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Abstract

Background: Group sex events (GSEs) are common among cisgender men who have sex with men (MSM), pose a unique risk
profile for HIV and sexually transmitted disease (STD) transmission, and may be on the rise, in part because of Web-based
networking platforms. However, collecting data on GSEs can be challenging, and many gaps exist in our knowledge about GSE
participation among MSM.

Objective: The objective of this study was to develop survey questions addressing aggregate and partner-specific group sex
behaviors to measure prevalence of GSEs and associated risks in persons participating in Project Diagnostic Evaluation To Expand
Critical Testing Technologies (DETECT), including MSM seeking HIV and STD testing at a public clinic in Seattle, Washington.

Methods: We developed a computer self-assisted survey that included questions about participant demographics, sexual history,
and risk behaviors, including group sex, as a part of Project DETECT, a Centers for Disease Control and Prevention–funded
study evaluating point-of-care HIV tests. Aggregate and partner-specific questions asked about participation in all GSEs, threesomes,
and four-or-more-somes including questions about number and HIV status of sex partners and condom use during the events. To
evaluate question performance, we assessed the discrepancies in reporting between the aggregate and partner-specific questions,
quantified question refusal rates, and calculated the additional time required to answer the GSE questions. Information about
network density (number of partnerships of overlapping duration) was estimated and compared for MSM who did and did not
report GSEs.

Results: Among 841 visits by 690 MSM who were asked any group sex survey question, participation in a GSE of any type in
the past 3 months was reported at 293 visits (293/841, 34.8%). We found that 9.0% (76/841) of MSM in the sample reported ≥1
four-or-more-some in the partner-specific questions but did not report in the aggregate. The proportion of refusals on any given
aggregate GSE-related question ranged from 0% (0/273) to 10.6% (15/141) (median 2.6%) and partner-specific questions ranged
from 0% (0/143) to 22% (5/23) (median 3.0%), with questions about four-or-more-somes having the highest proportions of
refusals. Completing the aggregate group sex questions added 1 to 2 minutes and the partner-specific questions added an additional
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2 to 4 minutes per partner to the total survey length. As expected, the partner-specific GSE questions documented higher density
of sexual networks that was not captured by asking about total partner counts and overlap of specific partnerships.

Conclusions: We found that the Project DETECT survey was able to obtain nuanced information about GSEs. The question
skip patterns and consistency checks were effective, and survey fatigue was minimal. More research is needed on GSEs, and our
survey represents a promising data collection tool to help fill gaps in knowledge about the subject.

(JMIR Res Protoc 2019;8(11):e15426) doi: 10.2196/15426
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Introduction

A growing body of literature indicates that group sex, a sexual
interaction involving more than 2 participants, is common
among cisgender men who have sex with men (MSM) [1-6].
These events can vary widely in form and context, including
the number of participants, the relationships between
participants, the type of sex that occurs, and the site or setting
in which the event takes place [1-5]. Prevalence estimates of
group sex event (GSE) participation from previous studies
among cisgender MSM have ranged from approximately
one-quarter of respondents reporting group sex during the last
year in a venue-based sample in Washington, DC, to nearly
three-quarters of respondents reporting a GSE in their lifetime
in an online survey from the London metropolitan area [2,6-10].
GSE participation among cisgender MSM may be increasing,
in part because of the proliferation of Web-based and mobile
social networking platforms used to facilitate meeting sex
partners [6,11,12].

GSEs pose a unique set of risks for transmission of HIV and
other sexually transmitted diseases (STDs) because the single
event enables STD transmission from 1 infected individual to
multiple partners [4,13] more efficiently than a sequence of
monogamous events with the same number of partners [14,15].
Some studies have also shown that GSE participation is
associated with a higher prevalence of behavior associated with
risk for HIV acquisition such as condomless receptive anal
intercourse and using drugs or alcohol [7,8,10,12,16-18].
However, others have found that MSM who participated in
GSEs were more likely to use condoms or pre-exposure
prophylaxis (PrEP) than those who did not participate in GSEs
[9,19,20].

Much remains to be learned about the prevalence of GSEs and
the behaviors of persons who participate in them. Obtaining
nuanced data on GSEs is difficult for many reasons: the
sensitivity of the subject may make researchers and participants
hesitant to discuss the topic, in-depth questions about GSEs can
be complicated and difficult for respondents to navigate, and a
history of sexual stigma against MSM might make participants
hesitant to report GSE participation [5,21]. Studies on GSEs to
date have largely focused on determining prevalence and
associated population-level behavioral factors rather than
looking at partner-level or event-level data, and the absence of
partner-centric questions leaves significant gaps in our ability
to understand HIV and STD transmission dynamics and
characterize risk associated with GSEs [22]. Partner-specific
data are important for network-based models that are

increasingly being used in the analyses of HIV and STD
transmission because the density and structure of sexual
networks have been shown to be important characteristics in
mathematical models, especially for MSM [22]. However, the
importance of collecting these details needs to be balanced
against the additional time and effort required of study
participants to provide information on GSE participation.
Finding this balance can be particularly challenging in longer
national surveys such as the Centers for Disease Control and
Prevention (CDC) National HIV Behavioral Surveillance
(NHBS) and the American Men’s Internet Survey (AMIS). As
part of an ongoing study funded by the CDC to compare the
performance of point-of-care HIV tests, we developed a series
of aggregate and partner-specific questions to determine the
prevalence of GSEs among MSM and characterize condom use
and seroadaptive behaviors of participants during GSEs. In this
paper, we focus on the development of the survey questions;
detailed analysis of survey results will be presented elsewhere.

Methods

Study Design and Recruitment
These questions were implemented as part of a larger behavioral
survey administered via computer-assisted self-interview (CASI)
to participants in Project Diagnostic Evaluation To Expand
Critical Testing Technologies (DETECT) [23,24]. Participants
were English-speaking individuals aged ≥18 years and either
(1) cisgender men and transgender or gender nonconforming
individuals who had sex with men seeking HIV testing at the
Public Health - Seattle & King County (PHSKC) STD clinic
or (2) persons with known HIV infection referred from various
sources including the Madison Clinic at Harborview Medical
Center (a Ryan White–funded HIV care clinic) and PHSKC
HIV/STD Program staff. Participants with negative results from
all study HIV tests were able to re-enroll in the study every 90
days. The study was approved by the University of Washington
Human Subjects Division (study number 00001637). All
participants gave either written or verbal consent (using an
identical institutional review board–approved information
statement) and were compensated US $40 for study
participation. Project DETECT began enrollment in September
2015, and the behavioral survey was piloted from October 30,
2015, to February 23, 2016, with the inclusion of only those
participants who had discordant HIV test results (at least 1
positive and 1 negative HIV test result); 4 subjects completed
the survey during this time. Beginning February 24, 2016, all
study participants, regardless of their HIV test results, completed
the survey.
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Questionnaire
The CASI (Questionnaire Development System [QDS], version
3.0; Nova Research Company) assessed demographics, HIV
testing history and interaction with the health care system,
current symptoms of acute HIV infection, recent STD history,
PrEP use, antiretroviral treatment (ART) use, substance use,
and sexual behaviors at the aggregate and partner-specific levels.
Participants were asked between 18 and 287 questions,
depending on their responses. A blank piece of paper was
provided to help participants with recall and track details during
survey completion. Study staff were available to provide
clarifications regarding questions if requested. Participants were
able to refuse all questions in the survey other than the
documentations for study consent and specimen storage, sex at
birth, current gender, and gender of sex partners, if any, in the
last year.

Analysis Sample
This analysis was limited to a subset of cisgender MSM who
participated in Project DETECT. We defined MSM as reported
male sex at birth, current male gender identity, and anal sex
with at least 1 man in the past 3 months. These participants were
first asked if they participated in any GSEs and then about
threesomes and four-or-more-somes separately. Although GSEs
are generally defined in the literature as a sexual interaction
between ≥3 people, participants might consider group sex only
to include 4 or more participants [4]. Distinguishing between
threesomes and four-or-more-somes is potentially important
because participation in threesomes may be associated with
different partnership characteristics and behaviors than
participation in four-or-more-somes [1]. For the purposes of
this paper, we refer to GSEs to encompass all events that involve
≥3 persons including the study participant, threesomes to include
events with 3 people, and four-or-more-somes to indicate GSEs
that included ≥4 people.

Development of Group Sex Questions
As there are no pre-existing validated measures, the group sex
questions were modeled on NHBS and AMIS, in which
participants are asked about sexual behaviors in aggregate and
then asked about behaviors with their most recent partner(s)
[25,26]. When the last reported sex occurred in the context of
a GSE, such questions about most recent partner are challenging
to answer because of simultaneous partnerships. We, therefore,
modified these questions for Project DETECT to account for

the possibility of GSEs in the previous 3 months by asking
several questions about group sex participation with the
participant’s 3 most recent anal sex partners.

Aggregate Group Sex Questions
Depending on responses to previous questions and preprogramed
skip patterns, participants were asked between 1 and 76
questions about involvement in threesomes and
four-or-more-somes in the previous 3 months (Multimedia
Appendix 1).

Figure 1 illustrates the flow of the aggregate group sex
questions. Participants who reported having ≥1 GSEs in the past
3 months were asked to report the number of threesomes during
that time (Figure 1). Participants who reported at least 1
threesome were asked about the total number of anal sex
partners across all threesomes; total number of partners with
whom they had condomless anal intercourse (CAI) across all
threesomes; and distribution of CAI partners who were
HIV-positive, HIV-negative, or whose HIV status was unknown.
Participants were then asked the same series of questions about
four-or-more-somes if the number of reported threesomes was
less than the number of total reported GSEs. If a participant
refused to provide an answer to a question, they were skipped
to the next appropriate question. Participants were not able to
select “don’t know” as an answer option to any of the aggregate
GSE questions.

Consistency checks were programed within the aggregate
threesome and four-or-more-some questions to ensure data
accuracy. The total number of threesomes plus
four-or-more-somes could not be greater than the total number
of reported GSEs. Participants were not able to report more anal
sex partners or CAI partners within GSEs than the total number
of anal or CAI partners they had reported earlier in the survey.
The number of CAI partners in threesomes plus
four-or-more-somes could not exceed the number of anal sex
partners reported across all GSEs. Finally, the sum of
HIV-positive, HIV-negative, and unknown status CAI partners
in GSEs was required to equal the total number of CAI partners
reported in GSEs. From these data, the overall percentage of
MSM reporting anal sex in the past 3 months who also reported
participating in group sex can be estimated. Several other
measures, such as the percentage of all male sex partners who
were group sex partners as well as subgroups (eg, men who
reported group sex but only threesomes) can also be calculated.
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Figure 1. Questions and skip patterns for aggregate group sex questions. CAI: condomless anal intercourse; GSE: group sex event.

Partner-Level Group Sex Questions
Partner-level data were collected to describe up to 3 of the
participants’most recent anal sex partners (partners A-C) during
the past 3 months. Participants were asked a series of questions
about their relationship and sexual behaviors with partners A
to C. Questions included partner demographics, when and how
the participant met the partner, the self-defined nature of their
relationship (eg, “is/was partner A-C someone that you feel or
felt committed to?”), partner STD history, HIV status disclosure,
partner HIV status and ART or PrEP use, number of sexual
encounters with that partner in the past 3 months, and the dates
of first and most recent anal sex encounters with the partner
(Multimedia Appendix 1). We also asked about concurrency
between partners A to C (ie, sexual relationships with different
partners in the same period) and whether the participant knew
if partners A to C had sex with each other in the same time

frame that they were having sex with the participant, also
referred to in network modeling literature as a nondirected
transitive triad or a known triangle [27]. Those who reported
≥3 anal sex partners in the past 3 months were also asked
aggregate questions to describe those additional partners,
including the nature of their relationship, whether they engaged
in CAI in the past 3 months, and the HIV status of partners with
whom they had CAI.

If the participant reported anal sex with any of partners A to C,
they were asked if they had any threesomes or
four-or-more-somes in the last 3 months that involved that
partner. If so, they were asked to provide additional details about
the most recent GSE involving that partner (Figure 2).
Participants were asked about the number of threesomes that
involved the partner, whether any anal sex and CAI occurred
(between any participants of the threesome) in the most recent
threesome involving the partner, who had CAI within the most
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recent threesome, and the HIV status of the third man in the
most recent threesome with the partner. Participants were then
asked the number of four-or-more-somes in the past 3 months
involving the partner. If participants reported at least 1

four-or-more-some with any of partners A to C, they were asked
about the number of men in the most recent four-or-more-some
with that partner.

Figure 2. Questions and skip patterns for partner-specific group sex questions. CAI: condomless anal intercourse; GSE: group sex event.

Although we asked for the HIV status of all men in the
participant’s most recent four-or-more-some, questions about
condom use between each set of partners were limited to 4
people (partner A plus 3 additional people in the GSE) to
minimize participant burden. Figure 3 demonstrates the rapidly
increasing numbers of possible partner combinations with each
additional partner in the GSE. For example, a threesome includes
3 potential partner-pair interactions, whereas a six-some includes
15 (Figure 3). Due to programing limitations within the survey
software, we were unable to include a table or figure to
simultaneously display possible partner combinations for the

participant, which might have been more intuitive for some
participants to complete. Therefore, each question was
programed as an individual screen containing 1 question about
condom use during the most recent event between 2 individuals
(Multimedia Appendix 1). Participants were able to select “don’t
know” when asked about the HIV status of partners, including
the third person in their most recent threesome with partners A
to C. Selecting “don’t know” was also allowed when asked
about CAI between sets of partners that did not include the
participant during the most recent four-or-more-some.

JMIR Res Protoc 2019 | vol. 8 | iss. 11 | e15426 | p. 5https://www.researchprotocols.org/2019/11/e15426
(page number not for citation purposes)

Violette et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 3. Increasing complexity of partner-partner interactions with increasing size of group sex events.

We programed consistency checks within the partner-level GSE
questions. For participants reporting sex with any named
partners A to C and at least 1 other man in the same encounter,
responses should have reflected at least 1 threesome or
four-or-more-some with that partner; if not, the survey would
return to the overall GSE question for that specific named
partner to reconcile this inconsistency. The number of partners
in any reported four-or-more-some was required to be 3 or more.
In addition, the sum of HIV-positive, HIV-negative, and
unknown status partners in the most recent four-or-more-some
with any of the named partners A to C was checked to ensure
that it was equal to the total number of individual participants
reported in the GSE.

Data Accuracy and Consistency Between Aggregate and
Partner-Level Group Sex Questions
Owing to concern for participant burden, there were no
programed consistency checks for accuracy between subtotals
of GSEs reported in the aggregate and in the partner-specific
sections. Participants may, therefore, report a different aggregate
total of threesomes or four-or-more-somes when compared with
the reported number of threesomes or four-or-more-somes

involving partners A to C. This could include reporting no GSE
participation in the aggregate questions and then reporting GSE
activity with any partners A to C. If we had included such
consistency checks and an inconsistency occurred between the
aggregate and partner-specific questions, participants would
have been directed back to the aggregate questions to check
their previous responses. This would have required returning
to questions much earlier in the survey and reanswering multiple
questions, potentially including all 3 sets of partner-specific
questions. For the purpose of the descriptive analysis and
comparison of participation in GSEs by visit (described below),
any reported GSE activity in either the aggregate or the
partner-specific question sets by a participant was identified as
GSE participation. Discrepancies between the aggregate and
partner-level responses were also explored during analysis.

Statistical Analysis
We first aimed to determine the acceptability and feasibility of
the group sex questions by assessing participants’ willingness
to respond to them, survey fatigue and added burden related to
these questions, and the consistency of participants’ responses
within and across study visits. We calculated the overall
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proportion of refusals in the aggregate and partner-specific GSE
question sets and compared refusal proportions for questions
about partner A against questions about partner C to assess
completeness of data collection and to determine if there was
survey fatigue with more question exposure for participants.

We also compared the length of time required to complete the
survey based on the start and end times. We compared the
distribution of total time to complete the survey for those with
2 to 3 anal sex partners and those with ≥4 partners, as
participants who reported ≥4 anal sex partners received up to
20 additional questions about their relationship with those
partners. We then stratified by whether or not the participant
reported aggregate or partner-specific group sex to assess how
much time the different group sex questions added to the overall
survey duration.

To assess consistency of responses within a single survey, we
examined discrepancies between GSE participation reported in
the aggregate and partner-specific questions of the survey and
calculated frequencies of GSE reports for each question set. We
also created a composite measure of group sex participation
that combined any GSE report in either the aggregate or
partner-specific question set and then used the composite to
report the frequency of group sex participation in the sample.

To assess consistent reporting of GSEs among participants who
enrolled in the study more than once, we used a person-specific
medical record number to identify repeat enrollments and
compared reported GSEs across all visits for each individual
person.

After assessing these data quality and survey-taking measures,
we summarized the additional information about network density
gleaned from the group sex questions, compared with asking
only aggregate or partner-specific questions about one-on-one
partnerships. We calculated 4 measures of network density of
partners with whom the participant reported CAI: (1) mean
degree, that is, number of CAI partners in the past 3 months;
(2) the percentage of participants reporting partner concurrency,
that is, relationships with 2 different men in which the
participant reported having CAI with both men in the same
3-month period; (3) known triangles, that is, the percentage of
named partners A to C with whom the participant reported both
having CAI and knowing that the 2 partners had CAI with each
other; and (4) additional and otherwise hidden triangles and
higher-order partner overlap, that is, the percentage of
participants who did not report that named partners A to C had
sex with each other in the past 3 months but did report that they
had a GSE with the partner in which both the participant and
that partner had CAI with at least 1 additional man.

In this last measure, we used questions about the most recent
GSE to quantify occurrence of CAI with up to 3 additional
partners besides the participant and the named partner A to C,
which would not have been observed without the addition of
the partner-specific group sex questions.

We compared these 4 measures among MSM with at least 2
total partners (meaning they could have engaged in group sex)
and at least 1 anal sex partner in the previous 3 months (which
was the subset of participants who were asked the GSE and
partner-specific survey questions), stratified by whether or not
they reported a GSE. We used Wilcoxon rank sum test to
compare means and chi-square tests to compare percentages.
All analyses were conducted using SAS version 9.4 (SAS
Institute Inc).

Results

From September 2015 to September 2017, there were 1260
study visits in Project DETECT. Of the 833 HIV-negative study
participants, 163 repeat participants (163/833, 19.6%) had a
median of 2 (interquartile range [IQR] 2-3; range 2-7) study
visits. Behavioral surveys were completed by 854 individual
participants at 1104 visits. Behavioral surveys were missing for
154 individual participants across 156 study visits. Among study
visits with a completed survey, male sex at birth was reported
during 1071 (1071/1104, 97.01%) visits, and of those, 1038
(1038/1071, 96.92%) visits were among participants who
identified as male gender. Of these 1038 visits, participants
reported at least 1 male anal sex partner in the past 3 months
(MSM) and were, therefore, asked at least 1 of the GSE
questions at 841 (841/1038, 81.02%) visits with 690 individual
people.

Table 1 shows GSE participation as reported through the
aggregate and/or partner-specific GSE questions. In 293
(293/841, 34.8%) visits, participants reported a GSE of any type
in the previous 3 months; at least 1 threesome or
four-or-more-some in the past 3 months was reported in 270
(270/841, 32.1%) and 137 (137/841, 16.3%) visits, respectively
(categories not mutually exclusive). For each reported GSE
activity, we found that some participants did not report GSE
participation in the aggregate question set but did report at least
1 GSE event with partner(s) A, B, and/or C (Table 1). Notably,
76 of 137 (55.5%) four-or-more-somes were reported by MSM
in the partner-specific question set but were not reported in the
aggregate. In addition to whether or not any GSEs were reported,
there were also discrepancies in the number of threesomes and
four-or-more-somes; for all types of GSEs, there were instances
where participants reported a higher number of events in the
partner-specific section when compared with their response in
the aggregate (data not shown).
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Table 1. Comparison of reported group sex event participation in aggregate and partner-specific group sex event questions among men who have sex
with men (N=841).

Reported in partner-
specific questions but
not aggregate questions,
n (%)

Reported in aggregate
questions but not partner-
specific questions, n (%)

Reported in both aggregate
questions and partner-specif-
ic questions, n (%)

Reported in either aggregate or
partner-specific questions or
both, n (%)

Type of GSEa

20 (2.4)82 (9.8)191 (22.7)293 (34.8)Reported GSE(s)

21 (2.5)81 (9.6)168 (20.0)270 (32.1)Reported threesome

76 (9.0)32 (3.8)29 (3.4)137 (16.3)Reported four-or-more-some

aGSE: group sex event.

Among the 841 visits with MSM where GSE questions were
asked, 261 visits were with 110 individual people who enrolled
in the study multiple times. Approximately half of the 110 repeat
participants reported no GSEs at any of their study visits,
whereas 20 of 110 (18.2%) reported GSEs at every visit where
they were asked the questions. The remaining 37 repeat
participants (37/110, 33.6%) reported GSEs at 1 or more, but
not all, of their study visits.

The proportions of refusals to aggregate-level GSE questions
ranged from 0% (0/273) to 10.6% (15/141), with a median of
2.6% (Table 2), and to partner-level questions stratified by
partner ranged from 0% (0/143) to 22% (5/23), with a median
of 3.0% (data not shown). The proportion of refusals to
questions about partner C was higher when compared with that
about partner A (data not shown).

Table 2. Refusal rates of aggregate group sex event questions.

Proportion refused (%)Refused to answer
question (n)

Was asked question (n)Aggregate GSEa question

1.19841Number of times participant had a GSE

00273Number of times participant had a threesome

1.64249Number of men participant had anal sex with during all threesomes

0.51211Number of men participant had CAIb with during all threesomes

5.910169Number of CAI partners during threesomes whose HIV status was unknown

7.713169Number of CAI partners during threesomes who were HIV-positive

7.713169Number of CAI partners during threesomes who were HIV-negative

10.615141Number of times participant had a four-or-more-some

0061Number of men participant had anal sex with during all four-or-more-somes

0054Number of men participant had CAI with during all four-or-more-somes

3139Number of CAI partners during four-or-more-somes whose HIV status was
unknown

8339Number of CAI partners during four-or-more-somes who were HIV-positive

8339Number of CAI partners during four-or-more-somes who were HIV-negative

aGSE: group sex event.
bCAI: condomless anal intercourse.

The time required to complete the survey increased with both
overall partner number and the number of partners with whom
the participant reported group sex (Table 3). For participants
reporting 2 to 3 total anal sex partners, the survey took a median
of 18 minutes if they did not report group sex or only reported
group sex in the aggregate questions. Participants asked the
additional partner-specific group sex questions took 1 to 2
additional minutes per partner to complete the survey. Those

with ≥4 partners were asked an additional set of questions about
the characteristics of those partners; on average, this group took
an additional 3 minutes regardless of group sex participation.
Those with ≥4 partners who reported partner-specific GSEs
with all 3 of partners A to C took between 8 to 10 additional
minutes to complete the version of the survey with all the
additional partner-specific survey questions.
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Table 3. Time required to complete the Project Diagnostic Evaluation To Expand Critical Testing Technologies (DETECT) behavioral survey, stratified
by total number of anal sex partners and the number of partners with whom the participant reported participating in group sex in the previous 3 months.

Reported ≥4 anal sex partnersReported 2-3 anal sex partnersReporting of group sex in aggregate and partner-specific
questions

Median (IQR) minutesnMedian (IQR) minutesn

21 (17-27)12218 (14-22)233No group sex reported in the aggregate and no partner-
specific group sex reported

20 (17-28)5518 (14-26)20Group sex reported in the aggregate but no partner-specific
group sex reported

24 (20-31)6320 (16-35)46Group sex reported in the aggregate, partner-specific group
sex with 1 partner

26 (20-36)4421 (19-27)22Group sex reported in the aggregate, partner-specific group
sex with 2 partners

28 (23-33)2021 (19-25)4Group sex reported in the aggregate, partner-specific group
sex with 3 partners

Table 4 subsets the sample further by limiting to MSM who
reported at least 2 male sex partners, the number of persons
needed for a GSE to occur. Data in Table 4 illustrates both the
types of network density data collected through the
partner-specific and aggregate group sex questions and how
these questions impact information available about the structure
of MSM sexual networks for those who do and do not report
group sex. Men who reported participating in group sex reported
a higher mean number of CAI partners in the past 3 months
than those with at least 2 partners who did not report group sex
participation (4.1 vs 2.0; P<.001). Although men who reported

group sex had a similar likelihood of any concurrent partnerships
compared with participants who did not report GSEs (27.0%
vs 23.4%; P=.28), they were much more likely to report that
named partners also had sex with each other (a triangle)
compared with participants who did not report any GSEs (26.0%
vs 5.9%; P<.001). The aggregate questions that asked who had
anal sex with whom during the most recent group sex encounter
found that 14.2% of participants who did not report that partners
A to C had sex with each other did report a group sex encounter
where the participant and 1 of these named partners had CAI
with at least 1 additional man.

Table 4. Comparison of measures of network density for persons reporting ≥2 sex partners and at least 1 anal sex partner by self-reported group sex
event participation in the previous 3 months.

ExamplesNo group sex event reported
(n=410)

≥1 group sex event reported
(n=289)

Measures of network density

2.04.1Mean number of condomless anal inter-
course (CAI) partners

23.427.0Proportion of participants reporting concur-
rency between anal sex partners, %

5.926.0Proportion of participants who reported that
≥1 of named partners A-C had sex with each
other (triangles), %

Not applicable14.2Proportion of participants who reported that
named partners A-C did not have sex with
each other but the participant, a partner, and
≥1 other person had CAI during the most
recent GSE (triangles and higher-order CAI
partner overlap), %

Discussion

Principal Findings
In the context of Project DETECT, we developed and tested
aggregate and partner-level questions about recent GSE
participation among MSM. The questions allowed for effective
analysis of nuanced information about overall and
partner-specific GSEs. We found that a GSE of some type in

the past 3 months was reported in 293 (34.8%) visits with MSM
that we surveyed—a finding that is consistent with what has
been previously reported in the literature [6,7,10,13,20,28,29].

Owing to discrepancies in reporting GSE participation between
the aggregate and the partner-specific question sets, we created
a composite measure of the 2 responses to form a more complete
estimation of GSE participation in this population. The largest
discrepancy between questions was in reporting
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four-or-more-somes; 9% of MSM responding to these questions
reported in the aggregate questions that they did not participate
in a four-or-more-some but then later reported at least 1
four-or-more-some with at least 1 of their named partners A to
C in the partner-specific section. This demonstrates the
importance of asking about GSEs in multiple ways, including
in the context of specific partners, to increase the likelihood of
recall or question completion. Asking only aggregate GSE
questions or partner-specific questions in our sample would
have led to underreporting and resulted in missed opportunities
for further assessing the role that simultaneous partnerships
play in HIV transmission. Studies among MSM have also
illustrated the importance of partner- or event-level data in
addition to aggregate measures, specifically in the context of
CAI [30-33] and substance use [34,35].

Overall, the majority of participants answered the GSE questions
completely; the proportion of answer refusals ranged from 0%
to 10.6% in the aggregate questions and from 0% to 21.7% in
the partner-specific questions. Refusal rates for some of the
partner-specific questions were somewhat higher than those for
the aggregate questions, which could be because of survey
fatigue, sensitivity of the questions asked, or that participants
were not able to report specific details about their partners’
behaviors in larger GSEs. Within the partner-specific questions,
refusal rates for questions about partner C were higher than
those about partner A. It is possible that the partner that
participants labeled partner A may be the one they knew most
about, were closest to, or had sex with most recently. With this
bias, it is not surprising that the refusal rates for questions about
partner C are higher than the refusal rates for partner A, although
survey fatigue may have also contributed to this difference.

Compared with participants who reported no group sex in either
the aggregate or the partner-specific questions, exposure to the
aggregate GSE questions did not increase the mean time it took
to complete the survey. Those who were also asked the
partner-specific questions took an additional 2 to 4 minutes, on
average, to complete the survey. Despite the longer survey
duration, both sets of group sex questions provided novel
information about the density of MSM sexual networks. This
extra time spent is relatively minor compared with the overall
average survey duration (19 minutes), and these questions are
critical to understand the association between GSEs and HIV
and STD acquisition as well as to parameterize network models
that are being used to estimate the impact of different
interventions on HIV epidemics [14,15,22,36].

Approximately one-fifth of the HIV-negative participants
re-enrolled in our study and had multiple research visits over
the course of the period that we evaluated. Of the 110 repeat
participants who answered the group sex questions at multiple
study visits, 36.4% reported GSEs at some, but not all, of their
study visits, indicating that person-level changes did exist. This
illustrates the importance of using data from all visits in future
analyses, as restricting to 1 visit per person would have resulted
in an underestimate of GSE participation among this sample of
MSM.

The implementation of these questions allows us to identify
novel information about the density of the sexual networks of

MSM. Traditional behavioral surveys have described the number
and percentage of all partners that are CAI partners. Only
recently have surveys also tried to describe the overlap of
partnerships and the duration of partnerships of different types.
To our knowledge, this is the first survey that has asked about
detailed partner-level interactions, enabling an understanding
of the risk-taking behaviors between partners within a GSE and
increasing our knowledge of network density. We found that
similar amounts of concurrency were reported by those with
multiple anal sex partners who did and did not report
participation in GSEs. Perhaps not surprisingly, we were also
able to document that those who engaged in group sex were
much more likely to report knowing that 2 of their recent named
sex partners had also had sex with each other. However, our
novel partner-specific questions about the most recent group
sex encounter found a subset of those who engaged in group
sex reported having CAI with several of the men in the
encounter. This sharing of sexual partners has been shown to
lead to dense subpopulations within the overall sexual network
that enhance and sustain the possibility of transmission of STDs.
The details of this sexual partner overlap would not have been
captured without the additional partner-specific questions
specifically about group sex.

Limitations
There are limitations to this study that should be considered.
Results from our study participants in Seattle, Washington, may
not be representative of all MSM or of other geographic areas
where HIV testing, care for people living with HIV, PrEP, and
other services may be less accessible or available. Owing to
these differences, it is possible that our participants may be
more likely to have GSEs or may have been more willing than
others outside of Seattle to report on sensitive information. The
majority of participants in this sample were recruited for study
participation while seeking HIV testing at a local STD clinic,
which means this sample may have different levels of recent
HIV risk than MSM recruited from other venues. In addition,
these group sex questions were not cognitively tested or
validated among this population before study enrollment, which
might have impacted the proportion of survey questions that
were refused by participants. Anecdotally, no study participants
asked clarifying questions to the study research staff, and most
of the participants completed the group sex section of the survey.

Our survey asked questions about GSEs only to persons who
reported being born male and who had at least 1 male anal sex
partner in the past 3 months, and our analysis sample restricted
further to only participants who identified as a man at the time
of the survey. Participants who identify as something other than
a man, MSM who report only oral sex, transgender and
genderqueer individuals who do not report male sex at birth,
and individuals who report nonmale partners are eligible for
Project DETECT, but were not asked the group sex questions.
In addition, we asked participants about male partners in GSEs
but did not specify that partners within GSEs had to be cisgender
men, which might have led to misclassification of partners
included in the most recent event.

Participants also may have experienced GSEs with transgender,
genderqueer, or female partners, but those events were not
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captured by the current version of our questions. Little research
has been done on transgender and genderqueer individuals in
the context of group sex, but like cisgender MSM, they are at
higher risk for HIV acquisition. A 2017 meta-analysis by Baral
et al [37] found an estimated pooled HIV prevalence of 21.7%
in transgender women in the United States. Though prevalence
estimates in transgender men are lower, the current scope of
research is limited [38]. Future surveys assessing group sex
participation at the aggregate and partner-specific levels should
include these groups in research, as conflating MSM with other
genders may not fully address the differences in HIV risk [39].

While assessing these survey questions, we saw that participants
did engage in GSEs where no anal sex was reported. In this
version of the survey, we only asked about GSEs if the
participant reported anal sex in the previous 3 months, thereby
missing potentially important information about partner
interactions and networks that might include only oral sex.

The partner-specific question set was limited to the 3 most recent
male anal sex partners. Although we did collect some
information on additional anal sex partners after the 3 most
recent, we did not collect the same level of detail (Multimedia
Appendix 1). As four-or-more-somes can include those
additional partners, collecting more detailed data can add to our
knowledge about network density and concurrency.

Finally, because of concern for survey length, the
partner-specific questions detail only the most recent threesome
and four-or-more-some. A participant’s most recent GSE may
not be consistent with other GSEs in the previous 3 months in
which they have participated, particularly in this sample of men
presenting to an STD clinic seeking an HIV test. However,
research among MSM and other populations shows moderate
agreement between reports of behaviors at last sex and
period-level prevalence questions, indicating that last sex can
serve as a valid proxy of behaviors over a period [40,41].
Although collecting detailed information about all GSE
participation in the previous 3 months could be beneficial in
helping to understand potential HIV and STD transmission,
researchers must consider balancing this detail with participant
burden and potential recall issues.

Future Research
The paper describing the analysis of the impact of group sex
participation on both STD and HIV acquisition in Project
DETECT will be forthcoming. This study has prompted
additional related research and modifications to our original
protocol. We asked 1 of the GSE questions of the venue-based

sample of MSM recruited for NHBS in Seattle in 2017, as well
as the 2018 AMIS survey, to field these questions in other
populations than the one described here. We believe that our
findings illustrate potential for these questions to be incorporated
in other national surveys and should be piloted, and ultimately
validated, in different geographic regions and with different
populations.

Since collecting these data, the Project DETECT behavioral
survey has been updated to address some of the limitations
described above. As stated above, the survey now collects
aggregate GSE information from MSM who report only oral
sex in the previous 3 months. This revision will enable us to
collect data from MSM who may have only oral sex but be
involved in GSEs where CAI is occurring between other
partners.

A Spanish language version of the survey has also been created
for Project DETECT to include those who can read and write
in Spanish but not English (Multimedia Appendix 2). This
population is important to include in HIV studies, as HIV
diagnoses among Hispanic/Latino MSM increased 13%
nationally between 2011 and 2015, and, in King County, where
our survey was administered, Latino MSM are 39% more likely
than white MSM to have an HIV diagnosis in their lifetime
[42,43]. Studies that utilize surveys similar to ours could
incorporate our questions to assess responses in additional sites
and populations.

Using a survey software that has the ability to include tables or
pictorial representations could aid in the ability to collect more
accurate and detailed quantitative information about GSEs and
interactions that involve multiple simultaneous partnerships. In
addition, performing qualitative interviews could help us better
understand STD and HIV risk in the context of GSEs, which
would improve future survey instruments.

Conclusions
It is crucial to have appropriate tools to measure and understand
GSEs, a sensitive but important topic for the sexual health of
MSM. Our study demonstrated that although no one set of
questions performed perfectly, implementing a survey with both
aggregate and partner-level questions could provide a detailed
picture of GSE participation and the density of sexual networks.
The questions seemed to be acceptable, skip patterns and
consistency checks were effective, and survey fatigue was
minimal. More research is needed on this subject, and our survey
represents a promising data collection tool to help fill the gaps
in our knowledge.
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