uolyeonp3l
ey 87 e 4 A 4 N4 4! BYOo
0sT €9 02 €T 881 81 12T z€ oluedsiH
T Ut 987 T 8'6T 61 L'S§ Lyt a1uedsIH-uou xoe|g
v'ge 19T 6'GS €e €15 G5 L'l €L d1uedsIH-UOU BHYM
Aiuypz/eoey
86 €8¢ 80T v've L'6 eve 6'8 S0y (@s) saeak uy abe ues|y
€0e  lZT 8'82 LT g€y 74 8'Ge 89 ybanaspid
g6z 10T L€T T 092 4% 8'Ge 89 sa|8buy so7]
9T 69 €St 6 YT T VLT 9 ofealyd
Lz 91T zee 6T 96T o1 T 28 aiownreg
191U8d ApMS
% u % u % u % u o1s1I810RIRYD

(6T7=N) 1e30L  (6S=N) st UBIH  (96=N) s 8¥eJ3pON  (#92=N) Sty Mo

dnoJ9 A1o108led] ysiy [enxas

"(¥002/0€/6 — £002/T/0T) UsIA Xapul 8y} Je sjuedionsed (SOVIN) ApniS 1oyoD SAIV J31UadNINIA 3AIEBaU-ATH JO soisHeloereyd
¢ 9lqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2015 April 15.



Page 17

Pines et al.

951N02.3)UI Jeue aAndadal pajosloldun = [vHN

185IN00JBIUI [eUR 8118081 = |\/Y ‘9SIN02IBIUI [BUE BAILBSUI P8108loJdun = [\/|( ‘8SIN02JBIUI [eUB BAILBSUI = /| ‘8]edS uoissaidaq saipms a16ojolwapids 10y J8)Ua) = ASID ‘UONRIASP pJepuels = aS

‘s1addn pue ‘aures0d JaYI0 ‘YorI0 ‘sajeau |AWe sapnjoul Ing “‘euenfiiew pue |oyod|e sapnjox3
v

‘so|qelLIeA Aleulq J0j A1063189 3UO JO UOISSILIO 10 Buipunos 01 anp OOT O} WNS Jou Aew S1U82Iad ‘erep Buissiw 01 anp S|L10) UWIN|0D 0} WNS 10U AeW SIaQUINN

6'9 62 €'GT 6 GTT 1T v'e 6 (saunuwreyaydwreyiow ‘eysA10) siaddn
8'6 14 8'9 4 GT1 T 6'6 9z 8U1B20D JBUIO
L9T 0L 89 v Ger €1 4 €5 oe1)
8'GT 99 €'L€ r44 0 €C 08 1C (s1addod) sayeniu [Awy
§9e ST z6y 62 9'6€ 8¢ 9Z€ 98 euenfie
§ST 99 987 T 8'8T 81 9€T 9 Aep Jad sabelonsg joyodje G2
zle  9sT zvs ze 58g 1€ o€e 18 ,ASN BUEISaNS Auy
1SIA 1S 80UIS 8SN 8dUeISqNS
90 €9 0’8y A v'ze €z 881 o1 Jaupred JUBPIODSIPOIBS TZ YUM |VIN
% u % u % u % u o13s18)0eIRYD

(6T¥=N) rexoL

(65=N) st ybiH

(96=N) >s1y 8reaspo

(#92=N) st Mo

dnoJa9) A1oloslea] Xsry [enxas

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2015 April 15.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Pines et al.

Table 3

Adjusted odds ratios for the association between covariates of interest and sexual risk trajectory group
membership among 419 HIV-negative Multicenter AIDS Cohort Study (MACS) participants.

Sexual Risk Trajectory Group

Moderate Risk High Risk

Covariate AOR 95%Cl AOR 95% ClI
Study site

Baltimore 0.68 0.26,1.75 1.90 0.68, 5.27

Chicago 155 057,423 2.66 0.86, 8.25

Los Angeles 2.16 0.84,556 299 0.97,9.16

Pittsburgh Ref - Ref -
Age (years) 0.94 090,098 092 0.88,096
White non-Hispanic 391 172,887 3.67 1.48,9.11
= College graduate 1.02 048,219 0.76 0.32,1.78
Annual income = $20,000 273 130,574 498 213,11.64
Distress/depression (CESD =216) 1.37 0.73,2.55 2.36 1.14,4.92
Substance use” 129 068,243 200 101,397

Reference group = low risk group.

N
Substance use: amyl nitrates, crack, other cocaine, and uppers.

AOR = adjusted odds ratio; CI = confidence interval; CESD = Center for Epidemiologic Studies Depression Scale.
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