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Abstract

Background—Social and legal acceptance of long-term same-sex partnerships in the United 

States has increased over the past decade which may impact sexual partnering among men who 

have sex with men (MSM). Identifying whether and how partnering trends have evolved at a 

national level could improve understanding of HIV transmission and prevention among MSM 

partnerships.

Methods—We used Centers for Disease Control and Prevention’s National HIV Behavioral 

Surveillance data (2008, 2011, and 2014) to study trends in the number and partner type 

composition (main/casual) of male sex partners among US MSM. Changes over time were 

assessed in Poisson regression models with the link function tailored to the count and binary 

outcomes.

Results—The mean total number of partners in the past year increased, while the mean number 

of main partners remained stable. The percentage of MSM with both main and casual partners 

increased, and we observed a shift from having ≥1 main and 0 casual partners to having ≥1 main 
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and ≥2 casual partners. Condomless anal sex in the past year increased regardless of partner 

composition.

Discussion—Findings suggest casual partnering among MSM has increased in recent years, 

including among those with ≥1 main partners. Both partner-based and individual prevention 

programs remain critical to reaching MSM.
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INTRODUCTION

Gay, bisexual, and other men who have sex with men (collectively referred to as MSM) are 

disproportionately affected by HIV and accounted for 70% of new HIV diagnoses in the 

United States in 2016.1 Estimates of HIV transmission among MSM have varied by main 

and casual partner type. For example, deterministic models have estimated that 68%–78% of 

HIV transmissions in MSM arise from main partnerships, likely driven by more condomless 

anal sex and higher sex frequency in main partnerships compared to casual partnerships.2,3 

As a result, partner-based prevention interventions such as couples’ HIV testing and 

counseling (CHTC) have been introduced to help reduce HIV infections among MSM.4,5 

Yet, sexual network models typically attribute most HIV transmissions to casual partners, 

perhaps because these models are able to capture increased concurrency with casual 

partners, supporting individual-based interventions for MSM in casual partnerships.6,7

Although the underlying drivers of HIV transmission among MSM may vary based on main 

and casual partner types, little is known about how the number and composition of sex 

partner types has changed nationally in recent history, and, thus, which relationship contexts 

should be prioritized for HIV prevention. Over the past 20 years, significant progress has 

been made in the acceptance of long-term same-sex partnerships in the United States, 

culminating in the Supreme Court decision to legalize same-sex marriage in 2015. 

According to the General Social Survey, from 1991 to 2010, public acceptance of 

“homosexual behavior” has increased by 27% and “same-sex marriage” by 35%.8 These 

recent social and legal changes over the past 2 decades could be leading to changes in sexual 

partnering among MSM, with possible implications for HIV transmission and prevention. 

For example, one hypothesis is that, on average, MSM may be more likely to form main 

partnerships during this period and reduce their number of total partners. A second 

hypothesis is that MSM on average may maintain the same total number of partners, but 

shift the composition of these partnerships toward having more main partners. Similar trends 

in condomless anal sex may be occurring. Previous research has shown that condomless anal 

sex among MSM in the United States has increased since 2005, but it is unknown whether 

this could be the result of an increasing number of main partnerships, within which MSM 

are more likely to engage in condomless anal sex.9,10

We sought to evaluate recent changes in the number and composition of sex partners among 

MSM to identify whether and how sexual partnering has changed in an era of increasing 

social and legal acceptance of long-term same-sex partnerships in the United States. 

Chapin-Bardales et al. Page 2

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2020 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Identifying and describing these changes could provide critical information for 

understanding HIV transmission among MSM and for determining the relationship contexts 

in which HIV prevention efforts should be focused.

METHODS

The Centers for Disease Control and Prevention’s National HIV Behavioral Surveillance 

(NHBS) collects data on HIV risk and prevention behaviors among 3 populations: MSM, 

persons who inject drugs, and heterosexuals at increased risk of HIV infection.11 Cross-

sectional data reported in this analysis were collected among MSM in 3 survey “rounds” 

(2008, 2011, and 2014). NHBS sampling procedures have been previously published and are 

summarized briefly here.12 MSM were recruited through venue-based, time-space sampling 

and, if eligible, were offered a behavioral survey and HIV testing. Eligible men included 

those who were male sex at birth and self-identified as male, had ever had sex with another 

man, were aged 18 years or older, currently resided in a participating metropolitan statistical 

area, had not previously participated in NHBS during that year’s survey, and were able to 

complete the survey in English or Spanish. For this analysis, eligible men also had to have at 

least 1 male sex partner in the past 12 months. NHBS activities were approved by local 

institutional review boards in each of the 21 participating metropolitan statistical areas 

(listed in Table 1).

Partner count outcomes included the number of total male sex partners in the past 12 months 

and the number of main male sex partners in the past 12 months. We estimated the adjusted 

mean partner counts overall and by key demographic characteristics. Total partner counts 

above 50 (2.1%) were set to 50, and main partner counts above 10 (0.3%) were set to 10 to 

avoid the influence of outliers on trends in mean counts. We used identity-linked Poisson 

regression to evaluate trends in the count outcomes and measured the mean change in 

partner count per 3-year increase in time. Descriptive statistics are reported for the binary 

outcomes of having 1 main partner only (and 0 casual partners) in the past year, having both 

main and casual partners in the past year, and having condomless anal sex in the past year 

among (a) men with 1 main partner only (and 0 casual partners) and (b) men with both main 

and casual partners. Main partners referred to “men with whom the participant has had sex 

and feels committed to above anyone else,” and casual partners referred to “men with whom 

the participant has had sex yet does not feel committed to or does not know very well.”13 

Because the odds ratio can overestimate the prevalence ratio for common binary outcomes in 

cross-sectional studies, we used log-linked Poisson regression with robust standard errors to 

obtain estimated “round” percent changes (ERPCs), which represent the mean relative 

percent change in the outcome per 3-year increase in time.14

All models included year as the main, continuous term of interest; age, race/ethnicity, and 

self-reported HIV status as covariates of interest; and all 2-way interaction terms between 

year and age, race, and HIV status to evaluate changes overall and by key characteristics. 

Because each model contained multiple interaction terms with year, when estimating the 

effect of year by 1 covariate of interest, we specified the distribution of the other 2 variables 

from the combined sample across all 3 survey years. This allowed for standardizing the year 

effects to the sample distribution of the other 2 variables in the model. City was also 
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included in models to account for potential confounding, and all models accounted for 

clustering by venue recruitment event. All analyses were conducted in SAS 9.4 and figures 

were created using R’s ggplot2 package.

RESULTS

For this analysis, we included 28,061 men across the 3 NHBS-MSM rounds who consented 

to participate, provided complete, valid survey responses, reported having at least 1 male sex 

partner in the past year, and provided information on the key covariates of interest. 

Characteristics of the sample by NHBS round are described in Table 1.

Partner Count Outcomes

Overall, the adjusted mean total number of male sex partners in the past year increased 

among MSM from 7.1 in 2008 to 7.7 in 2014 (Table 2; see Figure A, Supplemental Digital 

Content, http://links.lww.com/QAI/B299). We found significant differences by age and race. 

On average, MSM younger than 40 years experienced an increase of between 0.43 and 0.60 

total partners per 3-year increase in time, while MSM aged 40 years and older experienced 

stable total partner numbers. Black and Hispanic MSM, and MSM of other race/ethnicities 

apart from white, had stable trends in total partner counts; yet, white MSM had a significant 

increase of 0.67 total partners per 3-year increase. Total number of partners increased 

significantly among both HIV-negative and HIV-positive MSM.

Partner type was missing for 8 observations; hence, 28,053 participants were included in 

analyses of the main partner count outcome (Table 2; see Figure A, Supplemental Digital 

Content, http://links.lww.com/QAI/B299). The mean number of main male sex partners 

among MSM overall was stable from 2008 to 2014 at about 1 main partner per year. There 

were significant differences by age and HIV status. MSM aged 18–24 and 40 years and 

older and HIV-negative MSM experienced small decreases in the number of main partners, 

while HIV-positive MSM experienced a slight increase.

Partner Type Composition and Condomless Anal Sex Outcomes

The proportion of MSM having 1 main partner only in the past 12 months significantly 

declined from 19.9% in 2008 to 15.1% in 2014 overall. This represented a relative percent 

decline of 13.5% per 3 years during this period (ERPC = −13.5%, P < 0.01; Table 3 and see 

Figure B, Supplemental Digital Content, http://links.lww.com/QAI/B299). Significant 

interactions were found by age and race. Although the decline in the proportion having 1 

main partner only occurred across all age, race, and HIV status groups, the greatest 

decreases were in younger MSM aged 18–24, 25–29, and 30–39 years, white MSM, black 

MSM, and HIV-negative MSM.

The proportion of MSM having both main and casual partners in the past 12 months 

significantly increased overall from 36.9% in 2008 to 44.1% in 2014. This represented a 

relative percent increase of 9.1% per 3 years (ERPC = 9.1%; P < 0.01; Table 3 and see 

Figure B, Supplemental Digital Content, http://links.lww.com/QAI/B299). This significant 

increase was observed at a similar magnitude across all age, race, and HIV status groups, 

and we found no significant interactions for this outcome. When comparing the number and 
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composition of partner types over time, the proportion of men who reported having 1 or 

more main partners and 0 casual partners decreased by 7.6% (percentage points) from 2008 

to 2014 while the proportion of men who reported having 1 or more main partners and 2 or 

more casual partners increased by 6.3% (percentage points). All other composition types (0 

main and 1 casual, 0 main and 2 or more casual, and 1 or more main and 1 casual) remained 

stable (Fig. 1).

Of those who had 1 main partner only in the past year, 2 did not report on condom use (n = 

4897); of those who had both main and casual partners in the past year, 13 did not report on 

condom use (n = 11,566). Condomless anal sex among men with 1 main partner only in the 

past 12 months increased significantly from 53.0% in 2008 to 64.0% in 2014 (Fig. 2 and see 

Table A, Supplemental Digital Content, http://links.lww.com/QAI/B299). Condomless anal 

sex among men with both main and casual partners in the past 12 months was higher and 

also significantly increased from 69.0% in 2008 to 77.8% in 2014. We found no significant 

interactions for either outcome.

Post Hoc Subanalysis

Given our results above did not support our original hypotheses, we decided to conduct a 

limited post hoc analysis. A recent study demonstrated associations between frequent 

Internet use and higher number of casual partners in cross-sectional data from 2014.15 

Therefore, we sought to examine the role of Internet use on changes in sexual partnering 

using our 2011 and 2014 data. We found that when controlling for Internet use to meet or 

socialize with men in the past 12 months (ever vs. never), the increasing trend in total 

partner counts slightly attenuated (0.34 increase in total partners per 3 years; P = 0.03) and 

the trend in the proportion with both main and casual partners became stable (ERPC = 1.6%; 

P = 0.36). We further stratified our sample by Internet use frequency (weekly or more often 

vs. a few times a month or less frequent vs. never) and found that, among MSM who 

frequently (ie, weekly or more often) used the Internet to meet or socialize with men, the 

mean total partner counts increased by 1.1 partners per 3 years (P < 0.01) and the proportion 

of MSM with both main and casual partners increased by 5.7% per 3 years (P = 0.02), 

whereas MSM with occasional use or no use in the past 12 months had stable partner 

outcomes.

DISCUSSION

From 2008 to 2014, the mean number of total partners in the past year among MSM 

significantly increased overall, driven mostly by white MSM and MSM younger than 40 

years, while the mean number of main partners remained stable. During the same period, the 

proportion of MSM engaged in 1 main partnership only in the past year decreased and the 

proportion with both main and casual partners increased. Partnering changes were 

characterized by decreases in MSM reporting 1 or more main partners and 0 casual partners 

and increases in MSM reporting 1 or more main partners and 2 or more casual partners. 

Condomless anal sex in the past year increased significantly regardless of partner type 

composition.
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Although we expected that growing social acceptance of long-term same-sex partnerships 

could contribute to MSM being more likely to pair with main partners or have 1 main 

partner only in the past year, we did not observe this trend. Our overall findings suggest that 

MSM have been increasingly engaging in sex with additional casual partners. These results 

could serve to generate new hypotheses for future research. One explanation for our results 

may be that increasing social acceptance of same-sex relationships in general has led MSM 

to experience less stigma about same-sex behaviors and be more open to meet new casual 

sex partners in recent years. Another hypothesis is that the Internet boom and accessibility to 

smartphones, dating apps, and other online tools during the past decade has profoundly 

changed how men seek partners, and increasing use of the Internet may contribute to an 

increasing number of sex partners or a shift toward casual partners who may be easier to find 

online.16 A recent analysis of MSM found that Internet use to meet men has increased since 

2008 and that frequent Internet use was associated with greater partner counts in 2014.15 

Our post hoc subanalysis further demonstrated that the increasing trend in total partner 

counts became slightly attenuated and the trend in the proportion of MSM with both main 

and casual partners became stable after controlling for Internet use to meet men. When 

stratified, only men using the Internet most frequently (ie, weekly or more often) 

experienced significant increases in total partner counts and in the proportion having both 

main and casual partners. These findings suggest that partnering trends may differ by 

Internet use. Future studies should consider trends in Internet use to meet partners and 

associated risk behaviors by partner type and compare behaviors between online and offline 

partners by partner type. Although occurring during a period of stable overall HIV incidence 

for MSM, these hypotheses and proposed behavioral patterns are consistent with our results 

as well as the recent increases in condomless anal sex and sexually transmitted infections 

(STIs) among MSM in the United States and parts of Europe.9,17–19

The increases in total partners and the proportion of MSM with both main and casual 

partners in the past year raise an important concern that these may be concurrent main and 

casual partnerships and that concurrency may be increasing among MSM. Concurrency, or 

“the overlapping of sexual partnerships where sexual intercourse with 1 partner occurs 

between 2 acts of intercourse with another partner,” can contribute to the spread of infection 

through partners’ indirect exposure to one another.20–23 Concurrency can be more common 

within casual partnerships, as these tend to be shorter, and MSM may have multiple casual 

partners allowing for potential overlap in sexual acts.24,25 Yet, main partnerships tend to be 

longer in duration and have a higher frequency of sex acts and condomless anal sex than 

casual partnerships.2,25 If the main and casual partnerships MSM report are not serially 

monogamous, it is possible that men may be having sex with additional casual partners 

while in a longer-duration main partnership, resulting in concurrency and increasing a main 

partner’s risk of acquiring HIV. This may warrant increased attention to prevent 

transmissions to main partners who are exposed to condomless anal sex more frequently. 

Unfortunately, we were not able to examine timing of partnerships and therefore whether 

concurrency may be increasing among MSM; yet, this should be considered in future 

studies. Finally, we believed that previous findings of increasing condomless anal sex among 

MSM could be explained by an increasing number of main partnerships that are more likely 
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to practice condomless anal sex; however, our results do not support this, and further 

analyses to explain increasing condomless anal sex trends are needed.

We observed heterogeneity in partner outcomes by age, race, and HIV status. Black and 

Hispanic MSM had stable total partner counts and either stable or slightly declining main 

partner counts, yet both groups still experienced a significant increase in the proportion of 

MSM with both main and casual partners. These results indicate that although total partner 

counts were constant on average, there was still a shift in partner composition toward having 

both main and casual partners. This could suggest that there may have only been a certain 

number of sex partners that black and Hispanic MSM had over a year’s time, but that a 

similar change toward casual partnering was occurring among black and Hispanic MSM as 

observed for other races. Young MSM aged 18–24 years had the largest increase in total 

partners and the greatest declines in main partner counts and the proportion with 1 main 

partner only. One explanation for these results could be that population-level exposure to 

technology and online dating apps is unequally distributed or unequally increasing by age, 

such that young MSM are more likely to use these media to seek sex partners than their 

older counterparts were, exposing them to more casual partners.26 Alternative explanations 

could be that young MSM in recent years may be more open about sexuality and seeking 

partners or are coming of age and exploring sexuality earlier than when young MSM in 

previous years were, such that young MSM in recent years may have a greater number of 

partners or may be less likely to engage in main partnerships. This may be supported by 

other literature that has suggested declines in age of sexual debut and increases in sexual risk 

taking among younger birth cohorts.27 MSM with a known HIV-positive status had 

increasing total partner counts and increasing main partner counts; however, the magnitude 

of the increase in main partners was not enough to account for the total increase. Therefore, 

additional casual partners were still largely contributing to the total partner increase in HIV-

positive MSM. The proportion with both main and casual partners was also increasing in this 

subgroup and could indicate increasing concurrency. Although HIV transmission risk from 

known, nonrecently infected HIV-positive MSM to concurrent HIV-negative partners confers 

no additional risk over having the same number of serially monogamous HIV-negative 

partners, increased concurrency would still be relevant to these partners’ risk of acquiring 

other STIs.

Our findings regarding increasing casual partners and a shift toward casual partnering 

suggest that individual interventions for HIV prevention should continue to receive high 

priority for funding resources. Men with multiple partners may need individual interventions 

where they can be regularly tested and identified as candidates for treatment or pre-exposure 

prophylaxis (PrEP). These individual interventions should emphasize multiple options for 

reducing risk, including partner reduction and condom use. Yet, because the increase in 

casual partners did not occur alone, but in addition to having main partners, partner-based 

interventions that target main partnerships are still warranted for MSM. Existing partner-

based interventions such as CHTC are not commonly offered as part of routine HIV testing, 

but these interventions can facilitate testing together, discussion about HIV status, and 

negotiation of sexual agreements such as whether partners can have outside partners and 

what type of sex can occur within the relationship and/or with outside partners.28–31 Partner-

based interventions including HIV prevention programs geared toward couples can also help 
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to identify positive partners and either start or reengage them on treatment, or identify 

candidates for PrEP and support uptake and retention on PrEP, to reduce potential 

transmission not only within the partnership but with outside casual partners. Increasing 

financial support and capacity building for CHTC and other partner-based interventions in 

facilities that already provide HIV testing could maximize the impact of testing services and 

prevent transmissions among men in both main and casual partnerships.

This study is subject to several limitations. First, it is possible that insufficient time has 

accrued since recent social and legal acceptance of long-term same-sex partnerships to be 

able to observe and interpret the impact of social trends on sexual partnering norms; 

analyses could be revised once more data are available. Second, these data were collected 

using venue-based sampling and therefore are not generalizable to non-venue-attending 

MSM. Furthermore, it is important to note that our sample consisted of men who visit 

venues such as gay-oriented bars and restaurants, and it may be that men in committed, main 

partnerships are less likely to attend these venues. This may result in an underestimation of 

men with main partners or 1 main partner only in the past year. However, we did not expect 

this proportion of men in committed main partnerships who do not visit venues to change 

substantially over time, and therefore, we did not anticipate this to affect our estimates. 

Because we focused on self-reported sexual behavior outcomes, it is possible that social 

desirability may bias our estimates, underestimating partner counts and condomless anal sex. 

Although difficult to assess how social desirability bias may have changed over time without 

more objective measures of behavior, MSM may be more open to sharing information and 

less likely to misreport sex behaviors in recent years. In future NHBS rounds with MSM, 

additional biological measures such as STIs are planned and may be able to capture the 

magnitude of potential biases in self-reported sexual behavior data. Finally, we were not able 

to account for possible changes in men’s perceptions of partner type over time, but the 

objective definitions of partner types used in NHBS interviews did not change.

CONCLUSIONS

We found that total partner counts were increasing or stable across MSM subgroups, while 

main partner counts remained stable across most all groups. An increasing proportion of 

MSM had both main and casual partnerships in the past year, characterized by having more 

casual partners in addition to 1 or more main partners. In light of these behavioral trends, 

prevention efforts that use knowledge about partners are needed. Main partnerships can 

provide opportunities for routine couples’ HIV testing and identification of partners who 

need to enter or re-enter HIV care or initiate PrEP. Individual interventions for men with 

multiple casual partners should continue to encourage at least annual HIV testing, condom 

use, and partner reduction. Future research should study potential increases in concurrency 

by partner type and examine post hoc hypotheses including how increasing use of the 

Internet and dating apps may contribute to additional casual partnering in recent years.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Trends in partner type number and composition in the past 12 months among MSM—

NHBS, 21 cities, United States, 2008–2014.
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FIGURE 2. 
Trends in condomless anal sex in the past 12 months among MSM, by partner type 

composition—NHBS, 21 cities, United States, 2008–2014.
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