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Abstract

Background: Thereis a need to develop innovative and accessible dyadic interventions that provide male couples with the
behavioral skillsto manage the risk of HIV transmission within their relationship.

Objective: We conducted a pilot randomized controlled trial (RCT) to assess the feasibility and acceptability of the electronic
health (eHealth) HIV prevention toolkit intervention to encourage seroconcordant negative male couples in the United States to
establish and adhere to a sexua agreement (SA).

Methods: Eligible, consented couples were randomly assigned to the intervention or education control and followed up for 6
months, with assessments occurring every 3 months after baseline. Acceptability itemswere assessed at both foll ow-up assessments.
Descriptive and comparative statistics summarized cohort characteristics, relationship dynamics, and SA outcomes for the entire
cohort and by trial arm. To examine the association between couples' relationship dynamics and their establishment of an SA
over timeand by trial arm, multilevel logistic regression analyseswere performed with arandom intercept to account for correlations
of repeated measurements of relationship dynamics at months 3 and 6; the odds ratio (OR) of establishment of an SA and the
corresponding 95% confidence interval were then reported.

Results: Overdl, 7959 individuals initiated screening. Reasons for individual ineligibility varied. An electronic algorithm was
used to assess couple-level digibility, which identified 1080 ineligible and 266 eligible dyads. Eligible couples (n=149) were
enrolled in the pilot RCT: 68 received the intervention and 81 received the education control. Retention was 71.5% (213/298
partnered men) over the 6 months. Participants reported high acceptability of the intervention along with some areas for
improvement. A significantly higher proportion of coupleswho received theintervention established an SA at 6 months compared
with those who received the education control (32/43, 74% vs 27/50, 54%; P=.05). The OR of establishing an SA for couplesin
the intervention versus those in the control condition was greater than 2 when controlling for a number of different relationship
dynamics. In addition, the odds of establishing an SA increased by 88% to 322% for each unit increase in a variety of averaged
relationship dynamic scores; the opposite result was found for dynamics of stigma. Differences between trial arms for SA type
and adherence were nonsignificant at each assessment. However, changesin these 2 SA aspectswere noted over time. The average
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number of items couples included in their SA was 18, and about one-fourth to one-third of couples included HIV prevention
items.

Conclusions: The findings demonstrate strong evidence for the acceptability and feasibility of the eHealth toolkit as a brief,
stand-alone, couples-based HIV prevention intervention. These findings support the need to update the toolkit and evaluate it in

alarger clinical trial powered for efficacy.
Trial Registration:

(IMIR Form Res 2020;4(2):€16807) doi: 10.2196/16807

Clinical Trials.gov NCT02494817; http://clinicaltrials.gov/ct2/show/NCT02494817
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Introduction

Background

National estimatesindicate that between one-third and two-thirds
of HIV infections among gay, bisexual, and other men who
have sex with men (GBMSM) occur within primary
relationships (ie, male couples) [1,2]. In response to these
estimates, a growing interest in couples-based approaches to
HIV prevention [3-10] has emerged to investigate how
relationship dynamics may affect male couples' risk for HIV
and other sexually transmitted infections (STIs) and the
development of interventions for this population. There is a
need to develop innovative dyadic interventions that provide
couples with the behavioral skills to manage the risk of HIV
transmission within their relationship.

Couples Interdependence Theory

Couples interdependence theory (CIT) is a useful health
behavior change theory to understand and examine the process
inwhich relationship dynamics (ie, interaction between primary
partners) positively and negatively impact mae couples
decisions and behaviorsrelative to their risk for HIV and other
STIs [11,12]. CIT describes one potential process of how
relationship partnersinfluence, initiate, and maintain behaviors
that impact one another’s health (ie, interdependence) [11,12].
Relative to HIV/STI prevention, this theoretical framework
takes into consideration predisposing factors of the couple,
which includestheir rel ationship functioning (eg, commitment,
satisfaction, and trust), communication style, perceptions of
HIV/STIs as a hedlth threat, and preferences for outcomes
associated with the health threat (eg, condom use and testing).

In CIT, these predisposing factors are posited to affect couples
transformation of motivation and communal coping, 2 other
key features of CIT. Transformation of motivation refersto the
coupl€e’s cognitive interpretation and emotional responseto the
health threat as being meaningful (ie, important) to their
relationship. In other words, partners move from a primarily
individual-focused motivation to onethat ismore prorel ationship
and health enhancing (ie, how both partners as a couple benefit
instead of only one) [11,12]. Transformation of motivation also
lends itself to the couple, creating joint goals for long-term
relationship functioning, and each partner’s willingness to
accommodate for the relationship isafunction of the dynamics
present in the relationship [13,14].
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Another key component to CIT is communal coping, which
refers to partners having a shared assessment of HIV/STIsasa
health threat, a vision of shared action about managing and
reducing their risk for HIV/STIs (via behaviors) and engaging
in related HIV/STI prevention behaviors that are beneficial to
them as a couple [11,12]. Couples coping strategies for
HIV/STI prevention are largely determined by the degree that
both partners appraise HIV/STIsfrom an individual standpoint
to one as a collective team (ie, transformation of motivation),
such that their shared emotional and cognitive responses lead
to a greater likelihood of them making ajoint effort, partaking
in planning and decision making and communicating about how
best to reduce their risk for HIV and other STIs[15,16]. CIT
provides a useful theoretical framework to examine how
couples’ dynamics in general and changes in their dynamics
(eg, predisposing factors, transformation of motivation, and
communal coping) may lead relationship partners to working
together to engage in and achieve their joint health goals as it
appliesto HIV/STI prevention.

Sexual Agreements

Sexual agreements (SAs) are one dynamic of male couples
relationshipsthat haveimplicationsfor HIV/STI prevention, as
supported by a number of investigations identified in a recent
scoping view [17]. An SA isformed when partners have explicit
conversations with decision making that leads them to having
amutual understanding about which sexual and other relational
behaviors, they want to occur with each other (ie, in their
relationship) and if applicable, with anyone el se (eg, casual sex
partners) [18,19]. To date, much research has been conducted
about male couples' SAs, including circumstances and reasons
for forming an agreement [18,20-23], investment in one[24-27],
and adherence rates and disclosure, and reasons when an
agreement is broken [17,28]. SAs are common among male
couples [18,20,21,25,29], vary by type [18,19,29,30] and are
dynamic, such that changes in composition or type may occur
over time[31]. Typesof SAsand the composition of thesetypes
come in many forms, yet they generaly fall into 3 broad
categories of closed, open with guidelines, and open without
guidelines. A closed agreement represents that sex only occurs
between the primary relationship partners, whereas an open
agreement with or without guidelines permits certain (or any)
sexual and relational behaviorsto occur with casual sex partners.

Implicitly, SAshavedirect implicationsfor HIVV/STI prevention
as this dynamic pertains to couples' sexual behaviors, which
may or may not affect their risk for HIV and other STIs. A
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recent scoping review summarized the associations reported
from previous studies on male couples establishment and
adherence to the agreement and their engagement in condomless
anal sex (CAS) within and/or outside of the relationship [17].
In general, negative associations were found between
engagement in CAS outside of the relationship and coupleswho
concurred about having an agreement (including type) and to
adhering to it [17]. Other work has found that partnered
GBMSM’s likelihood of having had CAS within and outside
of the relationship significantly decreased as their scores of
being invested in the SA increased [32].

The associations between couples SAs and their attitudes
toward couple’'s HIV testing and counseling (CHTC) and
pre-exposure prophylaxis (PrEP) [33] has aso been explored
[34-38]. Findings from these studies point for the need to tailor
content and messaging that account for couples perceived
concerns and benefits about using these prevention strategies
relative to how it may affect their relationship and agreement.

By definition and in consideration of CIT, the process of
establishing an SA could be advantageous for helping couples
to reduce their risk for HIV and other STIs in several ways.
First, it may provide couples with opportunities to learn and
practice communication and negotiation skills, including the
facilitation of discussions about their previous and current
behaviors pertinent to prevention (eg, sex and substance use)
and waysforward. Second, creation of an SA could help couples
foster having ajoint responsibility and identify waysfor partners
to support one another and for them to make associated decisions
for how best to prevent HIV and other STIsin their relationship.
For instance, creating an SA could enable couples with
opportunities to decide if and when to use various
evidence-based HIV/STI prevention strategies in their
relationship according to their HIV serostatus and relational
and sexual needs. Such strategies could include condom use,
individual HIV/STI testing, CHTC, PrEP, and/or treatment as
prevention (TasP) [39-42] with antiretroviral treatment (ART)
to obtain and maintain an undetectable viral load to decrease
the risk of onward HIV transmission among those living with
HIV. As noted in prior work with male couples [43-49], the
strategies which couples could include in their agreement may
depend on the support and needs of each partner in the
relationship, their attitudes toward these strategies, and their
value and engagement in behaviors (eg, CAS and substance
use) that may increase their risk for HIV yet be at odds with
certain dynamics of their relationship (eg, trust and intimacy).

Couples-Based HIV Prevention I nterventionsfor Male
Couples

One metaanalysis has concluded that couples-based
interventions are more effective in promoting sexual risk
reduction behaviors and testing for HIV and other STIs when
compared with interventions delivered to individual partners
[8]. Although the evidence to support this conclusion is
tempered by the limited number of efficacious HIV prevention
interventions availablefor male couples[7], severa theoretically
informed, couples-based HIV prevention interventions have
been devel oped for male couples[50-59], with several pending
dissemination of outcomefindings[50,51,54,58]. Many of these
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current and upcoming interventions use a tailored approach to
accommodate couples  specific needs, incorporate
communication and other dynamics in relationship
skills-building activities (eg, problem solving), provide sexual
health education and HIVV/STI prevention-related resources, and
encourage the formation of an SA or risk-reduction plan.

Several of the interventions include CHTC as one of the core
components, either delivered in person [52,53,55,56] or remotely
(ie, video Web-based platform) [51,54]. The number of sessions
in the interventions vary, from 2 [50,51], 3 [55] and 4 [52,58]
up to 7 sessions [59]. CHTC is a single-session intervention
[56] that has also been pilot tested with an added component to
address substance use [53]. The delivery time for these
interventions also varies, ranging from 45 min for a single
session (eg, CHTC) up to 10 or more hours for all sessions.

With respect to specific populations of male couples, 2 of the
interventionswere designed for young GBMSM in relationships
[51,52]: one for methamphetamine-using black male couples
[59] and another for predominantly Spanish-speaking Latino
GBMSM and their same-sex partners [57,58]. Two of the
interventions were developed to attend to the HIV care and
adherence needs of male coupleswith one or both partnersliving
with HIV (ie, serodiscordant and seroconcordant positive)
[50,55], whereas some focus on the HIV prevention needs of
seroconcordant negative and serodiscordant male couples
[51,53,56]. Other interventions address the HIV prevention
needs of all 3 groups of couples: seroconcordant negative,
seroconcordant positive, and serodiscordant [52,58,59].

To date, 2 of the in-progress interventions are being delivered
on the Web [51,54], whereas the rest are being or have been
provided in person. In-person interventions for male couples
may have limited impact and reachability because of structural
barriers (eg, stigma of same-sex behaviors and lack of leshian,
gay, Dbisexual, transgender, and questioning/queer
[LGBTQ]-affirming environments) and the number of resources
(eg, appropriately trained personnel and cost) required for
successful  dissemination and implementation [60-64].
Interventions delivered by a digital health platform (ie, mobile
health [mHealth] and electronic health [eHealth]) may help
negate some of these limitations and required resources.
Couples-based HIV prevention interventions that are delivered
by a digital health platform would offer male couples the
convenience of accessing the intervention from anywhere with
an internet connection and being able to use it in a private
setting, thereby providing further privacy, security, safety, and
confidentiality. Pending the structure of theintervention, digital
health platforms could also help increase reachability as more
male coupleswould be able to use the intervention at any given
time compared with those offered in person.

Specific Aimsof the Pilot Randomized Controlled Trial
of the Electronic Health HIV Prevention Toolkit
Intervention

To help increase the number of accessible HIV prevention
interventionsfor male couplesin the United States, weleveraged
the digita platform of eHeadth. The present eHedlth,
couples-based HIV prevention toolkit intervention, was
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developed for seroconcordant HIV-negative male couples,
theoretically guided by CIT for couples’ health behavior change
[11,12], and was based on preliminary work conducted with
thetarget population[29,31,57] and the extant literature [7,28].
Thetoolkit intervention is an interactive, directed, experiential
website aimed to help prepare each couple with the knowledge
and skills needed to create a tailored SA that meets the needs
of their relationship and for HIV/STI prevention. The specific
aims of the pilot randomized controlled trial (RCT) wereto (1)
assessthefeasibility to recruit, enroll, and retain an eligibleand
consented sample of couplesfor 6 months; (2) assessthe overall
acceptability of the toolkit intervention; (3) examine the
preliminary impact that using thetoolkit intervention will result
in agreater proportion of couples to establish and adhere to an
SA compared with couplesin the control condition; (4) describe
the composition of couples’ SAsrelativeto HIV/STI prevention;
and (5) examine which relationship dynamics were associated

Figure 1. Resultsof eligibility screening.
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with couples' establishment and/or adherence to an SA. The
trial was not adequately powered to find meaningful differences
between trial arms.

Methods

Study Design

All procedures for the pilot RCT occurred on the Web, with
couplesrandomly assigned to 1 of 2 conditions after completion
of the baseline assessment. An electronic algorithm was
employed to screen and verify couples for study eligibility,
followed by manually checking the validity of their data before
inviting them to enrall into the pilot RCT. Figure 1 illustrates
the Consolidated Standards of Reporting Trials diagram of the
RCT. The University of Miami’s institutiona review board
approved all the study procedures. The pilot RCT wasregistered
on Clinical Trials.gov (NCT02494817).

[nitiated screening,

N=7959(100.00%)

|

]

1

- Gender not cis-gender male, n=72 (3.29%)

L Not in relationship, =107 (4.89%)

- Relationship length < 6 months, n=339 (15.50%)
L HIV-positive status, n=973 (44.49%)

L100% condom use in relationship, n=696 (31.82%)

Ineligible index Eligible index Eligible index Fligible index _— 266 cligible, verified
partner, n=2187 partner missing partner failed to partner without 1080 ineligible couples, n=3 1 partnered

(27.48%) contact ve{ify contact partner 2 taking couples, n=2160 men (668%)h

information, information, n=641 screener, n=1003 partnered men
1-1436 (18.04%) (8.05%) (12.60%) (27.14%)
149 couples, n=298 partnerd
| < 18 years old, =22 (1.01%) bdins st e e
- No smartphone and/or other internet access, =238 (10.88%) enrolled in RCT

+ Failed relationhip eligibility
verification test, n=1420 (65.74%)*
+ Partner 2 individually ineligible,
n=30(1.39%)

+ Contact information not verified
for one or both partners, n=330
15.28%)

+ Fraudulent / fictitious data
entries, n=268 (12.41%)

- Failed to create study account,
=112 (5.19%)

@ Among the 1420 partnered men (representing 710 dyads), 1270 partnered men
(representing 635 dyads) (89.44%) reported they had established a sexual agreement.

Data about type of sexual agreement was not collected.

b All 266 eligible couples created an account on the study website.
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Recruitment and Screening Procedures

Targeted advertisements were placed on Facebook to recruit
same-sex male couples over the course of 6 months; findings
from these campaigns have been previously described and
published (blinded). The advertisements targeted
English-speaking adult males living in the United States (=18
years) who had an interest in men and one of these relationship
statuses: married, engaged, domestic partnership, civil union,
or in arelationship. Each advertisement included a picture of a
male couple with a brief study descriptor and a Web link that
led interested individual sto the study introductory website. The
study introductory website included webpages for the el ectronic
consent document; eligibility screener; inputting and verifying
contact information; and an embedded, electronic algorithm
that automatically determined study eligibility at theindividual
and coupleleves. The study introductory website wasintegrated
with SurveyGizmo, a Health Insurance Portability and
Accountability Act—compliant Web-based survey tool and
database server, to collect and store data for the consent and
eligibility screener. On the basis of our prior work leading to
this pilot RCT, the electronic al gorithm—embedded within the
Web-based screener—was devel oped and used to verify whether
both partners of the couple were in a relationship with one
another and had met all the digibility criteria.

After providing consent and completing the screener for
individual-level €ligibility, potential participants (ie, index
partner) were then prompted to provide their own and their
partners’ contact information (eg, email and mobile phone); we
refer to this participant as the index partner of the couple. At
this point in time, the partner of the index partner (ie, partner
2) would receive an email invitation to join the couples-based
study that contained aweblink to the study introductory website
so he may follow the same procedures for individual-level
eigibility, consent, and inputting and verifying contact
information. Each individual who provided consent and passed
the individual-level eligibility criteria was asked to verify his
contact information. Once an individual entered his contact
information, he was sent a passcode to his email address and
text on his smartphone. He was then asked to enter these
passcodes into the study introductory website to verify his
contact information.

Once partner 2 completed the same Web-based screening
procedures, contact information and screener items from both
partnerswere used to automatically match and eval uate whether
they were in a relationship together (ie, couple) and met the
additional couple-level eligibility criteriafor enrollment in the
pilot RCT. This processis described in the following sections.
Eligibility Criteria

Each partner of the couple—independently—had to meet the
following individual-level eligibility criteria to participate in
the study: (1) self-report as cis-gender male, (2) aged at least
18 years, (3) be in a current sexual relationship with a main
partner for 6 or more months, (4) self-report as HIV negative
or unknown serostatus, (5) have had CAS with the primary
partner within previous 6 months, (6) self-report no recent
history of intimate partner violence or coercion within the
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previous year, (7) own a smartphone, and (8) have an alternate
method to access the internet (eg, computer).

Coupleswith one or both partnerswho did not meet one or more
of these criteria were individually ineligible for the study and
were automatically informed after completion of the electronic
screener. For instance, index partners who self-reported living
with HIV received a message thanking them for their interest
inthe study and that they wereineligibleto participate; because
of being ineligible, his partner (ie, partner 2) would not have
received a study invitation by email. The same ineligibility
message was emailed to both partners of couples in instances
where they were deemed ineligible and/or did not pass the
relationship verification test (see the following sections). Thus,
in addition to meeting the eligibility criteria, couples also had
to pass the couple-level eligibility criteria through verification
and validation tests to enroll for the pilot RCT.

Verification of Couples’ Relationships and Validity of
Their Data

After screener data were received from both partners,
verification of the couples relationship (ie, couple-level
igibility criteria) was done automatically through the electronic
algorithm by eval uating and comparing each partner’sresponse
to 5 screener items and using predetermined decisions rules of
acceptable responses (see Multimedia Appendix 1). Couples
who received a score of 5 on 5 passed the verification test; all
other scores were categorized as the couple not passing the
verification test. Once a couple was deemed €ligible with a
verified relationship, we then manually conducted validity
checks of their corresponding screener data on a case-by-case
basis. Datavalidity checks consisted of evaluating thefollowing
information: repetition of same Internet Protocol (IP) address,
use of suspicious participant name(s), presence of duplicate
email or fictitious email addresses, back-to-back screener entries,
presence of unique data responses to other screener items. For
instance, back-to-back screener entriesfrom the same | P address
were permitted for a couple aslong as all other benchmarksfor
vaidation passed. All other instanceswereflagged asfraudulent
and were investigated further by contacting the potential
participant/couple for clarification.

Enrollment and Randomization Proceduresfor Pilot
Trial

All couples had to provide consent, pass eligibility and
verification criteria, and post hoc validation tests to enroll into
the pilot RCT. Through the electronic screener system,
consented, eligible, and verified couples were then randomly
assigned a unique enrollment ID containing a 4-digit, 2-letter
combination that ended with either .01 or .02 to represent the
specific partner in each relationship (eg, 1572SP01 and
1572SP.02). A 4:4 block allocation was el ectronically generated
and used to randomly assign couples’ enrollment IDsto 1 of 2
eHealth conditions: an information-only control website or the
interactiveintervention website. Random assignment was double
blinded; however, couples may have guessed which condition
they were assigned once they compl eted the baseline assessment
and were granted access to the rest of the eHealth website.
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Once the ID was assigned, each partner received an email with
instructions to log into the study trial website via a computer
to create a profile. After creating a study profile, each partner
then proceeded to the assigned eHealth study trial website to
complete a45-min basdline assessment electronically. Follow-up
assessments occurred 3 and 6 months after baseline and took
approximately 45 min to complete. Each participant was sent
up to 2 reminders (email and text) about completing each
follow-up assessment. Each participant who completed an
assessment was compensated with an electronic gift card
incentive worth US $25 for histime.

Description of the Electronic Health HIV Prevention
Toolkit Intervention

Thetoolkit intervention involved participation at both individual
and couple levels. At the individual level, participants
experienced the interactive website in a directed, sequential
fashion before being able to use the website with their
relationship partner (ie, couple level). This dual-level
intervention design was based on our formative work with 13
same-sex male couples who used the intervention as designed
and provided feedback in focus groups (n=7 from Miami, FL,
and n=6 from Atlanta, GA), whereas the content and design of
the activities and videos were based from our qualitative findings
with 29 couples from the metro areas of Detroit, MI, (n=13)
and Atlanta, GA, (n=16) [20,22,37]. The vast majority of
partnered men from these formative phases stated they wanted
an opportunity to read the content, participate in the activities,
and have time to digest the material before discussing and
comparing their responsesto the activitieswith their relationship
partner, including the establish of an SA.

At the individual level, the intervention directed participants
through a sequence of instructional and educational videos and
modules about evidence-based HIV prevention strategies,
communication tips, and SAs. In addition, 3 different activities
were also embedded in this series of modules: the creation of
a relationship timeline, identification and selection of
relationship values, and establishment of an SA viaamenu of
options arranged by category (see the following sections). After
completion of the baseline assessment, each participant was
prompted to watch a brief, introductory, 1-min video about the
purpose of toolkit intervention and how to use and navigate the
website before proceeding to the relationship timeline and value
instructional videosand activities. Next, participantswere asked
to read and review educational content about evidence-based
HIV prevention strategies, followed by content on SAs, which
included a video that offered suggestions of ways to bring up
agreements in the relationship along with some common
communication tips (eg, active listening). The last
individual-level module was the agreement builder activity with
an accompanying instructional video encouraging individuals
to begin creating the SA they would like to have with their
relationship partner.

Once both partners used the toolkit intervention as directed and
added items to their agreement, they were then prompted (via
text and email) to sign back into the toolkit intervention website
as a couple. Using the toolkit intervention as a couple differed
from when participants used it asindividual sin important ways.

https://formative.jmir.org/2020/2/€16807
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First, the couple were shown their responsesto the relationship
timeline and value activities in a comparative fashion, which
allowed partners to compare their responses and talk about
wherethey differed and how they were similar. These activities
served the purpose to prime partners to think about the fond
memories they created (to date) and what they valued most
about being in a relationship with one another collectively,
before considering their future via an agreement. Then, the
couple was shown a video about constructive communication
tips (eg, negotiation) before proceeding to the agreement builder
finalization activity. Similar to the other 2 activities, couples
could also see—to a degree—how their individual selection of
agreement items compared with one another as these pending
items were arranged into 3 groupings: definitively wanted,
potentially wanted with need to discuss, and did not want with
discussion. Couples then negotiated which items they wanted
to accept and place into their agreement or reject and placein
thetrash bin. Once all itemswere resolved, each partner would
finalize his agreement by entering his unique password to the
toolkit intervention.

Once a couple finalized their agreement, they could view all
content, activities, and videosfregly. Furthermore, theinteractive
websiteincluded a searchabl e resource center database (Sexual
Health Resource Center) that allowed participants to find
relevant sexual health resources in the United States and the
option to download an app of asimplified version of the toolkit
intervention that contained a blueprint of the couples finalized
agreement, the ability to SMS/text within the relationship (ie,
between partners), and the Sexual Health Resource Center. The
educational content, videos, and activities were not available
on the app.

HIV-Prevention Content

This educational module included text that described available
evidence-based HIV prevention strategies, including female
and mae condoms, PrEP, nonoccupational postexposure
prophylaxis, individual HIV/STI testing, and couple' sHIV/STI
testing.

Sexual Agreement Content

Another educational module focused on SAs. The content
included an overarching definition of an SA along with different
types of agreements that exist within the broader LGBTQ
community (eg, closed, open with guidelines, and open without
guidelines). Additional text drew from the extant literature about
male couples SAs to describe how common agreements are
among male couplesin the United States, what might motivate
some to form an SA, the potential benefits of establishing an
agreement in the rel ationship, whether agreements change over
time, and the importance of communi cating about the agreement
in the relationship [17].

Relationship Timeline Activity

Participants could choose up to ten milestone life events that
occurred throughout their relationship. Some examples of the
events on the timeline activity included firsts such asfirst kiss,
first time | met his family (or he met my family), first big
purchase together. Each event was dated by the participant,
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which was then automatically placed chronologically in the
visual format of atimeline.

Relationship Values Activity

Participants could choose up to 5 items that represented what
they valued most about in a relationship with their current
partner. Some examples of values presented in this activity were
trusting each other, commitment to help our relationship grow,
accepting our differences, feeling sexually satisfied with one
another, and counting on each other.

Agreement Builder Activity

Participants could choose as many items asthey wanted in their
agreement. A total of 96 items were organized in 5 different
categories: wellness (20 items; eg, testing for HIV, eating
healthy, and supporting each other in our health goals), social
etiquette (9 items; eg, holding hands with partner in public and
having profiles on social media websites/apps), sex with my
partner (23 items; eg, bottoming without condomswith partner,
giving or getting head with partner, and group sex play as a
couple), sex with other people (22 items; eg, topping with
condoms with others, kissing with others, and sexting with
others), and drugs (22 items; eg, alcohol with sex, ecstasy
without sex, and erectile dysfunction medications). All 5
categories also included the option for participants to create
their own and add details to each selected item.

Sexual Health Resource Center

This searchable database presented participants with contact
and operational information about HIV/STI testing locations
throughout the United States by zip code, testing modality
preference (eg, individual, CHTC, and over the counter),
appointment type (eg, walk-in and appointment required), and
cost (eg, free and dliding fee). Locations of pharmacies were
also included and searchable by zip code.

Information-Only Control Condition

Couplesassigned to the information-only control condition also
received an interactive website that contained the same HIV
prevention content and Sexual Health Resource Center, along
with accessto download asimilar app astheintervention group
sans the blueprint of an agreement.

M easures

All participants, regardless of the study arm, were asked to
complete the 3-month and 6-month follow-up questionnaires.
The content of follow-up surveys matched the content of the
baseline survey, except follow-up surveys also collected
information on the formation of, type of, and adherence to an
SA. In the event that couples ended their relationship, each
partner was still asked to complete their participation throughout
the 6 months to collect remaining data and receive their
incentives. All data from baseline and follow-up assessments
were deidentified, anonymized, and stored on secured servers
and password-protected computers.

Outcome Variables

The present analysis focuses on 2 outcomes: (1) establishment
of an SA and (2) adherence to a SA. Data for these outcomes
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were collected at 3- and 6-month follow-up assessments from
all participants, regardless of the study arm.

I ndependent Variables

The baseline assessment captured participants demographic
(eg, state of residence, age, race, ethnicity, sexual orientation,
education, employment, and health insurance regular primary
provider) and relationship characteristics (eg, relationship length,
type, status, and cohabitation) via categorical or dichotomous
responses. A number of common sexual behavior items (eg,
CAS by partner type) and measures about HIV/ST] testing were
also captured.

A variety of relationship dynamicswere also assessed by using
validated instruments for trust [65], relationship commitment
[66], relationship satisfaction [67], relationship sexual
satisfaction [68], intimacy [69], communication patterns [70],
communal confidence [71], use of communal coping strategies
to reduce HIV threat [71], preferences for sexua health
outcomes [71], HIV social support scale [72], HIV-negative
couples’ perceptions of severity of HIV infection [71],
investment in an SA [24], and preferences for general lifestyle
outcomes[71]. Perceptions of local stigma[73], perceptions of
gay-related stigma[ 71], and internalized homophobia[74] were
also assessed. HIV-related dyadic measures developed for
GBMSM inarelationship [ 71] offer aquantitative way to assess
transformation of motivation and communal coping of CIT. All
scales were assessed at all 3 time points (baseline, 3 months,
and 6 months), except investment in an SA, which was assessed
only at the 3- and 6-month time points. Details about the scales
used to capture couples' relationship dynamics are provided in
Multimedia Appendix 2.

Analyses

Descriptive statistics were used to summarize cohort
characteristics and rel ationship dynamic variablesfor the entire
cohort by trial arm and by establishment of SA. Dyadic data
were calculated for couplesif there were no missing valuesfrom
either partner.

For continuous variables, couple-level mean variables were
generated by taking the averaged value from both partners
scores, whereas within-dyad variables (couple-level differences)
were generated by taking the absolute difference between 2
partners’ scores. Missing values were assigned if either or both
partners did not provide a score. Categorical dyadic variables
were generated based on whether both partners had the same
or different answers. For example, dyadic ethnicity was
categorized to 3 levels: both Hispanic, 1 Hispanic, and neither
Hispanic. Furthermore, 2-sample t tests and chi-square tests
were used to evaluate differences between the intervention and
control arms for couple-level continuous and categorical
independent variables, respectively. To examine the association
between relationship dynamics and establishment of an SA, we
performed multilevel logistic regression analyses with random
intercept for couples to account for correlations of repeated
measurements of relationship dynamics at months 3 and 6 and
reported the odds ratio (OR) of establishment of an SA and the
corresponding 95% confidence interval. All analyses were
performed using statistical software R 3.5.2.
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Results

Aim 1: Feasibility to Screen, Enroll, and Retain an
Eligible and Consented Sample

As shown in Figure 1, 7959 individuals initiated screening
resulting in 27.48% (2187/7959) of index partners being
ingligible at the individual level; the remaining index partners
were eligible at the individual level, but 18.04% (1436/7959)
did not provide any contact information, 8.05% (641/7959)
faled to verify their contact information, and 12.60%
(1003/7959) did not have their partners (ie, partner 2) take the
screener. The remaining screeners represented both partners of
the couple, with 27.13% (2160/7959) being ineligible at the
couple level among other reasons. Overal, 532 partners

Figure 2. Retention rates of pilot randomized controlled trial.

Mitchell et al

representing 266 coupl es passed the igibility, verification, and
validation screening process and were invited to participate in
the pilot RCT via email invitation. Of these 266 couples, 149
(56.0%) were enrolled in the pilot RCT as indicated in their
creation of a required study profile and completion of the
baseline assessment.

Figure 2 shows retention rates for the 6-month pilot trial at the
individual and couple levels. Overal, 71.5% (213/298) of
partnered men were retained at the end of the 6-month pilot
trial. Retention rates at the 3-month assessment were 67.6%
(92/136) of partnered men in the intervention arm and 77.2%
(125/162) of partnered men in the control arm (P=.07). Retention
rates at the 6-month assessment were 72.1% (98/136) of
partnered men in the intervention arm and 71.0% (115/162) of
partnered men in the control arm (nonsignificant).

Completed baseline assessment

N=149 couples,
298 partnered men (100.00%)

Intervention
n=08 couples,

Control
n=81 couples,

136 partnered men
(136/298, 45.64%)

162 partnered men
(162298, 54.36%)

Completed 3-month assessment

n=48 couples,
02 partnered men (92/136, 67.65%)
(44 dyads and 4 partners)

Completed 6-month assessment
=53 couples,
98 partnered men (98/136, 72.06%)
(45 dyads and 8 partners)

Sample Characteristics

Baseline characteristics and relationship dynamics for the total
cohort and by study arm are provided in Tables 1 and 2,
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Completed 3-month assessment
n=66 couples,
125 partnered men
(125/162, 77.16%)
(59 dyads and 7 partners)

Completed 6-month assessment
n=03 couples,
115 partnered men (115/162, 70.99%)
(52 dyads and 11 partners)

respectively. Given randomization and alocation procedures

were used, any differences in baseline characteristics and

dynamics are the result of chance rather than bias.
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Table 1. Cohort baseline demographic and relationship and sexual behavior characteristics by trial arm.

Characteristics Cohort Intervention  Control P value

Couple-level characteristics®

Ethnicity, n (%) .64
Both Hispanic 11(75  5(7.5 6(7.5)

One Hispanic 26(17.7)  14(20.9) 12 (15.0)
Neither Hispanic 110(74.8) 48 (71.6) 62 (77.5)

Race, n (%) 47
Both white 121(81.2) 53(77.9) 68 (83.9)
Multiracial or other race 28(18.8) 15(22.1) 13(16.1)

Sexual orientation, n (%) .68
Both gay 140 (94.0) 65 (95.6) 75 (92.6)

1 bisexual, 1 gay 9(6.0) 3(4.4) 6(7.4)

Education attainment, n (%) .36
Both bachelor’s degree or higher 39(26.5) 18 (26.5) 21 (26.6)

One bachelor’s degree or higher 49 (33.3) 19 (27.9) 30(38.0)
Neither have at least bachelor’s degree 59(40.1) 31 (45.6) 28 (35.4)

Employment status, n (%) .84
Both employed 98(65.8) 46 (67.7) 52 (64.2)

One employed 34(22.8) 14(20.6) 20 (24.7)
Neither employed 17 (114) 8(118) 9(11.1)

Health insurance, n (%) a7
Both have 112(75.2) 53(77.9) 59 (72.8)

One has 27(181) 11(16.2) 16 (19.8)
Neither has 1067  4(5.9) 6(7.4)

Regular general physician/MD, n (%) .34
Both have 85(57.1) 42(61.8)  43(53.1)

One has 42(282) 19(27.9) 23(28.4)
Neither has 22(14.8)  7(10.3) 15 (18.5)

USregion of residence® ,N (%) 16
Northeast 14(9.4) 5(7.3) 9(11.1)
Midwest 40(26.8) 24(35.3) 16 (19.8)

South 53(35.6) 20(29.4) 33(40.7)
West 37(24.8) 18(26.5) 19 (23.5)
Two regions, long-distance® 5(33) 1(19) 4(4.9)

Relationship type, n (%) 14
Monogamy 130(87.8) 56 (82.4) 74 (92.5)

Open 8(5.4) 6(8.8) 2(25)
Discrepant reports 10(7.8) 6(8.8) 4(5.0)

Relationship status” , n (%) 08
Long-term oriented 85(57.1) 45(66.2) 40 (49.4)
Boyfriends 41 (27.5) 13(19.1) 28 (34.6)
Partners reported differently 23(15.4) 10 (14.7) 13 (16.2)
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Characteristics Cohort Intervention  Control P value
Relationship length in years, mean (SD) 3.1(3.66) 38(4.4) 2.6(2.7) .04
Age difference between partnersin years, mean (SD) 3.6(3.9) 2932 4.1 (4.4) .07
Ever had an HIV test, n (%) .82
Both have 108 (72.5) 51(75.0) 57 (70.4)
One has 34(22.8) 14(20.6) 20 (24.7)
Neither has 74.7) 3449 4(4.9)

Ever had an STD®test, n (%) 53
Both have 88(59.1) 40(58.8)  48(59.3)
One has 39(26.2) 20(29.4) 19 (23.5)
Neither has 22(14.8) 8(11.8) 14 (17.3)

Has had sex with a casual MSM' partner in prior 3 months, n (%) A1
Both have 14(94)  10(147)  4(4.9)
One has 39(26.2) 18(26.5) 21 (25.9)
Neither has 96(64.4)  40(58.8) 56 (69.1)

Individual-level characteristics?

Age (years, range: 18-58), mean (SD) 27.8(7.16) 281(7.33) 27.6(7.03) .49
Average number of condomless anal sex episodes with partner in prior 3 months, mean (SD)
Insertive role 84(14.0) 63(11.9) 102(154) .02
Receptiverole 79(131) 4.9(7.7) 10.4 (16.0) <.001
Insertive and receptive in same episode 1.7(5.8) 0.6 (1.7) 2.6 (7.6) <.01
Average number of casual MSM partnersin prior 3 months (n=68), mean (SD) 3.8(6.1) 3.8(6.3) 3.7 (6.0) .69

Average number of anal sex episodes with casual MSM partner(s) in prior 3 months (n=67), 0.6 (1.7) 0.3(0.7) 1.0(25) A1
mean (SD)

Average number of condomless anal sex episodeswith casual MSM partner(s) in prior 3 months (n=17), mean (SD)
Insertive role 1.4(2.2) 1.0(0.7) 1.8(3.2) 5
Receptiverole 2.7(7.2) 0.6 (1.3) 51(102) 2

&Cohort, intervention, and control included 149, 68, and 81 couples, respectively.
btates and territories not represented: Guam, US Marshall Islands, Alaska, New Mexico, New Hampshire, Maine, Mississippi, and North Dakota.

%9 couples were in along-distance relationship, 4 of whom resided in states within the same US region, whereas 5 couples had partnersliving in states
in 2 different regions (Colorado and Illinois, Florida and Massachusetts, Michigan and Washington, Pennsylvania and Virginia, and Pennsylvania and
Wisconsin).

dLong-term oriented was classified as couples who had both partners self-reporting one of the following: being married, engaged, had a commitment
ceremony, or in a domestic partnership. Boyfriend category included couples who had both partners self-reporting as boyfriends, in a relationship, or
none of the above. Discrepant reports represented couples in which one partner reported an option within the long-term oriented classification and the
other partner reported an option within the boyfriend classification.

€STD: sexually transmitted disease.
'MSM: men who have sex with men.
9Cohort, intervention, and control included 298, 136, and 162 men, respectively.
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Table 2. Cohort baseline relationship dynamics by trial arm.

Relationship dynamic Cohort (298 men, 149 couples)  Intervention (136 men, 68 couples) Control (162 men, 81 cou- P value
ples)
Dyadic trust scale, mean (SD)
Individual score 4.27 (0.76) 4.28 (0.74) 4.25(0.77) 74
Score difference between partners  0.61 (0.61) 0.64 (0.59) 0.59 (0.63) .68

Investment model scale for relationship commitment, mean (SD)

Individual score 5.13 (0.80) 5.15 (0.81) 5.11 (0.79) 68

Score difference between partners  0.71 (0.68) 0.68 (0.67) 0.74 (0.68) .59
Relationship satisfaction, mean (SD)

Individual score 4.34(0.73) 4.29(0.74) 4.38(0.71) 29

Score difference between partners  0.57 (0.58) 0.60 (0.56) 0.55 (0.60) .61
Miller social intimacy scale, mean (SD)

Individual score 8.63 (1.07) 8.63 (1.06) 8.62 (1.08) .96

Score difference between partners  0.90 (0.97) 0.88 (0.89) 0.92 (1.04) 77
Avoidance and withdrawal communication pattern, mean (SD)

Individual score 3.60 (1.53) 3.63 (1.50) 3.57 (1.55) 73

Score difference between partners  1.19 (0.91) 1.08 (0.91) 1.29 (0.90) .16
Constructive communication pattern, mean (SD)

Individual score 6.57 (1.82) 6.34 (1.90) 6.77 (L.73) 04

Score difference between partners  1.56 (1.28) 1.59 (1.25) 1.53(1.32) .78
Couple’'scommunal confidence, mean (SD)

Individual score 27.60 (5.00) 27.53 (5.09) 27.66 (4.93) 82

Score difference between partners  3.68 (3.22) 3.82(3.20) 3.57 (3.25) .63
Communal coping strategiesto reduce HIV threat, mean (SD)

Individual score 4.06 (0.89) 4.10 (0.83) 4.02 (0.94) 40

Score difference between partners  0.90 (0.81) 0.76 (0.68) 1.01 (0.89) .07
Preferencesfor general lifestyle outcomes, mean (SD)

Individual score 23.08 (3.67) 23.24 (3.87) 22.95 (3.51) 38

Score difference between partners  3.16 (2.53) 3.28 (2.66) 3.06 (2.42) .60
Preferences for sexual health outcomes, mean (SD)

Individual score 31.61 (4.33) 31.66 (4.05) 3157 (4.57) 87

Score difference between partners  4.22 (4.40) 3.79 (4.01) 4.58 (4.69) .28
HI1V social support scale, mean (SD)

Individual score 3.32(0.38) 3.35(0.36) 3.29 (0.40) 22

Score difference between partners  0.38 (0.30) 0.39 (0.30) 0.37 (0.30) .73

HI1V-negative couples perceptions of severity of HIV infection, mean (SD)

Individual score 3.78 (0.76) 3.79 (0.73) 3.76 (0.78) 75

Score difference between partners  0.71 (0.55) 0.68 (0.53) 0.74 (0.56) 51
Sexual satisfaction with the relationship, mean (SD)

Individual score 3.78(0.89) 3.69 (0.91) 3.85 (0.87) 12

Score difference between partners  0.69 (0.63) 0.78 (0.76) 0.61 (0.49) .09

Per ceptions of local stigma, mean (SD)
Individual score 3.91 (0.94) 3.92 (0.99) 3.91 (0.90) .93
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Relationship dynamic Cohort (298 men, 149 couples) Intervention (136 men, 68 couples) Control (162 men, 81 cou- P value
ples)
Score difference between partners  0.82 (0.65) 0.78 (0.65) 0.85 (0.65) 51
Per ceptions of gay-related stigma, mean (SD)
Individual score 4.18 (0.66) 4.27 (0.63) 4.10 (0.67) .03
Score difference between partners  0.56 (0.47) 0.52 (0.51) 0.59 (0.43) .34
Internalized homophobia, mean (SD)
Individual score 1.66 (0.54) 1.68 (0.60) 1.64 (0.49) 50
Score difference between partners  0.51 (0.48) 0.50 (0.51) 0.52 (0.45) .82

Aim 2: Use and Acceptability of Toolkit I ntervention

Over the period of 6 months, participants in the intervention
arm logged into their eHealth toolkit an average of 13.42 times
(range 1-38) compared with participantsin the control arm who
used their information-only website an average of 4.48 times
(range 1-23). Intotal, 64.1% (191/298) participants downloaded
the accompanying study app onto their smartphone: 65.4%
(89/136) participants in the intervention arm (89 men
representing 63 couples) and 63.0% (102/162) of participants
in the control arm (102 men representing 74 couples).
Differences were noted by arm with respect to whether one or
both partners of the couple downloaded the app onto their
smartphone. Specifically, a higher proportion of couplesin the
intervention arm (26/63 dyads, 41%) had both partners download
the app compared with those in the control arm (28/74 dyads,
38%).

With respect to the acceptability of the eHealth HIV prevention
toolkit, participants in the intervention arm also provided data
about their perceptions of how easy it was to use various
components of it, ranging from navigating the interactive

https://formative.jmir.org/2020/2/€16807

website to using the agreement builder activity (Table 3).
Participants reported, on average, that using different aspects
of theintervention was easy for most items assessed across both
time points. They al so perceived downloading the accompanying
smartphone app and using the Sexual Health Resource Center
on the app was dlightly less than easy, falling somewhere
between neither difficult nor easy and easy across both time
points.

Participants further reported how often they thought they would
use an activity like the agreement builder with their partner in
their relationship. As shown in Table 3, their responses varied
at both assessment time points. About 38.0% (38/100) of
participants thought they would use this type of activity on an
as-needed basi s, whereas between 28% and 32% of participants
reported they would use thistype of activity at aregular interval
(ie, every 3-4 months, every 6 months, or yearly) in the
relationship with their partner. In contrast, between 19% to 26%
of the participants were not sure about how often they would
use this type of activity, and about 8% of participants chose
never.
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Table 3. Acceptability data among participants in the intervention arm, by assessment time point.
Acceptability item 3-month as- 6-month as-
sessment sessment
Item stem: How easy wasit for you to..., mean (SD)
Navigate the different sections of the toolkit website? 4.10 (0.92) 3.94 (1.04)
Use the sexual health center on the toolkit website? 4.04 (0.84) 3.93(0.97)
Download the toolkit app onto your smartphone? 3.42 (1.03) 3.49 (1.23)
Use the Sexual Health Resource Center on your smartphone app? 3.44 (1.03) 3.53(1.15)
Use the agreement builder activity—Dby yourself—to identify what items you wanted in an agreement with your  3.94 (0.95) 4.05 (0.94)
partner?
Negotiate and finalize the items you wanted in the agreement with your partner? 3.88 (1.01) 3.90 (1.07)

Item: Now that you have experienced the agreement builder activity, how often do you think you would usethistype of activity whilein your

current relationship with [partner’sfirst name/nickname]?, n (%)
Every 3-4 months
Every 6 months
Every 12 months
On as-needed basis
I’m not sure

Never

18 (18.0) 9(87)
8(8.0) 15 (14.4)
2(2.0) 9(87)
38(38.0) 40 (38.5)
26 (26.0) 19 (18.3)
8(8.0) 12 (11.5)

Item asked at 6 months: Please shareany suggestionsand/or thoughtsthat you may have about your experience of using thetoolkit intervention.
(Participant age, US state of residence, relationship length, agreement type), n

“Surveys were quite lengthy” (27, CT, 3.3 years, closed agreement) _a 23
“This helped me understand my rel ationship better. Going through the tool kit every few monthsmademeredize — 21
how much things change in relationships over the course of six months.” (20, IN, 6 months, closed agreement)

“Too many agreement items... felt overwhelmed by the choices.” (30, CA, 3.2 years, open agreement) — 17
“My partner and | liked the idea of the toolkit, but we weren’t sure how often we would useiit. It would be nice — 14
to have more to do [with it] over time” (39, TN, 4.3 years, open agreement)

“Sincethelast time | used this, me and my partner’s relationship has gotten stronger and | believe by reading — 12

these questions and answering them has hel ped us communicate and work on building abrighter future for each
other. So | want to say thank u so very much.” (29, OR, 4.6 years, closed agreement)

3Not applicable.

Aim 3: Establishment, Type, and Adherenceto a
Sexual Agreement

Table 4 provides data about the proportion of couples who
established an SA, the type of agreement formed, and whether
they adhered to the agreement by trial assessment time point
(ie, at 3 and 6 months). Among couples who had both partners
provide data, almost two-thirds (63.4%) had established an SA
at the 3-month assessment, with a nonsignificantly higher
proportion of couples in the intervention arm (29/42, 69%)
forming one compared with those in the control arm (35/59,
59%; P=.40). At the 6-month assessment, 63.4% of coupleshad
established an SA, with a significantly higher proportion of
couples in the intervention arm (32/43, 74%) forming one
compared with those in the control arm (27/50, 54%; P<.05).
In each arm at both time point assessments, the remaining
proportion of couples did not establish an SA.

https://formative.jmir.org/2020/2/€16807

For both assessment time points, a nonsignificantly higher
proportion of couplesin the control arm reported having aclosed
agreement than couplesin theintervention arm (3 month: 33/35,
94% vs 21/29, 72%, P=.07; 6 months. 24/27, 89% vs 26/32,
81%, P=.87). In contrast, a nonsignificantly higher proportion
of couples in the intervention arm reported having an open
agreement containing guidelines than those in the control arm
(3 months: 4/29, 14% vs 1/34, 3%, P=.07; 6 month: 2/32, 6%
vs 1/27, 4%, P=.87). Similarly, a nonsignificantly higher
proportion of couplesin theintervention arm had partners who
disagreed about their agreement type than those in the control
arm (3 months: 4/29, 14% vs 1/34, 3%, P=.07; 6 months; 4/32,
13%vs2/27, 7%, P=.87). Although couples’ type of agreement
did not significantly differ by trial arm at either assessment time
point, there was atrend at the 3-month assessment, with more
couplesintheintervention arm having formed an open SA with
guidelines compared with thosein the control condition (P=.07).
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Table 4. Couples’ establishment, type, and adherence to a sexual agreement by trial arm and assessment time point.

Aspect of sexual agreement  3-month assessment

6-month assessment

Intervention, n Control, n Difference, % Pvalue Intervention,n Control,n(%) Difference, P vaue
%) (%) (%) %
Establishment 42 (100) 59 (100) _a 4 43 (100) 50 (100) — .05
Yes 29 (69) 35 (59) 9.8 32 (74) 27 (54) 20.4
No/did not concur 13 (31) 24 (41) -9.8 11 (26) 23 (46) -20.4
Type 29 (100) 35 (100) — .07 32 (100) 27 (100) — 87
Closed 21(72) 33 (94) -21.9 26 (81) 24 (89) -7.6
Openwith guidelines 4 (14) 1(3) 10.9 2 (6) 1(4) 2.6
Disagreed about type 4 (14) 1(3) 10.9 4(13) 2(7) 51
Adherence 29 (100) 34 (100) — >.99 32 (100) 27 (100) — 4
Yes, by both partners 27 (93) 31(91) 1.9 30 (94) 23(85) 8.6
No, by at least one 2(7) 3(9) -19 2 (6) 4(15) -8.6

partner

a

Among couples who established an SA with both partners
providing data, 92.1% had adhered to their agreement at the
3-month assessment, with a slightly nonsignificantly higher
proportion of couples adhering to theirsin the intervention arm
(27129, 93%) compared with those in the control arm (31/34,
91%; P>.99). At the 6-month assessment, a nonsignificantly
higher proportion of couples in the intervention arm
self-reported adhering to their agreement (30/32, 94%) compared
with those in the control arm (23/27, 85%; P=.40). The
remaining proportion of couples, in each arm at both time point
assessments self-reported not adhering to their agreement.

Aim 4: Composition and I nvestment in the Sexual
Agreement

When using the agreement builder exercise, couples in the
intervention arm, on average, included 18 items in their
agreement (range 3-56). Thetypes of items coupleshad in their
agreement varied (Table 5). Overall, couples added more items
about wellnessthan any other category; in contrast, items about
drug use were the least included. With respect to HIV
prevention, which included items in the wellness, sex with
partner, and sex with others categories, 38% (11/29) of couples
included regular testing of STls; 28% (8/29) for regular testing
of HIV; 31% (9/29) for topping without condoms with partner;
45% (13/29) for bottoming without condoms with partner; and
28% (8/29) specified sex or no sex with other/casual men who
have sex with men partners.

Table 5. Couples’ average and range of number of itemsincluded in their sexual agreements by agreement category.

Item included Wellness Sex with partner Sex with others Socia etiquette Drugs
Average number of items 9.24 4.58 0.97 2.06 121
Range of number of items 317 0-17 0-13 0-8 0-5

A number of couplesalsoincluded itemsaimed at strengthening
and affirming their relationship; theseitemswere located in the
wellnessand socia etiquette categories of the agreement builder.
Specifically, 76% (22/29) of couples included taking
to/listening to each other; 66% (19/29) had sharing hobbies;
93% (27/29) for going on datestogether; 93% (24/26) for going
on vacations together; 45%  (13/29) included
career/education/job support; and 55% (16/29) had being
affectionate with partner in public, holding hands in public,
and/or had public recognition of relationship.

In addition, many of the couples included items about
health-promotive behaviors. For example, 86% (25/29) of
couples included exercising more; 86% (25/29) had eating
healthier; 76% (22/29) for managing stress; 31% (9/29) had
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medical, dental, and eye check-ups; and 55% (16/29) included
supporting each other in their health goals.

Multimedia Appendix 3 provides data about participants
investment in the SA and within-dyad score differences for
Sexual Agreement Investment Scale (SAIS) [24]. On average,
participantsfor the entire cohort and by study arm were between
very and extremely invested in the SA they created with their
relationship partner. Participants were also committed to it,
satisfied with it, and valued the SA as noted by their averaged
scores. No significant differences for SAIS were found for
individual and within-dyad scores between the 2 trial arms.
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Aim 5: OddsRatio of Establishing a Sexual Agreement
Relativeto Couples’ Relationship Dynamics

Multimedia Appendix 4 describes resultsfrom multilevel logistic
regression that modeled the OR that couples established an SA
via self-reported averaged relationship dynamic scores (ie,
couples’ mean and absolute mean difference between partner’'s
scores) adjusting for months of assessment and trial arm. Given
the exploratory nature of the pilot RCT, we used a P value of
.10 and less to detect whether a potentially meaningful (ie, a
signal) difference was noted between the 2 trial arms for
predicting couples’ establishment of an SA over time.

After controlling for averaged couple score of constructive
communication, the OR of establishing an SA for couplesin
the intervention group versus couples in the control group was
2.33 (95% CI 0.86-6.31; P=.09). Similar results were found
when controlling for averaged couple scores of preferences for
sexual health outcomes (OR 2.23, 95% CI 0.85-5.89; P=.10),
perceived gay-related stigma (OR 2.53, 95% CI 0.95-6.75;
P=.06), and internalized homophobia (OR 2.26, 95% ClI
0.84-6.10; P=.10).

When controlling for averaged within-dyad scorefor relationship
commitment, the OR of establishing an SA for couplesin the
intervention group versus couplesin the control group was 2.24
(95% CI 0.84-5.97; P=.10). Similar ORsfor intervention group
versus the control group were found when controlling for
within-dyad score differences of sexual satisfaction (OR 2.31,
95% CI 0.86-6.16; P=.09), socia intimacy (OR 2.30, 95% CI
0.87-6.10; P=.09), avoidance and withdrawal communication
pattern (OR 2.34, 95% CI 0.84-6.50; P=.10), constructive
communication pattern (OR 2.30, 95% Cl 0.86-6.16; P=.10),
communal coping strategies to reduce HIV threat (OR 2.26,
95% Cl 0.84-6.10; P=.10), preferences for sexual hedth
outcomes (OR 2.34, 95% CI 0.88-6.24; P=.09), HIV social
support (OR 2.31, 95% CI 0.85-6.26; P=.09), perceived local
stigma (OR 2.40, 95% CI 0.89-6.47; P=.08), perceived
gay-related stigma (OR 2.38, 95% CI 0.88-6.43; P=.09), and
internalized homophobia (OR 2.33, 95% CI 0.88-6.20; P=.09).

When controlling for trial group assignment, the odds of
establishing an SA increased by 101% for each unit increasein
couplesaveraged dyadic trust score (OR 2.01, 95% Cl 0.94-4.32;
P=.07). Similar results were found when controlling for trial
group assignment for couples averaged scores of relationship
satisfaction (OR 3.08, 95% Cl 1.45-6.55; P<.01), socia intimacy
(OR 188, 95% ClI 1.07-3.32; P=.03), constructive
communication (OR 1.46, 95% Cl 1.08-1.96; P=.01), communal
confidence (OR 1.13, 95% CI 1.01-1.26; P=.03), communal
coping strategies to reduce HIV threat (OR 4.22, 95% CI
2.04-8.73; P<.001), and perceptions of severity of HIV infection
(OR 1.91, 95% CI 0.95-3.83; P=.07). In addition, the odds of
establishing an SA decreased by 79% for each unit increasein
couples averaged perceived local stigma score (OR 0.21, 95%
Cl 0.11-0.43; P<.001) after controlling for tria group
assignment; a similar result was also found for perceived
gay-related stigma (OR 0.35, 95% CI 0.16-0.79; P=.01).
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Aim 5 Differencesin Couples Relationship Dynamics
Relativeto Adherenceto a Sexual Agreement Over
Time

The mgjority of couples adhered to their SA at 3- and 6-month
assessments (see Table 4). Small sample sizes of nonadherence
to an SA inhibit our ability to meaningfully assess whether
relationship dynamics were associated with this outcome over
time and by trial arm.

Discussion

The findings from this pilot RCT suggest the feasibility and
acceptability of an eHealth HIV prevention toolkit intervention
to encourage establishment and adherence to an SA among
seroconcordant negative male couples.

Feasibility

A little more than half of couples (149/266 dyads, 56.0%) who
could have enrolled did enroll by following the required steps
(ie, create a profile on the study website and complete the
baseline assessment). It is possible some men may have found
these stepsto be cumbersome and/or changed their minds about
participating after the eligibility and consent portions of the
study. In addition, it is also possible that the decision to
participate in the study may belinked to relationship dynamics:
those with poor communication may opt to not enroll in astudy
for male couples. For a future trial, modified enrollment steps
could be used to simplify the procedures and to help increase
the likelihood of couples following through with the necessary
components to participate in the trial. First, a Zoom or phone
meeting might help inform eligible participants of what is
involved for participating in the trial and lead to higher
follow-through rates of enrollment. This added step of
enrollment has been implemented in an mHealth HIV testing
RCT with GBMSM and hasled to higher enrolIment rates[75].
Second, the added step of requiring participantsto create a user
profilefor thetoolkit could be shortened by using data collected
from their responses to the eligibility screener and consent.
Specifically, the study website portal could automatically
generate auser profilefor each partner in an eligible, consented,
verified male couple. Thischangewould allow men to complete
less information, take less time, and simplify the process by
having them choose which contact information method they
would like to verify (email address or text for mobile number
vs both) and a security question to allow them to reset their
password.

Some men aso reported that the assessments were too time
consuming. It isfurther possible that participants may have also
perceived the compensation to be inadequate for the time it
required for them to complete each assessment. These
possibilities may help explain the retention rates observed for
thepilot trial. Several improvements could be made for afuture
trial. Future assessments could be shortened by preventing
overlap of measures across scales. For instance, the Relationship
Satisfaction scale [67] could be eliminated as the Relationship
Satisfaction subscale in the Investment Model [66] captures
similar information about this dynamic. A subscale, instead of
the complete scale, could also be used if it aligns with the

JMIR Form Res 2020 | vol. 4 | iss. 2 | €16807 | p. 15
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

theoretical framework of theintervention and overall study. For
example, to capture and assess changes in mutual constructive
communication patterns over time (3 items), this subscale could
be used instead of the entire Communication Patterns Scale
(3+8 items) inclusive of the Avoidance and Withdrawal
subscale, thereby eliminating 8 questions [70]. As smartphone
use continuesto increase among the general US population [76],
thelikelihood that future participantswill take their assessments
on a smartphone will increase. As such, it will become
increasingly important to reduce the amount of timeit takesfor
participants to complete an assessment (eg, from 45 to 20 min)
to help increase retention rates. Moreover, alarger study could
provide more funds to compensate participants for their time
(eg, US $40 vs US $25), which may also help with improving
retention. These changes, collectively, could help improve the
feasibility of afuture, larger RCT of this intervention as other
procedures were found to be acceptable without issue (eg,
randomization using block allocation, double blinded).

Acceptability and Use

Overall, participants reported high acceptability of the toolkit
intervention. Thiswas particularly truefor navigating and using
the different components of the interactive website and for
individually selecting and then negotiating and finalizing the
creation of an SA with their relationship partner. Their
acceptability was dlightly lower for downloading the
accompanying smartphone app and using the Sexual Health
Resource Center on the app. It is possible that participants may
have had connectivity issuesin downloading and/or whileusing
the app, thereby influencing their attitudes toward this part of
the toolkit. It is aso possible that participants may have
perceived the app to be too ssimplistic and questioned the need
for it given the stark contrast of what the app offered compared
with the interactive website. Moreover, theitems used to assess
participants’ acceptability of this couples-based intervention
may not have captured al key elements and/or their attitudes
about it. Future digital health, couples-based interventions may
want to consider using the Health Information Technology
Usahility Evaluation Scale, a customizabl e usability evaluation
instrument that includes subscales of impact, perceived
usefulness, ease of use, and user control [77].

Furthermore, a future iteration of this couples-based HIV/STI
prevention intervention toolkit may need to be offered in a
variety of formats to further increase reach, access, and
acceptability among the target population. It is possible that
some of the eligible and consented couples who chose not to
enroll (eg, 117/266), did so because they realized the
intervention could only be used on alaptop of desktop computer
as it was not optimized for smaller screen devices. Moving
forward, the toolkit may need to be delivered on a single
responsive website that would work across all types of
internet-connected devices, including smartphones, tablets,
laptops, and desktop computers. It could also be offered on an
app for smartphones and tablets, which would allow researchers
to send reminders and notifications directly to participants (eg,
timeto complete an assessment). Future research with the target
population is warranted to help decide whether one or both of
these options for the next iteration of the toolkit ought to be
offered.
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Acceptability of the agreement builder activity must also be
considered. Overall, participants liked the agreement builder
activity and how they experienced and used it (solo followed
by as a couple). They also provided feedback about how often
they thought they would use it over time. About one-third of
the participants thought they would usethis activity on aregular
basis (ie, at some interval), one-third of them perceived they
would use it on an as-needed basis, and one-quarter of them
were unsure; few of them said they would never use this type
of activity. Similar to the importance of being tested for
HIV/STIs at aregular interval (eg, every 3, 6, or 12 months),
we believe using the agreement builder activity at a regular
interval would be beneficia for the couple. SAs are fluid and
could change over timeto reflect partners’ and couples’ evolving
needs. This type of activity would allow couples to revisit and
changetheir agreement, and it would al so provide coupleswith
opportunities to help improve their understanding about
behaviorsthey wish to agree to engage in and not engagein (ie,
within-couple concordance). Findings from arecent study with
male couples from Boston, Atlanta, and Chicago support this
idea. The authors reported weak-to-moderate concordance on
couples’ agreements guidelines that pertained to having sex
outside of the relationship and for specific sexual behaviors
they allowed or disallowed to occur [78]. Although we do not
think couples ought to be forced into these types of
conversations, a toolkit could be programmed to periodically
check in with each partner of the couple to assess their overall
satisfaction with the agreement and whether their sexual health
and relationship needs have changed from when they first
created their agreement or from their last check-in. A future
version of this activity could provide this kind of check-in
mechanism, either preprogrammed or by a time interval (eg,
quarterly) set by both partners of the couple.

Participants mentioned another area of the SA builder activity
that warrants attention. Some perceived the agreement builder
activity contained too many itemsfor them to consider for their
SA (Table 3). In addition, approximately one-quarter to
one-third of couplesincluded HIV/STI prevention itemsin their
SA (Table 5), and 28% specified whether sex was permitted
with casual GBMSM partners. Inits current form, the agreement
builder activity enabled couples to choose and select items for
their SA from amenu consisting of 5 categories with atotal of
96 items. This approach, although deemed to be acceptable in
our formative work leading to the pilot trial, may have
diminished the focuson HIV/STI prevention and overwhelmed
some of the partners/couples given the array of choices. It is
also possible that some of the couples may have perceived their
risk for HIV/STIsto be low and opted to not include any items
about prevention. Prior research has found that couples
perceived their risk for HIV and other STIsto be generally low,
in part because of their beliefs that being in a relationship—by
virtue—incorrectly reduces their risk or protects them from
HIV/STIs[79]. One possible solution to encourage couples to
include HIV/STI prevention itemsin their SA isto restructure,
streamline, and simplify the agreement builder activity. First,
an electronic algorithm could be embedded in the activity to
prompt each partner of the couple to answer a brief set of
guestions to gauge the kind of sexual relationship they would
want and the types of sexual behaviors they would prefer to
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engage in. Their responses to these questions could then
automatically generate and place HIV/STI prevention itemsin
their agreement for amore directed approach. Furthermore, the
agreement builder activity could be broken down into several
segments for couples to complete over time and not in one
sitting. For example, once a couple decides which HIV/STI
prevention items to include in their SA, they could then be
prompted to revisit the agreement builder activity to focus on
a different area that they deem to be important, such as
strengthening and affirming their relationship. Changing the
agreement builder activity isthese ways (ie, algorithm, directed,
and staggered) may help encourage couples to use the toolkit
over time and simplify the process of building an agreement
that meets their prevention and relationship needs (while
lessening their feelings of being overwhelmed by too many
choices).

Sexual Agreement Outcomes

The preliminary impact of the eHealth HIV prevention toolkit
intervention on couples’ establishment and adherenceto an SA
was also assessed. Compared with couples in the control arm,
more couples in the intervention arm established an SA over
time. Although a significant difference for establishing an SA
was found at the 6-month follow-up between the 2 trial arms,
the pilot trial was not adequately powered as we were more
interested in obtaining point estimates and trends. Thesefindings
show initial promise for the toolkit intervention to help
encourage couples who did not have an SA to establish one.
However, there may be other possibilities that influenced
couples to establish an SA, either apart (for couples in either
trial arm) or in addition to using the toolkit (intervention arm
only). Prior research has described that for some couples, certain
circumstances or experiences (eg, events with others and
influences from peers) may have led them to forming an SA
[22]. It is aso possible that couples established an SA as part
of their natural progression in the relationship [19,31] and to
enhance or improve an aspect of their relationship (eg, trust and
intimacy) [21]. Future couples-based research that includesthe
establishment of an SA in the intervention would benefit to
include an evaluation item to assess what influenced couples
to form an agreement in their relationship.

A number of common relationship dynamics (eg, constructive
communication, intimacy, and communal coping strategies to
reduce HIV threat) at the averaged couple level were positively
associated with couples establishing an SA—in general and
over time. Similar findings were noted for lower averaged
partner score differences being positively associated with
couples establishing an SA. These findings align with what
prior research with male couples has highlighted [6,26,80,81]:
including and bol stering rel ationship dynamics along with sexua
identity affirmation in couples-based interventions s critically
important for HIV/STI prevention. It should be noted that
findings from this trial suggest men’s perceptions about how
much stigma there is for being gay in their local community
and for being in a same-sex relationship may play an important
role in HIV/STI prevention with male couples by decreasing
their odds of establishing an SA. Specifically, as scores of the
averaged couplelevel and differences between partnersincrease
for these measures, the odds of a couple establishing an
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agreement decrease between 65% and 79%. Limited research
has investigated the role that male couples' living and social
environment(s) may have toward their risk for HIV/STIs
[80,82,83], particularly with respect to internalized and
perceived stigma. Further research is warranted to examine the
ways in which stigma may impact male couples’ relationships
and efforts related to HIV/STI prevention.

With respect to adherence, fewer couples in the intervention
arm broke their SA over time compared with couples in the
control arm. Differences between the 2 trial arms were
nonsignificant for both follow-up time points. Sample size
constraints prevented our ability to quantitatively assess and
meaningfully detect whether any differences in relationship
dynamics existed between couples who broke their agreement
compared with those who adhered to their agreement. A future
trial with alarger sample size and longer follow-up time period
(eg, 12 or 18 months) may provide agreater likelihood to assess
any differences between couples who adhered to and did not
adhere to their agreement, as had been found in a recent
longitudinal study with male couples [84]. In addition,
nonadherence to an SA may be defined differently between
partners of the couple, which could influence how they might
report about it. Recent research with male couples has found
partner's reports on what components and behaviors their
agreement included did not always align [17,78], which could
in turn affect their understanding of the agreement and their
report of adherence. As such, better measurements are needed
to improve detection of agreement breaks by considering the
different components (eg, emotional and sexual) of a couples
agreement.

Limitations

This pilot RCT has several limitations. A convenience sample
was recruited by placement of targeted advertisements on
Facebook, thereby limiting the generalizability of the study’s
findings as not al partnered men may use Facebook and those
who do may not respond to advertisements about participating
in HIV prevention or relationship research studies. Second,
establishment and adherence to an SA were assessed by
self-reporting. Socia desirability bias may have influenced
participants’ responsesto these survey items, thereby potentially
affecting the study’s outcome findings. The study also did not
include serodiscordant and seroconcordant positive male couples
or partnered transgender individuals (eg, transmen)—other
populations who are in need of accessible, couples-based
HIV/STI prevention interventions. A future iteration of the
toolkit should include  the biomedical (eg,
Undetectable=Untransmissible and TasP), behavioral, and
relational needs of serodiscordant and seroconcordant positive
male couples [85] and transgender individuals and their
relationship partners. Despite these limitations, findings from
this pilot study showed promise for encouraging couples to
establish and adhereto their SAsto warrant continuation of this
research for HIV/STI prevention. A future trial of the updated
toolkit with alarger sample size would provide sufficient power
to detect effects and changes over time to assess whether
establishing and adhering to an SA could enhance HIV/STI
prevention efforts for male couples.
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Conclusions to emphasi ze theimportance of improving coupl€' srelationship

Our findings demonstrate strong evidence for the acceptability ~ functioning—via agreements—for HIV/STI prevention. To
and feasibility of the eHealth toolkit as a brief, stand-alone, a& most current and upcoming couples-based HIV/STI
couples-based HIV/STI prevention intervention. Thesefindings ~ Prévention interventions for male couples have focused on
support the need to update the toolkit and evaluateit inalarger  Outcomes of HIV/STI testing, condom use, PrEP, and/or ART
clinical trial powered for efficacy. Moreover, this intervention ~ 1d 16SS S0 on outcomes of SA formation and adherence. This
could be combined and/or supplemented with other intervention helps to fill this gap in couples-based HIV/STI

couples-based HIV/STI preventioninterventionssuch asCHTC ~ Prévention services for male couples.

Acknowledgments

Special thanks are extended to the participants for their time and effort in participating in this study. This work was supported
by the National Institute of Mental Health under Grant R34 MH102098 (principal investigator JM).

Conflicts of Interest
None declared.

Multimedia Appendix 1

Screener items with accompanying decision rules used for couple verification test.
[DOC File, 229 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Description of relationship dynamics assessed.
[DOC File, 244 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Couples investment in a sexual agreement, by trial arm and assessment time point.
[DOC File, 245 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Results from multilevel logistic regression to predict the odds ratio of a couple establishing a sexual agreement over timefor trial
arm and relative to their averaged relationship dynamic score.
[DOC File, 295 KB-Multimedia Appendix 4]

Multimedia Appendix 5

CONSORT-eHEALTH checklist (V 1.6.1).
[PDE File (Adobe PDF File), 1527 KB-Multimedia Appendix 5]

References

1.  Goodreau SM, Carnegie NB, Vittinghoff E, LamaJR, Sanchez J, Grinsztejn B, et al. What drivesthe US and Peruvian HIV
epidemics in men who have sex with men (MSM)? PL0S One 2012;7(11):€50522 [FREE Full text] [doi:
10.1371/journal.pone.0050522] [Medline: 23209768]

2. Sullivan PS, Salazar L, Buchbinder S, Sanchez TH. Estimating the proportion of HIV transmissionsfrom main sex partners
among men who have sex with men in five US cities. AIDS 2009 Jun 1;23(9):1153-1162. [doi:
10.1097/QAD.0b013e32832baa34] [Medline: 19417579]

3. Burton J, Darbes LA, Operario D. Couples-focused behavioral interventions for prevention of HIV: systematic review of
the state of evidence. AIDS Behav 2010 Feb;14(1):1-10 [FREE Full text] [doi: 10.1007/s10461-008-9471-4] [Medline;
18843530]

4.  Mashaphu S, Burns JK. Couples-based interventions in the context of HIV discordance. S Afr J Psychiatr 2017;23:1009
[EREE Full text] [doi: 10.4102/sgjpsychiatry.v23i0.1009] [Medline: 30263183]

5. Purcell DW, Mizuno Y, Smith DK, Grabbe K, Courtenay-Quick C, Tomlinson H, et al. Incorporating couples-based
approaches into HIV prevention for gay and bisexual men: opportunities and challenges. Arch Sex Behav 2014
Jan;43(1):35-46 [FREE Full text] [doi: 10.1007/s10508-013-0205-y] [Medline: 24233328]

https:/formative.jmir.org/2020/2/€16807 JMIR Form Res 2020 | vol. 4 | iss. 2 | €16807 | p. 18
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=formative_v4i2e16807_app1.doc&filename=6f8fc914b46d502b5a2e2cf6a9cc58d5.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app1.doc&filename=6f8fc914b46d502b5a2e2cf6a9cc58d5.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app2.doc&filename=7d6ae8fd2e99f60ba0a2e2869b361faf.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app2.doc&filename=7d6ae8fd2e99f60ba0a2e2869b361faf.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app3.doc&filename=bd69d5dce1a3f0c08a1895c653d4e384.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app3.doc&filename=bd69d5dce1a3f0c08a1895c653d4e384.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app4.doc&filename=653cdded1e21ec88d73f1c27b5509d23.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app4.doc&filename=653cdded1e21ec88d73f1c27b5509d23.doc
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app5.pdf&filename=712b09d982cd5dd44a6b445d8dba50b7.pdf
https://jmir.org/api/download?alt_name=formative_v4i2e16807_app5.pdf&filename=712b09d982cd5dd44a6b445d8dba50b7.pdf
http://dx.plos.org/10.1371/journal.pone.0050522
http://dx.doi.org/10.1371/journal.pone.0050522
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23209768&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0b013e32832baa34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19417579&dopt=Abstract
http://europepmc.org/abstract/MED/18843530
http://dx.doi.org/10.1007/s10461-008-9471-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18843530&dopt=Abstract
http://europepmc.org/abstract/MED/30263183
http://dx.doi.org/10.4102/sajpsychiatry.v23i0.1009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30263183&dopt=Abstract
http://europepmc.org/abstract/MED/24233328
http://dx.doi.org/10.1007/s10508-013-0205-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24233328&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Mitchell et &

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Hoff CC, Campbell CK, Chakravarty D, Darbes LA. Relationship-based predictors of sexual risk for HIV among M SM
couples: asystematic review of theliterature. AIDS Behav 2016 Dec;20(12):2873-2892. [doi: 10.1007/s10461-016-1350-9]
[Medline: 27048237]

Jwatram-Negron T, El-Bassel N. Systematic review of couple-based HIV intervention and prevention studies: advantages,
gaps, and future directions. AIDS Behav 2014 Oct;18(10):1864-1887 [ FREE Full text] [doi: 10.1007/s10461-014-0827-7]
[Medline: 24980246]

Crepaz N, Tungol-Ashmon MV, Vosburgh HW, Baack BN, Mullins MM. Are couple-based interventions more effective
than interventions delivered to individual s in promoting HIV protective behaviors? A meta-analysis. AIDS Care
2015;27(11):1361-1366 [FREE Full text] [doi: 10.1080/09540121.2015.1112353] [Medline: 26608175]

Mendelsohn JB, Calzavaral, Daftary A, Mitra S, Pidutti J, Allman D, et al. A scoping review and thematic analysis of
socia and behavioural research among HIV-serodiscordant couplesin high-income settings. BMC Public Health 2015 Mar
13;15:241 [FREE Full text] [doi: 10.1186/s12889-015-1488-9] [Medline: 25885027]

El-Bassel N, Gilbert L, Witte S, Wu E, Hunt T, Remien RH. Couple-based HIV prevention in the United States: advantages,
gaps, and future directions. J Acquir Immune Defic Syndr 2010 Dec;55(Suppl 2):S98-101 [FREE Full text] [doi:
10.1097/QAI.0b013e3181fbf407] [Medline: 21406997]

LewisMA, McBrideCM, Pollak K1, Puleo E, Butterfield RM, Emmons KM. Understanding health behavior change among
couples: an interdependence and communal coping approach. Soc Sci Med 2006 Mar;62(6):1369-1380. [doi:
10.1016/j.socscimed.2005.08.006] [Medline: 16146666]

LewisMA, Gladstone E, Schmal S, Darbes LA. Health-related social control and relationship interdependence among gay
couples. Health Educ Res 2006 Aug;21(4):488-500. [doi: 10.1093/her/cyh075] [Medline: 16459342]

Goldenberg T, Clarke D, Stephenson R. "Working together to reach agoa': MSM's perceptions of dyadic HIV care for
same-sex male couples. JAcquir Immune Defic Syndr 2013 Nov 1;64(Suppl 1):S52-S61 [FREE Full text] [doi:
10.1097/QA1.0b013e3182a90144] [Medline: 24126448]

Goldenberg T, Stephenson R. "The more support you have the better': partner support and dyadic HIV care across the
continuum for gay and bisexual men. J Acquir Immune Defic Syndr 2015 May 1;69(Suppl 1):S73-S79 [FREE Full text]
[doi: 10.1097/QA1.0000000000000576] [Medline: 25867781]

Berg CA, Upchurch R. A developmental-contextual model of couples coping with chronic illness acrossthe adult life span.
Psychol Bull 2007 Nov;133(6):920-954. [doi: 10.1037/0033-2909.133.6.920] [Medline: 17967089]

Gamarel KE, Revenson TA. Dyadic adaptation to chronic illness: the importance of considering context in understanding
couples' resilience. In: Skerrett K, Fergus K, editors. Couple Resilience. Dordrecht: Springer; 2015:83-105.

Rios-Spicer R, Darbes L, Hoff C, Sullivan PS, Stephenson R. Sexual agreements: a scoping review of measurement,
prevalence and linksto health outcomes. AIDS Behav 2019 Jan;23(1):259-271. [doi: 10.1007/s10461-018-2212-4] [Medline:
29959719]

Mitchell IW. Characteristics and allowed behaviors of gay male couples sexual agreements. J Sex Res 2014;51(3):316-328
[FREE Full text] [doi: 10.1080/00224499.2012.727915] [Medline: 23514544]

Hoff CC, Beougher SC. Sexual agreements among gay male couples. Arch Sex Behav 2010 Jun;39(3):774-787 [EREE Full
text] [doi: 10.1007/s10508-008-9393-2] [Medline: 18686027]

Mitchell Jw, Lee J, Woodyatt C, Bauermeister J, Sullivan P, Stephenson R. Perceived challenges and rewards of forming
asexual agreement among HIV-negative male couples. Arch Sex Behav 2016 Aug;45(6):1525-1534 [FREE Full text] [doi:
10.1007/s10508-016-0701-y] [Medline: 26964794]

Hoff CC, Beougher SC, Chakravarty D, Darbes LA, Neilands TB. Relationship characteristics and motivations behind
agreements among gay male couples: differences by agreement type and couple serostatus. AIDS Care 2010 Jul;22(7):827-835
[FREE Full text] [doi: 10.1080/09540120903443384] [Medline: 20635246]

Mitchell Jw, Lee J, Woodyatt C, Bauermeister J, Sullivan P, Stephenson R. I1luminating the context and circumstances of
male couples establishing a sexual agreement in their relationship. Am JMens Health 2017 May;11(3):600-609 [FREE
Full text] [doi: 10.1177/1557988316655528] [Medline: 27334670]

Hoff CC, Chakravarty D, Darbes L, Neilands TB. Studying the motivations behind sexual agreements: afirst look at the
Motivations Behind Agreement (MBA) scale for male couples. J Sex Res 2019;56(6):718-727. [doi:
10.1080/00224499.2018.1489490] [Medline: 30028213]

Neilands TB, Chakravarty D, Darbes LA, Beougher SC, Hoff CC. Development and validation of the sexual agreement
investment scale. J Sex Res 2010 Jan;47(1):24-37 [FREE Full text] [doi: 10.1080/00224490902916017] [Medline: 19396645]
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 [FREE Full text] [doi: 10.1080/09540121.2012.656571] [Medline: 22375729]
Mitchell Jw, Harvey SM, Champeau D, Moskowitz DA, Seal DW. Relationship factors associated with gay male couples
concordance on aspects of their sexual agreements: establishment, type, and adherence. AIDS Behav 2012
Aug;16(6):1560-1569 [FREE Full text] [doi: 10.1007/s10461-011-0064-2] [Medline: 22012148]

Mitchell JW. Between and within couple-level factors associated with gay male couples' investment in a sexual agreement.
AIDS Behav 2014 Aug;18(8):1454-1465 [FREE Full text] [doi: 10.1007/s10461-013-0673-z] [Medline: 24327185]

https:/formative.jmir.org/2020/2/€16807 JMIR Form Res 2020 | vol. 4 | iss. 2 | €16807 | p. 19

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10461-016-1350-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27048237&dopt=Abstract
http://europepmc.org/abstract/MED/24980246
http://dx.doi.org/10.1007/s10461-014-0827-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24980246&dopt=Abstract
http://europepmc.org/abstract/MED/26608175
http://dx.doi.org/10.1080/09540121.2015.1112353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26608175&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1488-9
http://dx.doi.org/10.1186/s12889-015-1488-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25885027&dopt=Abstract
http://europepmc.org/abstract/MED/21406997
http://dx.doi.org/10.1097/QAI.0b013e3181fbf407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21406997&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2005.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16146666&dopt=Abstract
http://dx.doi.org/10.1093/her/cyh075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16459342&dopt=Abstract
http://europepmc.org/abstract/MED/24126448
http://dx.doi.org/10.1097/QAI.0b013e3182a9014a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24126448&dopt=Abstract
http://europepmc.org/abstract/MED/25867781
http://dx.doi.org/10.1097/QAI.0000000000000576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25867781&dopt=Abstract
http://dx.doi.org/10.1037/0033-2909.133.6.920
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17967089&dopt=Abstract
http://dx.doi.org/10.1007/s10461-018-2212-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29959719&dopt=Abstract
http://europepmc.org/abstract/MED/23514544
http://dx.doi.org/10.1080/00224499.2012.727915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23514544&dopt=Abstract
http://europepmc.org/abstract/MED/18686027
http://europepmc.org/abstract/MED/18686027
http://dx.doi.org/10.1007/s10508-008-9393-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18686027&dopt=Abstract
http://europepmc.org/abstract/MED/26964794
http://dx.doi.org/10.1007/s10508-016-0701-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26964794&dopt=Abstract
http://europepmc.org/abstract/MED/20635246
http://dx.doi.org/10.1080/09540120903443384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20635246&dopt=Abstract
http://europepmc.org/abstract/MED/27334670
http://europepmc.org/abstract/MED/27334670
http://dx.doi.org/10.1177/1557988316655528
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27334670&dopt=Abstract
http://dx.doi.org/10.1080/00224499.2018.1489490
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30028213&dopt=Abstract
http://europepmc.org/abstract/MED/19396645
http://dx.doi.org/10.1080/00224490902916017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19396645&dopt=Abstract
http://europepmc.org/abstract/MED/22375729
http://dx.doi.org/10.1080/09540121.2012.656571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22375729&dopt=Abstract
http://europepmc.org/abstract/MED/22012148
http://dx.doi.org/10.1007/s10461-011-0064-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22012148&dopt=Abstract
http://europepmc.org/abstract/MED/24327185
http://dx.doi.org/10.1007/s10461-013-0673-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24327185&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Mitchell et &

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

Gomez AM, Beougher SC, Chakravarty D, Neilands TB, Mandic CG, DarbesL A, et a. Relationship dynamicsas predictors
of broken agreements about outside sexual partners: implications for HIV prevention among gay couples. AIDS Behav
2012 Aug;16(6):1584-1588. [doi: 10.1007/s10461-011-0074-0] [Medline: 22020757]

Parsons JT, Starks TJ, DuBois S, Grov C, Golub SA. Alternatives to monogamy among gay male couples in acommunity
survey: implications for mental health and sexual risk. Arch Sex Behav 2013 Feb;42(2):303-312 [FREE Full text] [doi:
10.1007/s10508-011-9885-3] [Medline: 22187028]

Parsons JT, Starks TJ, Gamarel KE, Grov C. Non-monogamy and sexual rel ationship quality among same-sex mal e couples.
JFam Psychol 2012 Oct;26(5):669-677. [doi: 10.1037/a0029561] [Medline: 22906124]

Mitchell JW. Aspects of gay male couples sexual agreements vary by their relationship length. AIDS Care
2014;26(9):1164-1170 [FREE Full text] [doi: 10.1080/09540121.2014.882491] [Medline: 24512593]

Mitchell JW, Champeau D, Harvey SM. Actor-partner effects of demographic and relationship factors associated with HIV
risk within gay male couples. Arch Sex Behav 2013 Oct;42(7):1337-1345 [ FREE Full text] [doi: 10.1007/s10508-012-9985-8]
[Medline: 22875716]

Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, iPrEx Study Team. Preexposure chemoprophylaxis
for HIV prevention in men who have sex with men. N Engl JMed 2010 Dec 30;363(27):2587-2599 [ EREE Full text] [doi:
10.1056/NEJM 0a1011205] [Medline: 21091279]

Mitchell JW. Gay male couples' attitudes toward using couples-based voluntary HIV counseling and testing. Arch Sex
Behav 2014 Jan;43(1):161-171 [FREE Full text] [doi: 10.1007/s10508-013-0211-0] [Medline: 24213623]

RendinaHJ, Breslow AS, Grov C, Ventuneac A, Starks TJ, Parsons JT. Interest in couples-based voluntary HIV counseling
and testing in a national U.S. sample of gay and bisexual men: the role of demographic and HIV risk factors. Arch Sex
Behav 2014 Jan;43(1):149-159 [FREE Full text] [doi: 10.1007/s10508-013-0226-6] [Medline: 24277109]

Starks TJ, Doyle KM, Shalhav O, John SA, Parsons JT. An examination of gay couples motivations to use (or forego)
pre-exposure prophylaxis expressed during couples HIV testing and counseling (CHTC) sessions. Prev Sci 2019
Jan;20(1):157-167. [doi: 10.1007/s11121-018-0892-7] [Medline: 29651646]

Mitchell Jw, Lee J, Woodyatt C, Bauermeister J, Sullivan P, Stephenson R. HIV-negative male couples' attitudes about
pre-exposure prophylaxis (PrEP) and using PrEP with a sexual agreement. AIDS Care 2016 Aug;28(8):994-999 [FREE
Full text] [doi: 10.1080/09540121.2016.1168911] [Medline: 27055001]

MaloneJ, Syvertsen JL, Johnson BE, MimiagaMJ, Mayer KH, Bazzi AR. Negotiating sexual safety inthe eraof biomedical
HIV prevention: relationship dynamics among male couples using pre-exposure prophylaxis. Cult Health Sex 2018
Jun;20(6):658-672 [FREE Full text] [doi: 10.1080/13691058.2017.1368711] [Medline: 28872441]

Eisinger RW, Dieffenbach CW, Fauci AS. HIV viral load and transmissibility of HIV infection: undetectable equals
untransmittable. JAm Med Assoc 2019 Feb 5;321(5):451-452. [doi: 10.1001/jama.2018.21167] [Medline: 30629090]
Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, HPTN 052 Study Team. Prevention
of HIV-1 infection with early antiretroviral therapy. N Engl JMed 2011 Aug 11;365(6):493-505 [FREE Full text] [doi:
10.1056/NEJM 0a1105243] [Medline: 21767103]

Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, HPTN 052 Study Team. Antiretroviral
therapy for the prevention of HIV-1 transmission. N Engl JMed 2016 Sep 1;375(9):830-839 [FREE Full text] [doi:
10.1056/NEJM 0a1600693] [Medline: 27424812]

Rodger A, Cambiano V, Brunn T, Vernazza P, Collins S, Corbelli G, PARTNER Study Group. Risk of HIV Transmission
Through Condomless Sex in MSM Couples With Suppressive Art: the Partner2 Study Extended Resultsin Gay Men. In:
Proceedings of the 22nd International AIDS Conference. 2018 Presented at: AIDS'18; July 23-27, 2018; Amsterdam.
John SA, Starks TJ, RendinaHJ, Grov C, Parsons JT. Should | convince my partner to go on pre-exposure prophylaxis (PrEP)?
Therole of persona and relationship factors on PrEP-related social control among gay and bisexual men. AIDS Behav
2018 Apr;22(4):1239-1252 [FREE Full text] [doi: 10.1007/s10461-017-1835-1] [Medline: 28634660]

MimiagaMJ, Closson EF, Kothary V, Mitty JA. Sexua partnershipsand considerationsfor HIV antiretroviral pre-exposure
prophylaxis utilization among high-risk substance using men who have sex with men. Arch Sex Behav 2014 Jan;43(1):99-106
[FREE Full text] [doi: 10.1007/s10508-013-0208-8] [Medline: 24243002]

Gamarel KE, Golub SA. Intimacy motivations and pre-exposure prophylaxis (PrEP) adoption intentions among HI V-negative
men who have sex with men (MSM) in romantic relationships. Ann Behav Med 2015 Apr;49(2):177-186 [FREE Full text]
[doi: 10.1007/s12160-014-9646-3] [Medline: 25124457)

Underhill K. Intimacy, condom use, and pre-exposure prophylaxis (PReP) acceptability among men who have sex with
men (MSM) in primary partnerships: acomment on Gamarel and Golub. Ann Behav Med 2015 Apr;49(2):151-153 [FREE
Full text] [doi: 10.1007/s12160-014-9651-6] [Medline: 25245137]

Mitchell Jw, Stephenson R. HIV-negative partnered men's willingness to use pre-exposure prophylaxis and associated
factors among an internet sample of US HIV-negative and HIV-discordant male couples. LGBT Health 2015 Mar;2(1):35-40
[FREE Full text] [doi: 10.1089/Igbt.2014.0092] [Medline: 26790016]

Hoff CC, Chakravarty D, Bircher AE, Campbell CK, Grisham K, Neilands TB, et al. Attitudestowards PrEP and anticipated
condom use among concordant HIV-negative and HIV-discordant male couples. AIDS Patient Care STDS 2015
Jul;29(7):408-417 [FREE Full text] [doi: 10.1089/apc.2014.0315] [Medline: 26057304]

https:/formative.jmir.org/2020/2/€16807 JMIR Form Res 2020 | vol. 4 | iss. 2 | €16807 | p. 20

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10461-011-0074-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22020757&dopt=Abstract
http://europepmc.org/abstract/MED/22187028
http://dx.doi.org/10.1007/s10508-011-9885-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22187028&dopt=Abstract
http://dx.doi.org/10.1037/a0029561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22906124&dopt=Abstract
http://europepmc.org/abstract/MED/24512593
http://dx.doi.org/10.1080/09540121.2014.882491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24512593&dopt=Abstract
http://europepmc.org/abstract/MED/22875716
http://dx.doi.org/10.1007/s10508-012-9985-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22875716&dopt=Abstract
http://europepmc.org/abstract/MED/21091279
http://dx.doi.org/10.1056/NEJMoa1011205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21091279&dopt=Abstract
http://europepmc.org/abstract/MED/24213623
http://dx.doi.org/10.1007/s10508-013-0211-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24213623&dopt=Abstract
http://europepmc.org/abstract/MED/24277109
http://dx.doi.org/10.1007/s10508-013-0226-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24277109&dopt=Abstract
http://dx.doi.org/10.1007/s11121-018-0892-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29651646&dopt=Abstract
http://europepmc.org/abstract/MED/27055001
http://europepmc.org/abstract/MED/27055001
http://dx.doi.org/10.1080/09540121.2016.1168911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27055001&dopt=Abstract
http://europepmc.org/abstract/MED/28872441
http://dx.doi.org/10.1080/13691058.2017.1368711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28872441&dopt=Abstract
http://dx.doi.org/10.1001/jama.2018.21167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30629090&dopt=Abstract
http://europepmc.org/abstract/MED/21767103
http://dx.doi.org/10.1056/NEJMoa1105243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21767103&dopt=Abstract
http://europepmc.org/abstract/MED/27424812
http://dx.doi.org/10.1056/NEJMoa1600693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27424812&dopt=Abstract
http://europepmc.org/abstract/MED/28634660
http://dx.doi.org/10.1007/s10461-017-1835-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28634660&dopt=Abstract
http://europepmc.org/abstract/MED/24243002
http://dx.doi.org/10.1007/s10508-013-0208-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24243002&dopt=Abstract
http://europepmc.org/abstract/MED/25124457
http://dx.doi.org/10.1007/s12160-014-9646-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25124457&dopt=Abstract
http://europepmc.org/abstract/MED/25245137
http://europepmc.org/abstract/MED/25245137
http://dx.doi.org/10.1007/s12160-014-9651-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25245137&dopt=Abstract
http://europepmc.org/abstract/MED/26790016
http://dx.doi.org/10.1089/lgbt.2014.0092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26790016&dopt=Abstract
http://europepmc.org/abstract/MED/26057304
http://dx.doi.org/10.1089/apc.2014.0315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26057304&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Mitchell et &

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.
68.

69.

BrooksRA, Nieto O, Landrian A, Donohoe TJ. Persistent stigmatizing and negative perceptions of pre-exposure prophylaxis
(PrEP) users: implicationsfor PrEP adoption among L atino men who have sex with men. AIDS Care 2019 Apr;31(4):427-435
[FREE Full text] [doi: 10.1080/09540121.2018.1499864] [Medline: 30021456]

Bazzi AR, FergusKB, Stephenson R, Finneran CA, Coffey-Esquivel J, Hidalgo MA, et al. A dyadic behavioral intervention
to optimize same sex male couples engagement across the HIV care continuum: development of and protocol for an
innovative couples-based approach (partner steps). IMIR Res Protoc 2016 Aug 25;5(3):€168 [FREE Full text] [doi:
10.2196/resprot.6271] [Medline: 27562905]

Gamarel KE, Darbes LA, Hightow-Weidman L, Sullivan P, Stephenson R. The devel opment and testing of arelationship
skills intervention to improve HIV prevention uptake among young gay, bisexual, and other men who have sex with men
and their primary partners (We Prevent): Protocol for arandomized controlled trial. IMIR Res Protoc 2019 Jan 2;8(1):€10370
[FREE Full text] [doi: 10.2196/10370] [Medline: 30602433]

Newcomb ME, Macapaga KR, Feinstein BA, Bettin E, Swann G, Whitton SW. Integrating HIV prevention and rel ationship
education for young same-sex male couples: apilot trial of the 2GETHER intervention. AIDS Behav 2017
Aug;21(8):2464-2478 [FREE Full text] [doi: 10.1007/s10461-017-1674-0] [Medline: 28083833]

Starks TJ, Dellucci TV, Gupta S, Robles G, Stephenson R, Sullivan PS; et al. A pilot randomized trial of intervention
components addressing drug use in couples HIV testing and counseling (CHTC) with male couples. AIDS Behav 2019
Sep;23(9):2407-2420. [doi: 10.1007/s10461-019-02455-2] [Medline: 30887190]

Stephenson R, Freeland R, Sullivan SP, Riley E, Johnson BA, Mitchell J, et al. Home-based HIV testing and counseling
for male couples (Project Nexus): a protocol for arandomized controlled trial. IMIR Res Protoc 2017 May 30;6(5):e101
[FREE Full text] [doi: 10.2196/resprot.7341] [Medline: 28559225]

Stephenson R, Suarez NA, Garofalo R, Hidalgo MA, Hoehnle S, Thai J, et a. Project Stronger Together: Protocol to test
adyadic intervention to improve engagement in HIV care among sero-discordant male couples in three US cities. IMIR
Res Protoc 2017 Aug 31;6(8):€170 [FREE Full text] [doi: 10.2196/resprot.7884] [Medline: 28860107]

Sullivan PS, White D, Rosenberg ES, Barnes J, Jones J, Dasgupta S, et a. Safety and acceptability of couples HIV testing
and counseling for US men who have sex with men: a randomized prevention study. JInt Assoc Provid AIDS Care
2014;13(2):135-144 [FREE Full text] [doi: 10.1177/2325957413500534] [Medline: 23995295]

Martinez O, Wu E, Frasca T, Shultz AZ, Fernandez MI, Rios JL, et a. Adaptation of a couple-based HIV/STI prevention
intervention for Latino men who have sex with menin New York City. Am JMensHealth 2017 Mar;11(2):181-195 [FREE
Full text] [doi: 10.1177/1557988315579195] [Medline: 25846772]

Martinez O, Fernandez M|, Wu E, Carballo-Diéguez A, Prado G, Davey A, et a. A couple-based HIV prevention intervention
for Latino men who have sex with men: study protocol for arandomized controlled trial. Trials 2018 Apr 5;19(1):218
[FREE Full text] [doi: 10.1186/s13063-018-2582-y] [Medline: 29622045]

WU E, El-Bassel N, McVinney LD, HessL, Remien RH, CharaniaM, et a. Feasibility and promise of a couple-based
HIV/STI preventive intervention for methamphetamine-using, black men who have sex with men. AIDS Behav 2011
Nov;15(8):1745-1754 [FREE Full text] [doi: 10.1007/s10461-011-9997-8] [Medline: 21766193]

Nguyen LH, Tran BX, Rocha LE, Nguyen HL, Yang C, Latkin CA, et al. A systematic review of eHealth interventions
addressing HIV/STI prevention among men who have sex with men. AIDS Behav 2019 Sep;23(9):2253-2272 [FREE Full
text] [doi: 10.1007/s10461-019-02626-1] [Medline: 31401741]

Sullivan PS, Carballo-Diéguez A, Coates T, Goodreau SM, McGowan |, Sanders EJ, et a. Successes and challenges of
HIV prevention in men who have sex with men. Lancet 2012 Jul 28;380(9839):388-399 [FREE Full text] [doi:
10.1016/S0140-6736(12)60955-6] [Medline: 22819659]

Schnall R, Travers J, Rojas M, Carballo-Diéguez A. eHealth interventions for HIV prevention in high-risk men who have
sex with men: asystematic review. JMed Internet Res 2014 May 26;16(5):e134 [ FREE Full text] [doi: 10.2196/jmir.3393]
[Medline: 24862459]

Stephenson R, Grabbe KL, Sidibe T, McWilliams A, Sullivan PS. Technical assistance needsfor successful implementation
of couples HIV testing and counseling (CHTC) intervention for male couples at US HIV testing Sites. AIDS Behav 2016
Apr;20(4):841-847. [doi: 10.1007/s10461-015-1150-7] [Medline: 26253221]

Mitchell JW. The use of technology to advance HIV prevention for couples. Curr HIV/AIDS Rep 2015 Dec;12(4):516-522
[FREE Full text] [doi: 10.1007/s11904-015-0290-8] [Medline: 26412083]

Larzelere RE, Huston TL. Thedyadic trust scale: toward understanding interpersonal trust in closerelationships. JMarriage
Fam 1980 Aug;42(3):595-604. [doi: 10.2307/351903]

Rodrigues D, Lopes D. The investment model scale (IMS): Further studies on construct validation and development of a
shorter version (IMS-S). J Gen Psychol 2013;140(1):16-28. [doi: 10.1080/00221309.2012.710276] [Medline: 24837343]
Hendrick SS. A generic measure of relationship satisfaction. JMarriage Fam 1988 Feb;50(1):93-98. [doi: 10.2307/352430]
Stulhofer A, Busko V, Brouillard P. Development and bicultural validation of the new sexual satisfaction scale. J Sex Res
2010 Jul;47(4):257-268. [doi: 10.1080/00224490903100561] [Medline: 19629836]

Miller RS, Lefcourt HM. The assessment of socia intimacy. J Pers Assess 1982 Oct;46(5):514-518. [doi:
10.1207/s15327752]pad605_12] [Medline: 16367633]

https:/formative.jmir.org/2020/2/€16807 JMIR Form Res 2020 | vol. 4 | iss. 2 | €16807 | p. 21

(page number not for citation purposes)


http://europepmc.org/abstract/MED/30021456
http://dx.doi.org/10.1080/09540121.2018.1499864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30021456&dopt=Abstract
https://www.researchprotocols.org/2016/3/e168/
http://dx.doi.org/10.2196/resprot.6271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27562905&dopt=Abstract
https://www.researchprotocols.org/2019/1/e10370/
http://dx.doi.org/10.2196/10370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30602433&dopt=Abstract
http://europepmc.org/abstract/MED/28083833
http://dx.doi.org/10.1007/s10461-017-1674-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28083833&dopt=Abstract
http://dx.doi.org/10.1007/s10461-019-02455-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30887190&dopt=Abstract
https://www.researchprotocols.org/2017/5/e101/
http://dx.doi.org/10.2196/resprot.7341
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28559225&dopt=Abstract
https://www.researchprotocols.org/2017/8/e170/
http://dx.doi.org/10.2196/resprot.7884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28860107&dopt=Abstract
http://europepmc.org/abstract/MED/23995295
http://dx.doi.org/10.1177/2325957413500534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23995295&dopt=Abstract
http://europepmc.org/abstract/MED/25846772
http://europepmc.org/abstract/MED/25846772
http://dx.doi.org/10.1177/1557988315579195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25846772&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-2582-y
http://dx.doi.org/10.1186/s13063-018-2582-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29622045&dopt=Abstract
http://europepmc.org/abstract/MED/21766193
http://dx.doi.org/10.1007/s10461-011-9997-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21766193&dopt=Abstract
http://europepmc.org/abstract/MED/31401741
http://europepmc.org/abstract/MED/31401741
http://dx.doi.org/10.1007/s10461-019-02626-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31401741&dopt=Abstract
http://europepmc.org/abstract/MED/22819659
http://dx.doi.org/10.1016/S0140-6736(12)60955-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22819659&dopt=Abstract
https://www.jmir.org/2014/5/e134/
http://dx.doi.org/10.2196/jmir.3393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24862459&dopt=Abstract
http://dx.doi.org/10.1007/s10461-015-1150-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26253221&dopt=Abstract
http://europepmc.org/abstract/MED/26412083
http://dx.doi.org/10.1007/s11904-015-0290-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26412083&dopt=Abstract
http://dx.doi.org/10.2307/351903
http://dx.doi.org/10.1080/00221309.2012.710276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24837343&dopt=Abstract
http://dx.doi.org/10.2307/352430
http://dx.doi.org/10.1080/00224490903100561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19629836&dopt=Abstract
http://dx.doi.org/10.1207/s15327752jpa4605_12
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16367633&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Mitchell et &

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

85.

Futris TG, Campbell K, Nielsen RB, Burwell SR. The communication patterns questionnaire-short form: areview and
assessment. Fam J 2010;18(3):275-287. [doi: 10.1177/1066480710370758]

Salazar LF, Stephenson RB, Sullivan PS, Tarver R. Development and validation of HIV-related dyadic measures for men
who have sex with men. J Sex Res 2013;50(2):164-177. [doi: 10.1080/00224499.2011.636845] [Medline: 22206480]
Darbes LA, Chakravarty D, Beougher SC, Neilands TB, Hoff CC. Partner-provided socia support influences choice of
risk reduction strategies in gay male couples. AIDS Behav 2012 Jan;16(1):159-167 [FREE Full text] [doi:
10.1007/s10461-010-9868-8] [Medline: 21221756]

Herek GM, Glunt EK. Identity and community among gay and bisexual men in the AIDS era: Preliminary findings from
the Sacremento Men'sHealth Study. In: Herek GM, Greene BA, editors. AIDS, Identity, and Community: The HIV Epidemic
and Leshians and Gay Men. Newbury Park: Sage; 1995:55-84.

Wagner G, Brondolo E, Rabkin J. Internalized homophobiain asample of HIV+ gay men, and itsrelationship to psychol ogical
distress, coping, and illness progression. J Homosex 1996;32(2):91-106. [doi: 10.1300/j082v32n02_06] [Medline: 9010828]
Mitchell J, Lammert S, Danh, Horvath K. Optimizing enrollment methods: lessons learned from an mHealth, pilot HIV
prevention randomized controlled trial with sexual minority men. Int J STD AIDS 2019 Jun;30(7):703-706. [doi:
10.1177/0956462419831854] [Medline: 30890120]

Pew Research Center. 2019 Jun 13. Mabile Technology and Home Broadband 2019 URL : https.//www.pewinternet.org/
2019/06/13/mabile-technol ogy-and-home-broadband-2019/ [accessed 2020-01-03]

Schnall R, Cho H, Liu J. Health information technol ogy usability evaluation scale (Health-I TUES) for usability assessment
of mobile health technology: Validation study. IMIR Mhealth Uhealth 2018 Jan 5;6(1):e4 [FREE Full text] [doi:
10.2196/mhesalth.8851] [Medline: 29305343]

Sharma A, Garofalo R, Hidalgo MA, Hoehnle S, MimiagaMJ, Brown E, et al. Do male couples agree on their sexual
agreements? An analysis of dyadic data. Arch Sex Behav 2019 May;48(4):1203-1216. [doi: 10.1007/s10508-019-1391-7]
[Medline: 30895490]

Stephenson R, White D, Darbes L, Hoff C, Sullivan P. HIV testing behaviors and perceptions of risk of HIV infection
among M SM with main partners. AIDS Behav 2015 Mar;19(3):553-560 [ FREE Full text] [doi: 10.1007/s10461-014-0862-4]
[Medline: 25081599]

Stachowski C, Stephenson R. Homophobiaand communal coping for HIV risk management among gay men in rel ationships.
Arch Sex Behav 2015 Feb;44(2):467-474 [FREE Full text] [doi: 10.1007/s10508-014-0417-9] [Medline: 25614049]
Mustanski B, Newcomb ME, Clerkin EM. Relationship characteristics and sexual risk-taking in young men who have sex
with men. Health Psychol 2011 Sep;30(5):597-605 [FREE Full text] [doi: 10.1037/a0023858] [Medline: 21604883]
Fergus S, LewisMA, Darbes LA, Butterfield RM. HIV risk and protection among gay male couples: the role of gay
community integration. Health Educ Behav 2005 Apr;32(2):151-171. [doi: 10.1177/1090198104271964] [Medline:
15856614]

Feinstein BA, Bettin E, Swann G, Macapagal K, Whitton SW, Newcomb ME. The influence of internalized stigma on the
efficacy of an HIV prevention and relationship education program for young male couples. AIDS Behav 2018
Dec;22(12):3847-3858 [ FREE Full text] [doi: 10.1007/s10461-018-2093-6] [Medline: 29569000]

DarbesLA, Chakravarty D, Neilands TB, Beougher SC, Hoff CC. Sexual risk for HIVV among gay male couples: alongitudinal
study of the impact of relationship dynamics. Arch Sex Behav 2014 Jan;43(1):47-60 [FREE Full text] [doi:
10.1007/s10508-013-0206-x] [Medline: 24233329]

Mitchell Jw, Lee J, Godoy F, Asmar L, Perez G. HIV-discordant and concordant HIV-positive male couples
recommendations for how an eHealth HIV prevention toolkit for concordant HIV-negative male couples could beimproved
to meet their specific needs. AIDS Care 2018 Jun;30(sup2):54-60 [ FREE Full text] [doi: 10.1080/09540121.2018.1465527]
[Medline: 29848043]

Abbreviations

ART: antiretroviral treatment

CAS: condomless anal sex

CHTC: couple’'sHIV testing and counseling

CIT: couplesinterdependence theory

eHealth: electronic health

GBMSM: gay, bisexual, and other men who have sex with men
IP: Internet Protocol

LGBTQ: leshian, gay, bisexual, transgender, and questioning/queer
mHealth: mobile health

OR: oddsratio

PrEP: pre-exposure prophylaxis

RCT: randomized controlled trial

SA: sexual agreement

https:/formative.jmir.org/2020/2/€16807 JMIR Form Res 2020 | vol. 4 | iss. 2 | €16807 | p. 22

(page number not for citation purposes)


http://dx.doi.org/10.1177/1066480710370758
http://dx.doi.org/10.1080/00224499.2011.636845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22206480&dopt=Abstract
http://europepmc.org/abstract/MED/21221756
http://dx.doi.org/10.1007/s10461-010-9868-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21221756&dopt=Abstract
http://dx.doi.org/10.1300/j082v32n02_06
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9010828&dopt=Abstract
http://dx.doi.org/10.1177/0956462419831854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30890120&dopt=Abstract
https://www.pewinternet.org/2019/06/13/mobile-technology-and-home-broadband-2019/
https://www.pewinternet.org/2019/06/13/mobile-technology-and-home-broadband-2019/
https://mhealth.jmir.org/2018/1/e4/
http://dx.doi.org/10.2196/mhealth.8851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29305343&dopt=Abstract
http://dx.doi.org/10.1007/s10508-019-1391-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30895490&dopt=Abstract
http://europepmc.org/abstract/MED/25081599
http://dx.doi.org/10.1007/s10461-014-0862-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25081599&dopt=Abstract
http://europepmc.org/abstract/MED/25614049
http://dx.doi.org/10.1007/s10508-014-0417-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25614049&dopt=Abstract
http://europepmc.org/abstract/MED/21604883
http://dx.doi.org/10.1037/a0023858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21604883&dopt=Abstract
http://dx.doi.org/10.1177/1090198104271964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15856614&dopt=Abstract
http://europepmc.org/abstract/MED/29569000
http://dx.doi.org/10.1007/s10461-018-2093-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29569000&dopt=Abstract
http://europepmc.org/abstract/MED/24233329
http://dx.doi.org/10.1007/s10508-013-0206-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24233329&dopt=Abstract
http://europepmc.org/abstract/MED/29848043
http://dx.doi.org/10.1080/09540121.2018.1465527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29848043&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Mitchell et &

SAIS: Sexua Agreement Investment Scale
STI: sexualy transmitted infection
TasP: treatment as prevention

Edited by G Eysenbach; submitted 26.10.19; peer-reviewed by H Oh, | Mircheva, S Sarbadhikari; comments to author 16.11.19;
revised version received 18.11.19; accepted 16.12.19; published 11.02.20

Please cite as:

Mitchell JW, Lee JY, Wu Y, Sullivan PS, Stephenson R

Feasibility and Acceptability of an Electronic Health HIV Prevention Toolkit I ntervention With Concordant HIV-Negative, Same-Sex
Male Couples on Sexual Agreement Outcomes:. Pilot Randomized Controlled Trial

JMIR Form Res 2020;4(2):€16807

URL: https://formative.jmir.org/2020/2/e16807

doi: 10.2196/16807

PMID:

©Jason William William Mitchell, Ji-Young Lee, Yanyan Wu, Patrick S Sullivan, Rob Stephenson. Originally published in IMIR
Formative Research (http://formative.jmir.org), 11.02.2020. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The
complete hibliographic information, a link to the original publication on http://formative.jmir.org, as well as this copyright and
license information must be included.

https:/formative.jmir.org/2020/2/€16807 JMIR Form Res 2020 | vol. 4 | iss. 2 | €16807 | p. 23
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2020/2/e16807
http://dx.doi.org/10.2196/16807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

