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Abstract

The role of main partnerships in shaping HIV transmission dynamics among men who have sex
with men (MSM) has gained recognition in recent studies, but there is little evidence that existing
definitions of partnership type are accurate or have consistent meaning for all men. Using data
collected from 2011 to 2013 on 693 partnerships described by 193 Black and White MSM in
Atlanta, GA, partnership attributes and risk behaviors were examined and compared by race,
stratified in two ways: (1) by commonly used definitions of partnerships as “main” or “casual” and
(2) by a new data-driven partnership typology identified through latent class analysis (LCA).
Racial differences were analyzed using chi-square, Fisher's exact, and Wilcoxon—-Mann-Whitney
tests. Black participants were less likely to report condomless anal sex (CAS) within partnerships
they labeled as main, yet they were also less likely to describe these partnerships as “primary” on a
parallel question. In contrast, within strata defined by the LCA-derived typology, most partnership
attributes were comparable and the likelihood of CAS was equivalent by race. These findings
suggest that classification of partnerships as main or casual does not accurately capture the
partnership patterns of MSM, resulting in differential misclassification by race. Future studies and
interventions should refine and utilize more evidence-based typologies.
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Introduction

In the United States, approximately 64 % of HIV infections are attributable to male-male
sexual contact (Centers for Disease Control and Prevention, 2014), and men who have sex
with men (MSM) are the only group to have experienced an increase in HIV incidence over
the past decade (Centers for Disease Control and Prevention, 2014; Prejean et al., 2011;
Sullivan et al., 2009a). Although early HIV prevention messaging framed monogamy as an
effective strategy to protect against infection, main partnerships have long been recognized
as high risk for HIV transmission (Misovich, Fisher, & Fisher, 1997). Recent modeling
studies indicate that one- to two-thirds of HIV transmissions among MSM are from main
partners (Goodreau et al., 2012; Sullivan, Salazar, Buchbinder, & Sanchez, 2009b). As the
magnitude of the contribution of main partnerships to the HIV epidemic has gained
recognition, research has increasingly focused on understanding behaviors and
characteristics at the level of the dyad (Chakravarty, Hoff, Neilands, & Darbes, 2012; Gomez
etal., 2012; Hoff, Chakravarty, Beougher, Neilands, & Darbes, 2012; Mitchell, Harvey,
Champeau, & Seal, 2012; Starks, Gamarel, & Johnson, 2014) and developing interventions
specifically for couples (Purcell et al., 2014; Sullivan et al., 2014b; Wagenaar et al., 2012).

However, these studies and interventions hinge on an assumption that the main versus casual
dichotomy appropriately and accurately characterizes the partnerships of MSM. A common
measure of partnership type, used by the National HIV Behavioral Surveillance System
(NHBS) (Centers for Disease Control and Prevention, 2011; Rosenberg, Sullivan, DiNenno,
Salazar, & Sanchez, 2011; Sanchez et al., 2006) and adopted by other studies (Gass, Hoff,
Stephenson, & Sullivan, 2012; Wall, Stephenson, & Sullivan, 2013), defines a main partner
as someone “you feel committed to above anyone else.” Other measures use similar
language, in which the distinguishing feature of a main partner is a relatively higher degree
of commitment or emotional attachment (Crepaz et al., 2000). These definitions are vague
and subjective, allowing for heterogeneity in the characteristics of partnerships labeled main
or casual. To understand the implications of different types of partnerships for HIV
transmission risk, it is important to thoroughly examine the attributes of men's partnerships
and establish evidence-based typologies that provide insight as to the degree and nature of
exposure to HIV that is likely to occur.

A few studies have expanded the main/casual dichotomy, providing participants with more
response options and incorporating references to the seriousness or steadiness of a
relationship to define different partner types (Harawa et al., 2004; Kelly, Difranceisco, St.
Lawrence, Amirkhanian, & Anderson-Lamb, 2013; Newcomb, Ryan, Garofalo, &
Mustanski, 2014). Perhaps the most comprehensive and specific partnership typology in the
literature, developed through qualitative research with MSM, includes seven partnership
types that are distinguished with contextual details such as whether the partner is someone
the participant normally socializes with and whether they had met before (Gorbach,
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Drumright, Daar, & Little, 2006) (see Appendix 1). Although these definitions provide more
details to define types of partners, there is no evidence that the array of categories is
meaningful and relevant to all men.

In particular, it is important to consider whether existing categories of partnership type are
applied consistently by race. Attempting to explain the pronounced disparity in HIV
prevalence and incidence between Black and White MSM (Millett et al., 2012), studies have
found that Black MSM report fewer partners overall (Berry, Raymond, & McFarland, 2007;
Bingham et al., 2003; Harawa et al., 2004; Magnus et al., 2010; Millett et al., 2012; Sullivan
et al., 2014a), fewer casual partners (Rosenberg et al., 2011), and lower likelihood of
engaging in condomless anal sex (CAS) with their main partners (Millett et al., 2012).
However, in the context of high levels of social and internalized stigma (Maulsby et al.,
2014; Quinn et al., 2015), it is possible that Black MSM adopt different patterns of sexual
partnering than White MSM, such that partnerships labeled main and casual may be
qualitatively distinct by race. Additionally, recent analyses have demonstrated that Black
MSM differentially under-report drug use and awareness of being HIV-positive (Marzinke et
al., 2014; Sanchez et al., 2012; White et al., 2014). These patterns suggest that responses to
value-laden items, such as those regarding sex with “casual” partners, may be subject to
differential measurement error by race. To the extent that partnerships are classified
differentially by Black and White participants, previously held conclusions regarding partner
counts and risks by partner type might be inaccurate. Similarly, racial heterogeneity might
be expected in the effectiveness of interventions aimed at couples identified as “main”
partners.

Using data from a cohort of non-Hispanic Black and White MSM in Atlanta, GA, this article
examines differences in partnership patterns and associated sexual risk behaviors by race.
The characteristics of partnerships labeled main or casual are compared by participant race,
and a set of items measuring men's degree of interaction and familiarity with their partners
are used in a latent class analysis (LCA) to define a new partnership typology. Racial
differences in the distribution and characteristics of partnerships according to the new, data-
driven typology are examined, relative to the main/casual classification.

Data are from The Men's Atlanta Networks (MAN) Project, a cross-sectional study of the
sexual networks of Black and White MSM in Atlanta that was conducted from 2011 to 2013.
Alongside recruitment for a related Atlanta study (InvolveMENT) (Sullivan et al., 2014a),
seed participants were recruited through venue-based sampling (MacKellar et al., 2007),
using a sampling frame of venues attended by MSM that was adapted from the 2008 round
of the NHBS. Eligible participants identified as non-Hispanic White or non-Hispanic Black,
were between the ages of 18 and 40 years, reported residence in the Atlanta metropolitan
area, and reported sex with a man in the preceding 3 months. Men eligible for both studies
were randomly assigned to participate in either The MAN Project or InvolveMENTt. To
generate network-level data, seed participants assigned to the MAN Project were asked to
refer up to three recent male sex partners for participation in the study. For this analysis,
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only data from seed participants were included. This study was approved by the Emory
University Institutional Review Board.

Participation required a one-time visit to a study site. During the visit, participants received
HIV prevention counseling and a rapid HIV test. Blood specimens were collected for
sexually transmitted infection (STI) screening and, if the rapid test indicated a preliminary
positive result, confirmatory HIV testing. Participants then completed a computer-assisted
self-interview (CASI), after which they received the results of their rapid HIV test as well as
post-test HIV prevention counseling. Results of STI and confirmatory HIV tests, when
needed, were provided to the participants within 2 weeks of their study visit.

In the CASI, participants were prompted to list up to 10 sex partners (anal, oral, or vaginal)
from the past 12 months. For each of the most recent 5 partners, participants were asked to
describe the partner's demographic characteristics, dyadic sexual behaviors (oral, anal, or
vaginal sex), and the affective and objective attributes of the partnership. An abbreviated
battery of questions was administered for partners 6-10. Because the full set of attributes
was needed for this analysis, the sample was restricted to the most recent five partnerships.

For partners with whom sex was reported more than once, participants were asked to
indicate whether the partner is or was a main partner, defined as “someone that you feel or
felt committed to above all others (someone you might call your boyfriend, significant other,
life partner, or husband).” Partners not labeled main were considered casual, as were one-
time partners. The language and coding for this question was designed to match the NHBS
definition of partnership type (Centers for Disease Control and Prevention, 2011).

For comparison with the main/casual labeling, a follow-up question asked participants to
further describe each partner by selecting 1 of 7 categories from the partnership typology
developed by Gorbach et al. (2006) (see Appendix 1). The degree of involvement and
familiarity in each partnership was assessed through participant's responses to a set of items
from the Partnership Assessment Scale (PAS) (Gorbach et al., 2011), a 27-item scale
designed to measure levels of intimacy. We selected 8 items that were determined, through
expert consultation, to be (a) non-redundant and (b) broadly applicable to MSM regardless
of race, socio-economic status, or life circumstances (see Appendix 1).

In addition to these affective attributes, participants were asked to indicate where or how
they first met each partner and whether they anticipated having sex with the partner again.
From data on partners’ approximate age and race/ethnicity, indicators were created to
determine whether partnerships were racially concordant and to describe the age difference
between the participant and partner. The duration of each partnership was calculated using
participant's estimates of the dates of first and last sex.

Six variables were used to measure sexual behavior within each partnership. Binary
variables indicated whether participants discussed HIV status with each partner before they
first had sex and whether they had any CAS in the past 12 months. Based on the reported
average frequency of anal or oral sex and the duration of each partnership within the recall
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period, a continuous variable was constructed to measure the daily probability of sex. For
partnerships in which sex was reported to have occurred more than once, participants were
asked to describe the most recent agreement they had about sexual encounters outside of the
relationship. The final 2 variables measured whether participants reported being “buzzed on
alcohol” or “high on drugs” the last time they had sex (oral or anal) with each partner.

The first objective of analysis was to examine differences in the characteristics and risk
behaviors between partnerships that Black and White participants labeled main and casual.
Stratifying the sample by the main/casual classification, the distribution of partnership
characteristics and reported behaviors by participant race was assessed using chi-square and
Fisher's exact tests for categorical variables and Wilcoxon—Mann-Whitney tests for
continuous variables.

The second objective was to develop a new, data-driven partnership typology for MSM and
to evaluate its characteristics and variation by race. Using the 8 items selected from the PAS
as manifest variables, we conducted LCA using PROC LCA (The Methodology Center,
2013) in SAS. LCA is a statistical method to identify subtypes of a hypothesized latent
variable (i.e., partnership type) based on patterns of behavior indicated by manifest
variables. To determine the optimal number of classes, the following indicators were
examined for 1-10 class models: the Bayesian Information Criterion (BIC), Akaike's
Information Criterion (AIC), and the G-squared statistic. Smaller values on these indicators
signify better model fit. Model entropy was also calculated to evaluate separation of classes.
To assess whether the partnership class structure differs by race, separate models were fitted
to the data describing the partnerships of White and Black participants.

Partnerships were assigned to the latent class for which the posterior probability was highest,
and we compared the distribution of latent partnership class by race in the sample overall
and by main/casual classification using chi-square and Fisher's exact tests. Analogous to the
bivariate analyses conducted with the main/casual dichotomy, within each latent class, the
distribution of partnership characteristics and behaviors by participant race was analyzed
using chi-square, Fisher's exact, and Wilcoxon-Mann-Whitney tests. Analyses were
performed using SAS version 9.3 (SAS Institute, Cary, NC).

During the recruitment period from April 2011 to January 2013, 13,046 men were
approached and 5818 completed screening. Of these, 2581 (44 %) were eligible for The
MAN Project and InvolveMENTt, and 596 (23 % of eligible men) were randomly selected for
participation in The MAN Project (as opposed to InvolveMENTt). One-third of those offered
participation (7= 199) agreed to be scheduled and attended a baseline visit, of which 196
(98 %) were still eligible and provided informed consent. One participant who enrolled
twice and 2 participants who described only female or transgender partners were not
included in the analysis; the final sample comprised 693 partnerships described by 193
participants.
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Sixty percent of participants (7= 115) identified as Black and the remaining 40 % (7= 78)
identified as White. White participants were older, with a mean age of 29.1 (SD: 6.0) relative
to 26.5 (SD: 5.3) among Black participants (p = 0.002). Nearly all (96 %) of White
participants and 80 % of Black participants identified as gay/homosexual (o= 0.001).
Overall, the median number of partnerships described per participant was 4 (IQR: 2, 5);
among Black participants the median was 4 (IQR: 2, 5), and among White participants the
median was 5 (IQR: 3, 5; p=0.08). In total, 397 partnerships were described by Black
participants and 296 were described by White participants.

Main/Casual Classification

The proportion of partnerships that participants labeled as main was similar by race, at 23 %
for Black and 21 % for White participants (o = 0.38). However, the characteristics of these
partnerships were distinct (Table 1). Of partnerships labeled main, Black participants
classified 66 % as primary partners on the Gorbach typology, whereas White participants
classified 92 % as such (p< 0.001). In response to the PAS items, a greater proportion of
White than of Black participants reported knowing the last name of main (p=0.02) and
casual (p < 0.001) partners, and having been to the house of casual partners or having had
casual partners visit their house (p < 0.001). Among main partnerships, White participants
were also more likely to report having slept in the same bed for an entire night (o= 0.04),
shared a meal (p=0.001), lived together (p = 0.02), and met each other's families (p =
0.001).

Regarding objective characteristics, a lower proportion of Black than White participants
reported having met casual partners in sex venues, bars, or clubs, and a greater proportion
met them through personal networks or general social settings (p = 0.03). A marginally
significant difference (p= 0.06) was observed in the duration of main partnerships, with
White participants reporting more partnerships that had lasted 3 months or longer. Black
participants reported a greater proportion of racially concordant main and casual partners
than did White participants (p= 0.006 and p = 0.003).

Stratification by main/casual classification suggested racial differences in sexual risk
behavior as well. A lower proportion of Black than of White participants indicated that they
had pre-sexual discussion of HIV status with casual partners (p = 0.002), but similar
proportions reported doing so with main partners (p = 0.25). Within main partnerships,
however, a greater proportion of White participants reported CAS in the past 12 months (p=
0.04). Within casual partnerships, a greater proportion of White than Black participants
reported being drunk at last sex (o= 0.03), while a greater proportion of Black than White
participants reported being high on drugs at last sex (o= 0.04). There was not evidence of a
significant difference by race in the daily probability of sex within either partnership type (p
=0.18 and p=0.17 for main and causal partnerships, respectively).

Latent Class Analysis

From the LCA on partnerships stratified by race, the BIC indicated a 3-class model as
having the best fit for both groups. Although the AIC indicated a 4-class model for White
participants and the G-squared indicated 10-class models for both racial groups, the
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marginal decrease with each class beyond 3 was small. Comparison of the item-response
probabilities for 3- and 4-class models supported the selection of the 3-class models, which
had higher homogeneity and better latent class separation. However, these stratified models
did not suggest qualitatively different item-response patterns by race (see Appendix 2),
supporting use of an overall un-stratified model. From the LCA on this combined sample,
the model fit criteria similarly indicated a 3-class model; the AIC and G-squared statistics
suggested 4- and 10-class models, respectively (Fig. 1), but the 3-class model had higher
homogeneity and better latent class separation. The entropy for this model was estimated at
0.85.

Based on the pattern of item-response probabilities (see Appendix 3), we labeled the 3
classes as high involvement, medium involvement, and low involvement. The distribution of
these new partnership types in the sample was found to differ by race (p= 0.04; Table 2). A
relatively higher proportion of partnerships described by White participants fit the high
involvement profile (16 % compared to 11 %), whereas a higher proportion of partnerships
described by Black participants fit the low involvement profile (42 % compared to 33 %).
Comparing the main/casual to the new classification revealed further differences by race
(Table 2). Among partnerships labeled main, the majority (59 %) of those described by
White participants was reclassified as high involvement, compared to only 35 % of those
described by Black participants.

Table 3 presents the distribution of partnership characteristics across these three new
typologies. By race, the Gorbach typology labels were applied similarly within medium and
high involvement partnerships. Within low involvement partnerships, however, Black
participants were more likely to have applied labels of primary, regular, and occasional
partner with socialization, while White participants were more likely to describe partners as
one-time strangers (o = 0.03). Black participants were also more likely than White
participants to report having met low involvement partners through personal networks or out
in public and less likely to report having met them in sex venues, bars, or clubs (p < 0.001).
Both White and Black participants had high levels of racial concordance in high involvement
partnerships, but White participants were less likely to have racially concordant medium (p
= 0.02) and low involvement partnerships (p < 0.001). The distribution of partnership
duration was similar by race across partnership types.

For each of the new partnership types, the practice of CAS was similar by race. White
participants were more likely than Black participants to report having discussed HIV status
in low involvement partnerships (o= 0.02) and to report having any sexual agreement in
high involvement partnerships (o= 0.02). In medium involvement partnerships, White
participants were more likely to report being drunk at last sex (p= 0.02), while in low
involvement partnerships, Black participants were more likely to report being high on drugs
at last sex (o= 0.03).

Discussion

These findings provide comprehensive descriptions of and novel insight into the social
dynamics and behavioral characteristics of the sexual partnerships of MSM. Based on
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classification of partnerships as main or casual, our data suggest that Black MSM are less
likely than White MSM to engage in CAS with their main partners, aligning with the
conclusions from previous studies (Millett et al., 2012). However, examination of the
affective and objective attributes of these partnerships and comparison with the LCA-derived
typology indicates that the main/casual dichotomy does not have a consistent or clear
meaning for all MSM.

In general, the data suggest that Black MSM apply the main partner label more broadly than
White MSM. Among partnerships labeled main, White participants described 9 out of 10 as
with a primary partner using the Gorbach typology and the remaining 1 out of 10 as with a
regular partner. Black participants, on the other hand, described nearly a quarter of their
main partners as occasional. Although the Gorbach typology allows for some subjectivity in
the definition of primary or regular partners, the discrepancies by race suggest that Black
and White men have distinct interpretations of what qualifies as a main partner. The
differences in responses to the PAS items and in partnership duration provide additional
evidence in support of this conclusion. White participants were more likely to have shared a
meal with their main partner, slept in the same bed with him for an entire night, lived with
him, and to report that they have met each other's families. Additionally, although only
marginally significant, the main partnerships of White participants were more likely to be
longer term.

Reclassifying partnerships according to the typologies suggested by the LCA reinforced
some of these patterns. The LCA did not indicate that Black and White MSM have distinct
partnership typologies, as the race-stratified models were comparable. Rather, the
distribution of partnerships across the latent classes differed for Black and White
participants. Black participants were more likely to have partnerships characterized by low
involvement, while White participants were more likely to have partnerships characterized
by high involvement. Comparison of this data-driven partnership classification to
participants’ labels of main or casual indicates that the partnerships labeled main by Black
participants tend to be lower involvement than those of White participants.

Together, these data suggest that a main/casual dichotomy does not correspond to the sexual
or interpersonal patterns of MSM. Previous studies have highlighted heterogeneity in casual
partnerships (Prestage et al., 2001; van den Boom, Stolte, Sandfort, & Davidovich, 2012;
Zablotska, Grulich, De Wit, & Prestage, 2011), and some have broken the casual partnership
category into multiple types (Newcomb et al., 2014). But the distribution of the latent classes
from this analysis across the categories of main and casual indicate that the definitional
imprecision is not limited to casual partners. Notably, only 35 % of partnerships labeled
main by Black participants were classified as high involvement. This has important
implications for couple-level interventions; to target men in serious, interdependent
relationships, more precise and data-driven definitions of partnership type are needed.

When stratifying by the LCA-derived typology, many of the differences between Black and
White participants diminished or disappeared. The distribution of the Gorbach typology
labels was more balanced, as was the distribution of the duration of partnerships.
Additionally, reclassification by latent class shifted the associations with sexual risk
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behaviors, such that no statistically significant racial differences in CAS were observed. The
data indicate that the apparent difference in CAS among main partners is driven by
differential interpretation of what qualifies as a main partner among Black and White men.
When partnerships are classified by a typology that better captures men's relationship
patterns, this difference in CAS is not evident. This finding suggests a need to reevaluate
conclusions about partnership type and associated risks by race, because previous findings
may be affected by misclassification of partnership type.

A more evidence-based and detailed definition of partnership types will also aid
mathematical model development. The accuracy of models depends on having valid inputs;
the 30 % discrepancy between estimates of the proportion of HIV transmission attributable
to main partnerships from previous models (Goodreau et al., 2012; Sullivan et al., 2009b)
may owe in part to the ambiguity in the definition of a main partner. By thoroughly
evaluating the attributes of different partnership types, our study presents a clearer picture of
the behaviors men are engaged in and the associated risks of exposure to HIV. These data
will provide more accurate inputs for future models of HIV transmission among MSM—
particularly for models that incorporate race.

Our study has several limitations. Because recruitment was restricted to MSM in Atlanta, the
findings are not generalizable to all MSM. In particular, our study did not include Hispanic
or other minority MSM, for whom partnership patterns may be distinct. Further research
with other racial/ethnic groups is warranted. Additionally, this study was cross sectional,
such that causality in association between factors such as partnership type and CAS cannot
be inferred. Participants reported on partnerships over the past 12 months, some of which
may be subject to recall bias. We also did not control for sociodemographic differences in
the sample; for this analysis, our aim was to describe the universe of partnerships among
community-sampled Black and White MSM in Atlanta. Relatedly, we purposefully did not
control for repeated measures on respondents in order to optimally represent the distribution
of partnerships in the community.

The PAS was developed through qualitative research with MSM in southern California
between 2002 and 2006, such that the phrasing and content of some items may not be as
relevant in the wake of the proliferation of social media and text message-based
communication (e.g., “talked on the phone or by email”), or to MSM in other settings. We
recommend further research to develop context-specific measures of partnership attributes.
Additionally, it is possible that the responses to the PAS items were themselves subject to
differential misreporting by race, as has been observed for other HIV-related behaviors
(Marzinke et al., 2014; Sanchez et al., 2012; White et al., 2014). However, we expect the
magnitude of potential misreporting to be lesser than in response to the less innocuous and
precise measure of partnerships as either main or casual. Lastly, we assigned latent class
membership based on posterior probabilities. Although this method does not account for
uncertainty in latent class assignment, a simulation study concluded that it results in minimal
classification errors when model entropy is at or above 0.80 (Clark & Muthén, 2009). The
entropy of our model was 0.85, supporting the method we used, but it is possible that our
analysis underestimated standard errors in associations with assigned latent partnership type.
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Although our data suggest a 3-class typology defined by increasing levels of involvement
and familiarity, future studies in differing settings are needed to confirm this class structure
and establish clear parameters by which to distinguish partnership types. In developing new
classes, studies should consider incorporating other measures of partnership attributes, such
as power, dependence, and intimate partner violence, as these factors shape men's ability to
negotiate condom use and take other precautions in a relationship (Buller, Devries, Howard,
& Bacchus, 2014; Gorbach & Holmes, 2007; Mustanski, Newcomb, & Clerkin, 2011).
Given evidence that partnership risks differ by age group (Crepaz et al., 2000; Davidovich et
al., 2001; Sullivan et al., 2009b), future research should also stratify analyses to determine if
partnership typologies differ for younger and older MSM. Finally, new tools for
measurement and categorization of partnership type are needed to facilitate future research
and the targeting of interventions; these measures should be validated with diverse samples
to ensure that they correspond to data-driven typologies.
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Appendix 1

Questionnaire Items Regarding Affective Characteristics of Partnerships

See Table 4.

Appendix 2

Latent Class Analysis Fit Statistics and Item-Response Charts: Race
Stratified
See Figs. 2 and 3.

Appendix 3

Latent Class Analysis Item-Response Probability Chart: Combined Sample

See Fig. 4.

References

Berry M, Raymond HF, McFarland W. Same race and older partner selection may explain higher HIV
prevalence among Black men who have sex with men. AIDS. 2007; 21:2349-2350. doi:10.1097/
QAD.0b013e3282f12f41. [PubMed: 18090287]

Bingham TA, Harawa NT, Johnson DF, Secura GM, MacKellar DA, Valleroy LA. The effect of partner
characteristics on HIV infection among African American men who have sex with men in the
Young Men's Survey, Los Angeles, 1999-2000. AIDS Education and Prevention. 2003; 15:39-52.
doi:10.1521/aeap.15.1.5.39.23613. [PubMed: 12630598]

Arch Sex Behav. Author manuscript; available in PMC 2018 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

White et al.

Page 11

Buller AM, Devries KM, Howard LM, Bacchus LJ. Associations between intimate partner violence
and health among men who have sex with men: A systematic review and meta-analysis. PLoS
Medicine. 2014; 11:€1001609. doi:10.1371/journal.pmed.1001609. [PubMed: 24594975]

Centers for Disease Control and Prevention. NHBS Round 3 Questionnaire (2011-2014). 2011.
Retrieved from http://www.cdc.gov/hiv/statistics/systems/nhbs/operations.html

Centers for Disease Control and Prevention. HIV Surveillance Report, 2012 (Vol. 12). 2014. Retrieved
from http://www.cdc.gov/hiv/pdf/library/reports/surveillance/

Chakravarty D, Hoff CC, Neilands TB, Darbes LA. Rates of testing for HIV in the presence of
serodiscordant UAI among HIV-negative gay men in committed relationships. AIDS and Behavior.
2012; 16(7):1944-1948. [PubMed: 22460227]

Clark, SL., Muthén, B. Relating latent class analysis results to variables not included in the analysis.
2009. Retrieved from http://statmodel2.com/download/relatinglca.pdf

Crepaz N, Marks G, Mansergh G, Murphy S, Miller LC, Appleby PR. Age-related risk for HIV
infection in men who have sex with men: Examination of behavioral, relationship, and serostatus
variables. AIDS Education and Prevention. 2000; 12(5):405-415. [PubMed: 11063060]

Davidovich U, de Wit J, Albrecht N, Geskus R, Stroebe W, Coutinho R. Increase in the share of steady
partners as a source of HIV infection: A 17-year study of seroconversion among gay men. AIDS.
2001; 15(10):1303-1308. [PubMed: 11426076]

Gass K, Hoff CC, Stephenson R, Sullivan PS. Sexual agreements in the partnerships of Internet-using

men who have sex with men. AIDS Care. 2012; 24(10):1255-1263. [PubMed: 22375729]

Gomez AM, Beougher SC, Chakravarty D, Neilands TB, Mandic CG, Darbes LA, Hoff CC.
Relationship dynamics as predictors of broken agreements about outside sexual partners:
Implications for HIV prevention among gay couples. AIDS and Behavior. 2012; 16:1584-1588.
doi:10.1007/s10461-011-0074-0. [PubMed: 22020757]

Goodreau SM, Carnegie NB, Vittinghoff E, Lama JR, Sanchez J, Grinsztejn B, Buchbinder SP. What
drives the US and Peruvian HIV epidemics in men who have sex with men (MSM)? PloS One.
2012; 7(11):e50522. [PubMed: 23209768]

Gorbach PM, Drumright LN, Daar ES, Little SJ. Transmission behaviors of recently HI\-infected men
who have sex with men. Journal of Acquired Immune Deficiency Syndromes. 2006; 42:80-85.
d0i:10.1097/01.9ai.0000196665.78497.f1. [PubMed: 16763494]

Gorbach, PM., Holmes, KK. Sexual partnership effects on STIs/HIV transmission.. In: Holmes,
KK.Sparling, PF.Stamm, WE.Piot, P.Wasserheit, JN.Corey, L.Cohen, MS., Watts, DH., editors.
Sexually transmitted diseases. 4th ed.. McGraw-Hill Medical; New York: 2007. p. 127-136.

Gorbach PM, Weiss RE, Jeffries R, Javanbakht M, Drumright LN, Daar ES, Little SJ. Behaviors of
recently HIV-infected men who have sex with men in the year postdiagnosis: Effects of drug use
and partner types. Journal of Acquired Immune Deficiency Syndromes. 2011; 56:176-182. doi:
10.1097/QAI.0b013e3181ff9750. [PubMed: 21119524]

Harawa NT, Greenland S, Bingham TA, Johnson DF, Cochran SD, Cunningham WE, Valleroy LA.
Associations of race/ethnicity with HIV prevalence and HIV-related behaviors among young men
who have sex with men in 7 urban centers in the United States. Journal of Acquired Immune
Deficiency Syndromes. 2004; 35(5):526-536. [PubMed: 15021318]

Hoff CC, Chakravarty D, Beougher SC, Neilands TB, Darbes LA. Relationship characteristics
associated with sexual risk behavior among MSM in committed relationships. AIDS Patient Care
and STDs. 2012; 26(12):738-745. d0i:10.1089/apc.2012.0198. [PubMed: 23199191]

Kelly JA, Difranceisco WJ, St. Lawrence JS, Amirkhanian YA, Anderson-Lamb M. Situational,
partner, and contextual factors associated with level of risk at most recent intercourse among Black
men who have sex with men. AIDS and Behavior. 2013; 18:26-35. d0i:10.1007/s10461-013-0532-
y.

MacKellar DA, Gallagher KM, Finlayson T, Sanchez T, Lansky A, Sullivan PS. Surveillance of HIV
risk and prevention behaviors of men who have sex with men—A national application of venue-
based, time-space sampling. Public Health Reports. 2007; 122(Suppl. 1):39-47. [PubMed:
17354526]

Magnus M, Kuo I, Phillips G 2nd, Shelley K, Rawls A, Montanez L, Greenberg AE. Elevated HIV
prevalence despite lower rates of sexual risk behaviors among Black men in the District of

Arch Sex Behav. Author manuscript; available in PMC 2018 May 01.


http://www.cdc.gov/hiv/statistics/systems/nhbs/operations.html
http://www.cdc.gov/hiv/pdf/library/reports/surveillance/
http://statmodel2.com/download/relatinglca.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

White et al.

Page 12

Columbia who have sex with men. AIDS Patient Care and STDs. 2010; 24:615-622. doi:10.1089/
apc.2010.0111. [PubMed: 20863246]

Marzinke MA, Clarke W, Wang L, Cummings V, Liu TY, Piwowar-Manning E, Fogel JM.
Nondisclosure of HIV status in a clinical trial setting: Antiretroviral drug screening can help
distinguish between newly diagnosed and previously diagnosed HIV infection. Clinical Infectious
Diseases. 2014; 58:117-120. doi;:10.1093/cid/cit672. [PubMed: 24092804]

Maulsby C, Millett G, Lindsey K, Kelley R, Johnson K, Montoya D, Holtgrave D. HIVV among Black
men who have sex with men (MSM) in the United States: A review of the literature. AIDS and
Behavior. 2014; 18:10-25. doi:10.1007/s10461-013-0476-2. [PubMed: 23620241]

Millett GA, Peterson JL, Flores SA, Hart TA, Jeffries WL, Wilson PA, Fenton KA. Comparisons of
disparities and risks of HIV infection in Black and other men who have sex with men in Canada,
UK, and USA: A meta-analysis. Lancet. 2012; 380:341-348. [PubMed: 22819656]

Misovich SJ, Fisher JD, Fisher WA. Close relationships and elevated HIV risk behavior: Evidence and
possible underlying psychological processes. Review of General Psychology. 1997; 1:72-107. doi:
10.1037/1089-2680.1.1.72.

Mitchell JW, Harvey SM, Champeau D, Seal DW. Relationship factors associated with HIV risk
among a sample of gay male couples. AIDS andBehavior. 2012; 16:404-411. doi:10.1007/
510461-011-9976-0.

Mustanski B, Newcomb ME, Clerkin EM. Relationship characteristics and sexual risk-taking in young
men who have sex with men. Health Psychology. 2011; 30:597-605. doi: 10.1037/a0023858.
[PubMed: 21604883]

Newcomb ME, Ryan DT, Garofalo R, Mustanski B. The effects of sexual partnership and relationship
characteristics on three sexual risk variables in young men who have sex with men. Archives of
Sexual Behavior. 2014; 43:61-72. doi:10.1007/s10508-013-0207-9. [PubMed: 24217953]

Prejean J, Song R, Hernandez A, Ziebell R, Green T, Walker F, Lansky A. Estimated HIV incidence in
the United States, 2006-2009. PloS One. 2011; 6(8):e17502. [PubMed: 21826193]

Prestage G, Van De Ven P, Grulich A, Kippax S, Mclnnes D, Hendry O. Gay men's casual sex
encounters: Discussing HIV and using condoms. AIDS Care. 2001; 13:277-284. doi:
10.1080/09540120 120043928. [PubMed: 11397329]

Purcell DW, Mizuno Y, Smith DK, Grabbe K, Courtenay-Quick C, Tomlinson H, Mermin J.
Incorporating couples-based approaches into HIV prevention for gay and bisexual men:
Opportunities and challenges. Archives of Sexual Behavior. 2014; 43:3546. doi:10.1007/
s10508-013-0205-y.

Quinn K, Dickson-Gomez J, DiFranceisco W, Kelly JA, St. Lawrence JS, Amirkhanian YA, Broaddus
M. Correlates of internalized homonegativity among Black men who have sex with men. AIDS
Education and Prevention. 2015; 27(3):212-226. doi:10.1521/aeap.2015.27.3.212. [PubMed:
26010313]

Rosenberg ES, Sullivan PS, DiNenno EA, Salazar LF, Sanchez TH. Number of casual male sexual
partners and associated factors among men who have sex with men: Results from the National
HIV Behavioral Surveillance System. BMC Public Health. 2011; 11(1):189. [PubMed: 21439069]

Sanchez T, Finlayson T, Drake A, Behel S, Cribbin M, DiNenno E, Lansky A. Human
immunodeficiency virus (HIV) risk, prevention, and testing behaviors: United States, National
HIV Behavioral Surveillance System: Men who have sex men, November 2003 [to] April 2005.
MMWR Surveillance Summaries. 2006; 55(SS06):1-16.

Sanchez, T., Kelley, C., O'Hara, B., Whiteside, YO., Lambert, R., Rosenberg, E., Sullivan, P. Lack of
awareness of HIV infection: Problems and solutions with self-reported HIV serostatus of men who
have sex with men (MSM).. Poster presented at the XIX International AIDS Conference;
Washington, DC. 2012. Retrieved from http://pag.aids2012.org/abstracts.aspx?aid=17884

Starks TJ, Gamarel KE, Johnson MO. Relationship characteristics and HIV transmission risk in same-
sex male couples in HIV serodiscordant relationships. Archives of Sexual Behavior. 2014; 43:139—
147. d0i:10.1007/s10508-013-0216-8. [PubMed: 24243004]

Sullivan PS, Hamouda O, Delpech V, Geduld JE, Prejean J, Semaille C, Fenton KA. Reemergence of
the HIV epidemic among men who have sex with men in North America, Western Europe, and

Arch Sex Behav. Author manuscript; available in PMC 2018 May 01.


http://pag.aids2012.org/abstracts.aspx?aid=17884

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

White et al.

Page 13

Australia, 1996-2005. Annals of Epidemiology. 2009a; 19:423-431. doi:10. 1016/j.annepidem.
2009.03.004. [PubMed: 19460672]

Sullivan PS, Peterson J, Rosenberg ES, Kelley CF, Cooper H, Vaughan A, Sanchez TH. Understanding
racial HIV/STI disparities in Black and White men who have sex with men: A multilevel
approach. PLoS One. 20143a; 9:e90514. doi:10.1371/journal.pone.0090 514. [PubMed: 24608176]

Sullivan PS, Salazar L, Buchbinder S, Sanchez TH. Estimating the proportion of HIV transmissions
from main sex partners among men who have sex with men in five US cities. AIDS. 2009b;
23:1153-1162. doi:10.1097/QAD.0b013e32832haa34. [PubMed: 19417579]

Sullivan PS, White D, Rosenberg ES, Barnes J, Jones J, Dasgupta S, Stephenson R. Safety and
acceptability of couples HIV testing and counseling for US men who have sex with men: A
randomized prevention study. Journal of the International Association of Providers of AIDS Care.
2014b; 13:135-144. doi:10.1177/232595741350 0534. [PubMed: 23995295]

The Methodology Center. PROC LCA & PROC LTA (Version 1.3.0). The Methodology Center, Penn
State; University Park: 2013. Retrieved from http://methodology.psu.edu

van den Boom W, Stolte |, Sandfort T, Davidovich U. Serosort-ing and sexual risk behaviour according
to different casual partnership types amongMSM: The study of one-night stands and sex buddies.
AIDS Care. 2012; 24:167-173. doi:10.1080/09540121.2011.603285. [PubMed: 21861633]

Wagenaar BH, Christiansen-Lindquist L, Khosropour C, Salazar LF, Benbow N, Prachand N, Sullivan
PS. Willingness of US men who have sex with men (MSM) to participate in couples HIV
voluntary counseling and testing (CVCT). PLoSOne. 2012; 7:e42953. doi:10.1371/journal.pone.
0042953.

Wall KM, Stephenson R, Sullivan PS. Frequency of sexual activity with most recent male partner
among young, Internet-using men who have sex with men in the United States. Journal of Homo-
sexuality. 2013; 60:1520-1538. doi:10.1080/00918369.2013.819256.

White D, Rosenberg ES, Cooper HL, Del Rio C, Sanchez TH, Salazar LF, Sullivan PS. Racial
differences in the validity of self-reported drug use among men who have sex with men in Atlanta,
GA. Drug and Alcohol Dependence. 2014; 138:146-153. doi:10.1016/j.drugalcdep.2014.02.025.
[PubMed: 24629628]

Zablotska IB, Grulich AE, De Wit J, Prestage G. Casual sexual encounters among gay men:
Familiarity, trust and unprotected anal intercourse. AIDS and Behavior. 2011; 15:607-612. doi:
10.1007/s10461-010-9675-2. [PubMed: 20376696]

Arch Sex Behav. Author manuscript; available in PMC 2018 May 01.


http://methodology.psu.edu

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

White et al. Page 14
Model fit Model fit by Number of Latent Classes — Combined Sample
1700 - Log
1600 - Classes  G-squared AlIC BIC likelihood df  Entropy
1500 - 1 1602.3 16183 16546  -32560 247 1.00
1400 2 3907 4247 5019 26502 238 0.84
1300 - 3 1614 2134 3314 25356 229 0.85
1200 3 4 1244 1944 3534 25171 220 0.71
1100 4 5 109.1 1971 3969 25094 211 0.73
- 6 98.1 2041 4447 25039 202 0.70
000 7 835 2075 4891  .24967 193 0.76
i \ 8 715 2135 5360  -2490.7 184 0.79
3\ 9 660 2260 5893 24879 175 076

700 \ 10 636 2416 6458 24867 166
600 R\
500
400
300
200 -
100 -

0 q.

Number of latent classes

PLOT — — AIC BIC

Fig. 1.

Latent Class Analysis model fit statistics by number of latent classes—combined sample (M
= 693). The graphand insettable present key indices of model fit, which were used to
determine the optimal number of latent classes to fit the data. For 1-10 class models, the
Bayesian Information Criterion (BIC), Akaike's Information Criterion (AIC), and the G-
squared statistic were compared. The point at which the values stop decreasing signals the
appropriate class number. For this latent class analysis, the BIC indicated that 3 classes was
the optimal number; the marginal decrease in the AIC and G-squared for subsequent class
models was comparatively small, and entropy dropped below 0.80 for models with 4 or more

classes
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Fig. 2.

Itegm-response probability chart for the 3-class model generated by latent class analysis on
296 partnerships described by 78 White men who have sex with men in Atlanta, GA. The
lines and values indicate the probability of a “yes” response on each item conditional on
being in the specific class. The three classes are each represented by different lines. The fop
(green) line represents the “high involvement” class, the middle (blue) line represents the
“medium involvement” class, and the bottom (red) line represents the “low involvement”
class (Color figure online)
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Fig. 3.

Item-response probability chart for the 3-class model generated by latent class analysis on
397 partnerships described by 115 Black men who have sex with men in Atlanta, GA. The
lines and values indicate the probability of a “yes” response on each item conditional on
being in the specific class. The three classes are each represented by different lines. The fop
(green) line represents the “high involvement” class, the middle (blue) line represents the
“medium involvement” class, and the bottom (red) line represents the “low involvement”
class (Color figure online)
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Fig. 4.

Itgm-response probability chart for the 3-class model generated by latent class analysis on
the combined sample of 693 partnerships described by 193 Black and White men who have
sex with men in Atlanta, GA. The /inesand values indicate the probability of a “yes”
response on each item conditional on being in the specific class. The three classes are each
represented by different lines. The top (green) line represents the “high involvement” class,
the middle (blue) line represents the “medium involvement” class, and the bottom (red) line
represents the “low involvement” class (Color figure online)
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Table 4

Questionnaire items prompting participants to describe affective characteristics of up to 5 previously named
sexual partners from the past 12 months

Gorbach typologya
If you had to further describe the type of sex partner [nickname] is/was, which of the following would you choose?

Someone who...

...is your primary sexual partner [primary partner]b
...you have sex with on a regular basis, but who is not your main or primary partner [regular partner]

...you have had sexual contact with more than once, but not on a regular basis, and who you normally socialize with [occasional partner
socialize with]

...you have had sexual contact with more than once, but not on a regular basis, and who you don't socialize with [occasional partner, no
socialization]

...you have had sexual contact with only one time, but could find again if necessary [one time, could find again]
...you had never met before you had sexual contact and never plan to see again [one-time stranger]

...you gave sex to for money or other goods or someone who gave you sex for money or other goods [exchange]

Partnership Assessment Scale’—selected items

Please indicate which of the following types of information you know about [nickname]
Last name

Which of the following activities have you done with [nickname]?
Talked on the phone or by email
Shared a meal
Been to his house or he has been to your house
Slept in the same bed for an entire night
Lived in the same house together

Met his family or introduced him to your family

If you are concerned or worried about something personal in your life, how likely is it that you will talk about it with [nickname]?d
Extremely unlikely
Very unlikely
Just as likely as unlikely
Likely
Extremely likely

aTypoIogy developed by Gorbach et al. (2006)
bText in brackets presents the shorthand labels used in the article to refer to each partnership typology. This text did not appear to participants
cDeveIoped by Gorbach et al. (2011)

d . .
Analyzed as extremely likely or likely vs. all other responses
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