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Abstract

This paper reports the results of a randomized controlled trial (RCT) to assess the efficacy of Nexus, a telehealth delivered
intervention that combines Couples’ HIV counseling and testing (CHTC) with home-based HIV-testing, examining the
impact of the intervention on the couples’ formation and adherence to safer sexual agreements. Between 2016 and 2018, 424
couples were recruited online from the U.S and randomized to the intervention arm (a telehealth delivered CHTC session
with two home HIV-testing kits) or a control arm (two home HIV-testing kits), with study assessments at baseline, 3 and
6 months. Outcomes were the formation and adherence to safer sexual agreements, dyadic discordance in sexual agreements,
breakage of sexual agreements, and perceptions of PrEP. Couples in the intervention arm had significantly greater odds of
reporting a safer sexual agreement (3 months OR 1.87, p-value 0.005, and 6 months OR 1.84, p-value 0.007), lower odds of
reporting discordant sexual agreements at 6 months (OR 0.62, p-value 0.048), and a significantly lower odds of reporting
breaking their sexual agreement (3 months OR 0.51, p-value 0.035, and 6 months OR 0.23, p-value 0.000). By 6 months,
couples in the intervention arm were less likely to say PrEP was beneficial to one (RRR 0.33, P=0.000) or both of them
(RRR 0.29, P=0.000) than being beneficial to neither of the partners. The high levels of acceptability and efficacy of the
intervention demonstrate strong potential for the scale-up of this efficacious intervention that is delivered through a low-cost
telehealth platform.
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Introduction

Male couples play a critical role in global HIV epidemics [1]
and in the US epidemic [2]. Modeling work demonstrates
that between one to two-thirds of HIV infections are from
primary partners [3, 4], but few behavioral interventions to
reduce the risks of HIV transmission within couples exist.
Risks of transmission within male couples are impacted by
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several factors, including the HIV infection status and viral
load of each partner, types of sex engaged in, use of con-
doms, and sexual risks for HIV acquisition with partners
outside the relationship. Couples HIV testing and counseling
(CHTC) promotes the incorporation of these factors into a
couple-specific prevention plan. Both partners receive HIV
counseling and testing together and develop a prevention
plan that reflects their joint serostatus and relationship con-
text [5]. CHTC was adapted for US male couples and is
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considered to be an effective approach to HIV prevention
among male couples [6], and a recent randomized control
trial of CHTC coupled with adherence counseling for sero-
discordant male couples showed efficacy for creating gains
in viral suppression for the positive partner [7]. However,
similar improvements in health have not been demonstrated
for male couples who are not serodiscordant, and CHTC has
not been demonstrated to impact HIV prevention behaviors
within couples.

Over the past decade, there has been an increase in the
use of telehealth platforms to deliver HIV prevention and
care, and this growth in telehealth has escalated during the
recent COVID-19 pandemic [8]. Telehealth delivered coun-
seling offers a convenient, confidential, and user-controlled
opportunity to provide support and information to individu-
als who otherwise may not be willing or able to access ser-
vices in-person. The application of telehealth to HIV pre-
vention and care has been shown to be feasible, acceptable,
and effective [9—11]. Recent studies have demonstrated the
ability of telehealth to provide HIV care to GBMSM living
with HIV, to provide home-based STI testing, and to provide
access to PrEP screening and referrals [12—19]. However, no
couples-based HIV telehealth prevention interventions have
been reported to date.

We report the results of a randomized controlled trial
(RCT) to test the efficacy of Nexus, a telehealth delivered
intervention for male couples that combines CHTC with
home-based HIV-testing delivered via a video-chat platform.
The RCT examined the impact of the intervention on the
couples’ sexual agreement making. The hypothesis was that
couples exposed to the intervention would be more likely to
develop and adhere to a safer sexual agreement (for example,
use of condoms or PrEP, or only having condomless sex with
their main partner).

Materials and Methods
Study Design

The intervention, Nexus, was evaluated through a RCT,
conducted with male couples recruited from across the
U.S. Ethical approval was obtained from the University of
Michigan (HUMO00102906) Institutional Review Board. The
study was registered on ClinicalTrials.gov (NCT02335138)
before initiating study recruitment. Additional details on
procedures and intervention have been published previously
[20]. Cohort recruitment began in April 2016 and the final
follow-up visit was completed in June 2018. Participants
were enrolled and equally randomized to either the Nexus
intervention arm (telehealth-delivered CHTC session plus
two home HIV-testing kits) or a control arm (two home HIV-
testing kits with no offer of telehealth counseling). Couples
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were followed prospectively for 6 months, with study assess-
ments at baseline, 3 and 6 months.

Participants

Eligible participants of each male couple were: (1) two cis-
men who had been in a sexual relationship with each other
for > 6 months, (2) both aged > 18 years, (3) both partici-
pants not having tested for HIV in the last six months (or for
sero-discordant couples, the negative partner not tested for
HIV in the last six months), (5) reporting no recent history
(< 12 month) of intimate partner violence (IPV) or coercion,
(6) being willing to have HIV test kits delivered by mail, (7)
having access to internet within their home, (8) report anal
sex with each other in the past 6 months, and (9) being either
self-reported concordant HIV negative or self-reported HIV
sero-discordant. IPV was measured using the GBM-IPV
scale [20, 21]. Participants were ineligible if they reported
severe physical (hit, slapped, kicked, punched or stabbed) or
sexual (forced sex) IPV.

Recruitment and Retention

Participants were recruited from the U.S. via online adver-
tisements placed on key social media websites. Men who
clicked on an advertisement were provided a short descrip-
tion of study activities and taken to the study consent form.
Consenting men were administered a short eligibility
screener. Men who (1) did not consent or (2) did not meet
the eligibility criteria or (3) did not provide an email for a
main partner (defined as a “sexual relationship with a man
who you feel committed to above all others”) were ineligible
for study participation. Men who were eligible and provided
an email address for their main partner were directed to a
registration process. During registration, both men provided
email addresses, cell phone numbers, and mailing addresses.
Once both partners had consented, completed the screening
questionnaire, proven eligible for the study, and registered
on the study website, a joint email was sent to both partners
asking them to complete the baseline questionnaire indi-
vidually. This survey collected data on demographics, rela-
tionship characteristics, sexual history, and engagement in
HIV prevention and care (see measures). Individuals were
sent reminders of the follow-up surveys via their preferred
method of communication (email or SMS) at two weeks,
one week and three days prior to the opening of the survey
window.

Randomization
Participant couples were randomized to either the interven-

tion (a telehealth delivered CHTC session with two home
HIV-testing kits) or control (two home HIV-testing kits
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without telehealth counseling) arm using a 1:1 treatment
allocation. The treatment assignments were generated with
the use of a pseudo-random-number generator.

Procedures: Nexus (Intervention)

For couples randomized to the intervention arm, an email
provided details on the expected content of a CHTC session,
the expectation that both partners would need to attend the
session together and conduct their individual HIV tests and
receive their results together in the presence of a remote
counselor, and information about the length of the coun-
seling session. Couples were instructed to log on to the study
website to order HIV testing kits. Intervention arm couples
were asked to select a CHTC appointment time via an elec-
tronic calendar. To facilitate an intent to treat analysis, indi-
viduals who did not complete the CHTC session or did not
schedule an appointment were still able to move on to take
the three-month survey and the six-month survey once the
survey windows opened. Participants received $50 for each
survey completed, but participation in the intervention ses-
sions was not compensated.

Couples attended the virtual CHTC together. The CHTC
session content has been described [5] and was conducted by
a trained counselor via video-chat using VSee (VSee, Sunny-
vale, California, USA) and lasted approximately 30—45 min.
Pre-test counseling focused on the couples’ relationship,
their perceived HIV risk factors, and included an in-depth
discussion of their sexual agreement. Both partners individu-
ally conducted their own HIV test and read their individual
results together, as instructed by the counselor. Participants
were asked to show the counselor their test device, and the
counselor confirmed the test results for accuracy of inter-
pretation. Post-test counseling focused on dyadic prevention
messages, and revisited the couple’s sexual agreements in
light of their test results. The prevention counseling element
of the CHTC session focused on talking the couple through
prevention options and asking them to consider which pre-
vention options may work best based on their relationship
needs, context, and unique risk profile. These prevention
messages included focus on repeat testing, PrEP initiation,
and re-examining the safety of the couples’ sexual agree-
ment. The goal of the CHTC session was to end the session
with a ‘shared vision’, an HIV prevention plan that both
members of the dyad agreed to, and reflected their desires
and attitudes towards sex within and outside of their rela-
tionship. The goal was not to encourage all couples to be
monogamous, but to facilitate a discussion with the cou-
ple in which they considered the risks for HIV within and
beyond their relationship and worked with the counselor to
build a prevention plan that reflected their joint sero-status
and sexual agreement.

Control Arm

Couples in the control arm received an email informing
them that they could order up to two home HIV-testing
kits per couple, and were requested to enter their HIV test
results into the study portal within 48 h of taking the test.
Individuals who did not order the home HIV-testing kits
or did not report their results were able to move on to take
the three-month survey and the six-month survey once the
survey windows opened.

Couple Dissolution

For couples who dissolved their relationship during the
course of the follow-up period—post the intervention or
control activities—each partner was retained in the study
for the full 6 month follow up period and continued to
complete survey assessments individually.

Fidelity Monitoring

Fidelity of the intervention delivery was supported using
approaches recommended by the Treatment Fidelity Work-
group of the National Institutes of Health Behavior Change
Consortium [22]. Specifically, the counselor received
booster training throughout the follow-up period, and met
with the Principal Investigator to discuss and problem-
solve issues that arose during the telehealth sessions.

Measurements

The baseline survey assessed relationship characteristics,
including relationship length, marital status, cohabitation
status, the label they used to refer to their partner (i.e. boy-
friend, husband, partner, lover, fuck-buddy, or other), HIV
testing history, and the experience or perpetration of IPV
[21, 23] in the past 6 months. Baseline and follow-up sur-
veys collected information on couples’ sexual agreements
and their investment in agreements [24], sexual behaviors
in the three months before the survey [24, 25]. All meas-
ures other than demographic measures were repeated at
3 and 6 month follow-up surveys. At month 6, partici-
pants in both arms were asked about the ease of using
the home HIV-testing kit, and reactions to the cost of the
testing kit (participants were not charged for the kits in the
study, but the 6-month survey informed them the retail was
around $40 and asked how affordable they felt this was).
Participants in the control arm received a description of
telehealth CHTC and were asked their willingness to take
part in the future.
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Statistical Analysis

This study is a RCT of CHTC counseling intervention ver-
sus control in 424 male couples observed over 6 months:
209 couples randomized to CHTC counseling and 215 ran-
domized to control. Outcomes of sexual agreement were
assessed at 3 time points: baseline, 3 and 6 months. These
four outcomes are: (1) safer agreement: the couple both
report that they either maintained, switched to or adopted a
safer sexual agreement, (2) discordance: the partners report
discordant sexual agreements, (3) breakage: either partner
reports breaking their agreement, and (4) PrEP: the indi-
vidual reports that they think PrEP would be beneficial to
either themselves or their partner, to both of them, or to
neither of them.

Outcomes

Safer agreements were defined as either (1) monogamous
with no reported outside sex partners or (2) an open agree-
ment with either no outside sex partners reported, 100% con-
dom use with outside partners, or (3) the partner reporting
the outside sex partners are on PrEP, and for sero-discordant
couples, 100% condom use with the main partner, the nega-
tive partner reports being on PrEP or the positive partner
reports being virally suppressed. In addition, to be consid-
ered a safer sexual agreement, both members of the dyad had
to report the same agreement, had to report having the same
understanding of the agreement after a discussion of it, and
neither member of the dyad could report breaking the agree-
ment. Discordance was defined by the two members of the
dyad reporting different agreements. Breakage was defined
by either member of the dyad or both reporting breaking the
agreement. Individual PrEP interest was defined by an indi-
vidual reporting that PrEP would be beneficial for himself or
for his partner, but not for both; Couple PrEP Interest was
defined by an individual reporting that it would be beneficial
for both of them to take PrEP, No PrEP Interest was defined
by an individual reporting that it would not be beneficial for
either of them to take PrEP.

The analyses followed an intention-to-treat approach.
For the outcomes of agreement, discordance and breakage,
the percentage of couples who achieved each of the out-
comes was compared across study arms, and for the PrEP
outcome, the percentage of individuals who achieved the
outcome was compared across study arms, using Chi-square
test for significant difference. Separate longitudinal regres-
sion models were fit for each of the outcomes using STATA
version 16. Models were fit using generalized estimating
equations (GEE) [26], which is an extension of regression
analysis via generalized linear models to the case of repeated
observations: AIC criteria were applied to determine the
best model fit. The data fit the model assumptions and no

@ Springer

further transformations were required. Collinearity between
control variables was assessed, using the vif post-modeling
command in STATA, which produced a value for each of
the explanatory variables in the model. Inference is drawn
using robust standard errors with an exchangeable working
correlation assumption. For the PrEP outcome, the model
included a random intercept term to account for the cluster-
ing of individuals within dyads. Models included terms for
intervention group assignment, time, and the 2-way interac-
tion between group and time. Using this approach, a statisti-
cally significant 2-way interaction between group and time
indicates differences in the change of the outcomes from
baseline to follow-up for the intervention group. Sensitiv-
ity analyses also controlled for ethnicity, given the failure
of randomization for Latino ethnicity at baseline. For the
outcome of agreement, discordance and breakage, the unit
of analysis was the couple; for the PrEP outcome, the unit
of analysis was the individual.

Role of Funding Source

The funder of the study had no role in the study design, data
collection, data analysis, data interpretation, or writing of
the report.

Results

Figure 1 displays the consort diagram for the Project Nexus
RCT. In total, 13,592 individuals visited the study website,
2926 consented to take the screener, and 952 (476 couples)
were eligible; reasons for ineligibility are depicted in Fig. 1.
Of the 476 eligible couples, 424 were randomized: in 13.5%
of the 52 couples who did not progress to randomization,
only one partner took the baseline survey, 1 couple reported
being concordant sero-positive, and 85% did not pass con-
tact information verification process to prove they were two
individuals rather than one person. 209 couples were rand-
omized to the intervention arm and 215 couples were rand-
omized to the control arm. 16 sero-discordant male couples
were enrolled, randomized equally to each of the arms.

Of the 209 intervention arm couples, 3.3% of couples (7
couples) declined to progress with the study, 4.7% of couples
(ten couples) separated before scheduling the intervention,
and 1 couple reported serious physical or sexual IPV on the
baseline survey. Of the 191 couples who remained eligible,
164 (86%) completed the intervention. Of the 215 control
arm couples, 3.7% of couples (8 couples) proved ineligible
due to IPV reported on the baseline survey (n=2), separa-
tion (n=2) or declining further progress in the study (n=4).
Of the remaining 207 couples, 191 (92%) couples ordered
HIV testing kits and reported their results, in 12 (6%) cou-
ples only one partner ordered a testing kit and reported their
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receive at-home device capable of
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Fig.1 Consort diagram for project nexus randomized controlled trial

@ Springer



2818

AIDS and Behavior (2022) 26:2813-2824

results, and in 4 (2%) couples neither partner ordered a test-
ing kit and reported their results.

Retention rates were high in both arms. In the interven-
tion arm 84% of couples both completed the 3- and 6-month
assessments: in the control arm, 93% of couples both com-
pleted the 3-month assessment and 87% of couples both
completed the 6 month assessment. For individuals, in the
intervention arm retention rates were 85% at 3 months and
87% at 6 months. In the control arm, the retention rates for

individuals were 96% at 3 months and 94% at 6 months. In
the intervention arm, 8 couples (3.8%) reported separation
in the follow-up period, and 15 couples (6.9%) in the control
arm reported separating.

The sample was predominantly White; 23.0% of the
control arm and 16.6% of the intervention arm identified
as Latino (Table 1). The sample was highly educated, with
a third having graduated college, and more than two-thirds
of each arm reported being employed full time. 91.5% of

Table 1 Baseline demographic, socio-economic and relationship characteristics for partnered gay, bisexual and other men who have sex with

men (n=796 individuals)

Control Intervention Chi-Square test P-Value
N =414 individuals N =382 individuals statistic
Age (mean and range) 30.7 (18-68) 30.1 (18-65) 1.1%* 0.150
Race
White 309 (74.7) 296 (77.5) 1.245 0.563
Black/African American 36 (8.7) 26 (6.7)
Asian American 34 (8.1) 34 (8.8)
Hawaiian, Pacific Islander and other race 35 (8.5) 26 (6.9)
Identifies at Latino/Latinx 95 (23.0) 63 (16.6) 2.32 0.019
Education 8.45 0.113
High school or less 64 (15.4) 54 (14.2)
Some college 143 (34.5) 117 (30.6)
Graduated college 114 (27.6) 135 (35.3)
Graduate degree 93 (22.5) 76 (19.9)
Employment 5.01 0.258
Fulltime 281 (67.8) 262 (68.5)
Part-time 60 (14.5) 66 (17.3)
Unemployed or retired 73 (17.7) 54 (14.2)
Sexual identity 3.18 0.478
Gay/ homosexual 379 (91.5) 343 (89.8)
Bisexual 28 (6.7) 27 (7.1)
Other 7 (1.8) 12 (3.1)
HIV sero-positive 8 (2.0) 8(2.1) 0.19 0.556
In a serodiscordant relationship 8 (2.0) 8(2.1) 0.17 0.556
Relationship length 71 (17.1) 61 (15.9) 18.54 0.058
6—12 months 98 (23.7) 56 (14.7)
1-2 years 69 (16.6) 58 (15.2)
2-3 years 97 (23.4) 120 (31.5)
4-6 years 72 (17.3) 87 (22.8)
7 Years or more
Currently married to each other 112 (27.0) 114 (29.8) 1.27 0.375
Relationship label 13.86 0.129
Boyfriend 181 (43.7) 159 (41.5)
Husband 113 (27.4) 125 (32.7)
Partner 84 (20.5) 79 (20.6)
Other (lover, fuck-buddy) 35(8.5) 20 (5.2)
Any substance use in past 6 months 106 (25.7) 108 (28.4) 0.89 0.376
Any binge drinking in past 6 months 202 (48.7) 200 (52.4) 0.76 0.287

Figures in italics are significant at the 5% level. * t-test statistic
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control arm and 89.8% of intervention arm participants iden-
tified as gay; the mean age of participants was 30 years. In
the control arm, 27.0% reported being married, compared
to 29.8% in the intervention arm. A quarter of couples
were currently married, and one in 6 had been together for
6—12 months, and participants largely referred to their part-
ner with labels indicating more formal, committed relation-
ships (i.e., boyfriend). One-quarter of men reported sub-
stance use in the past 6 months (of which 85% was marijuana
use), and half reported binge drinking in the past 6 months.
The sample was almost exclusively HIV sero-negative

participants, with 98% of participants in each arm reporting
being HIV sero-negative, and only 2% in each arm reporting
being in a sero-discordant relationship.

Eighty-four per cent of participants reported having a
sexual agreement with their partner and monogamy was the
most commonly reported agreement (Table 2). Participants
in both arms reported highly positive attitudes towards their
current agreements, and more than 80% of couples reported
no breakages in their agreements in the past 12 months.
However, taking into account reports of outside sex part-
ners and whether the couple both reported talking about

Table 2 Baseline sexual agreements and recent (past 6 month) sexual behavior among Project Nexus couples (n=424 couples)

Control Intervention Chi-Square  P-Value
N=209 couples N=215 couples test statistic

Currently has a sexual agreement 176 (84.1) 182 (84.4) 0.10 0.733
Type of sexual agreement

No agreement 33 (15.9) 34 (15.6) 5.12 0.372

Monogamous 126 (60.5) 123 (57.1)

Open with no restrictions 3(1.6) 1(0.9)

Open with restrictions 45 (21.7) 57 (26.4)

Attitudes towards agreement (mean, range) 33.4 (0-36) 33.1 (0-36) 1.12% 0.815
Dyadic agreement on sexual agreement 9.42 0.207

Concordant monogamous 66 (31.8) 61 (28.2)

Concordant open with restrictions 105 (50.2) 104 (48.2)

Concordant open with no restrictions 1(0.5) 2 (1.0)

Discordant agreements 36 (17.4) 49 (22.6)
Breakage of sexual agreement in past 12 months 6.69 0.130

No one has broken 149 (84.8) 159 (87.3)

One partner has broken 23 (13.3) 20 (10.8)

Both partners have broken 3(1.8) 3(1.9)
Sexual agreement and sexual behavior 28.54 0.477

No discussed agreement 73 (34.9) 66 (30.5)

Monogamous with no outside partners reported 91 (43.5) 89 (41.2)

Monogamous with condom and/or PrEP protected sex with outside partners 23(1.2) 4(1.7)

Monogamous with outside partners without condom and/or PrEP 1(0.7) 4(1.7)

Non-monogamous with no outside partners reported 24 (11.7) 31(14.2)

Non-monogamous with condom and/or PrEP protected outside partners 8(3.9) 11(5.2)

Non-monogamous with outside partners without condom and/or PrEP 94.1) 12 (5.5)
protection

Past 6 months sexual behavior 21.54 0.519

No condomless sex with any partners 63 (30.1) 56 (26.1)

Condomless sex only with main partner 127 (60.6) 137 (63.5)

Condomless sex with main and outside partner and not currently on PrEP 1(0.5) 2(0.9)

Condomless sex with main and outside partner and currently on PrEP 16 (7.6) 18 (8.5)

Condomless sex with outside partner only and not currently on PrEP 3(1.2) 1(0.5)

Condomless sex with outside partner only and currently on PrEP 0(0.0) 1(0.5)

Number of outside sex partners in past 6 months (mean and range) 0.94 (0-23) 1.17 (0-25) 1.18* 0.881

Number of outside sex partners with no condoms in past 6 months (mean and 0.7 (0-2) 0.9 (0-2) 1.26* 0.798

range)

“t-test statistic
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their agreement, the data showed a different distribution of
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intervention arm (p=0.002). By 6 months, the percentage & E g 5 2 §
of couples who reported discordant agreements declined to g .
9.1% in the intervention arm but was at 16.7% in the control 2z g2
arm (p=0.003). At baseline about half of couples in both 3 & 8
arms reported that PrEP would not be beneficial to either of g 5 g j i % §
them; by 6 months the percentage of couples who reported 8
that it would be beneficial for neither of them to take PrEP z é G
had decreased to 26% in the control arm and to 17% in the 4 S § ‘£ g § E § ; u‘g
intervention arm (p=0.001). Sl |Eilgas go2
Tables 4 and 5 show the results of the modeling of the E % - - o
4 outcomes. Couples in the intervention arm had signifi- & E =2 i T 5 €98 i
cantly greater odds of reporting a safer sexual agreement _§ S| g % ":’ =2 &8 g
(3 months OR 1.87, p-value 0.005, and 6 months OR 1.84, & aléz|=8d @wd=|3
p-value 0.007), lower odds of reporting discordant sexual o = i:
agreements at 6 months (OR 0.62, p-value 0.048), and a % @ % 5 ‘S
significantly lower odds of reporting breaking their sexual = é =) 7; §
agreement (3 months OR 0.51, p-value 0.035, and 6 months —g g 8 ;a % g
OR 0.23, p-value 0.000). By 6 months, couples in the inter- *2 g &2 8 &
vention arm were less likely to say PrEP was beneficial g @ .‘E £ 2 gﬂ
to one (RRR 0.33, P=0.000) or both of them (RRR 0.29, £ R 0
P =0.000) than being beneficial to neither of the partners. T: 3 "§ 5 2 | 8
The number of preliminary positive HIV test results dif- g aﬂg % E Er.j £ E S| g
fered substantially by arm. In the intervention arm, only » s 5 & %T § %=
one preliminary HIV positive test result was identified dur- ° é £ 5 E o ; % £
ing a CHTC session. In the control arm, ten participants "E SEER882| ¢
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Table 4 Adjusted odds ratios,
95% confidence intervals

and P-values for associations
between exposure to Project
Nexus intervention and sexual
agreement outcomes among 424
male couples

Maintained a safe agreement, or
switched to and maintained a safe
agreement

OR, 95% CI, P-value

Partners report dis-
cordant agreements

OR, 95% CI, P-value

Either partner reports
breaking agreement

OR, 95% CI, P-value

Study Arm
Control
Intervention

Time
Baseline
3 months
6 Months

Arm * time
Arm * 3 months
Arm * 6 months

1.00
0.92, 0.67-1.27, 0.623

1.00
2.58,0.82-3.48, 0.156
241, 0.89-5.95, 0.314

1.87, 1.21-2.90, 0.005
1.84, 1.18-2.87, 0.007

1.00
0.80, 0.58-1.09, 0.165

1.00
0.48, 0.34-1.12, 0.067
0.53,0.38-1.11, 0.075

0.61, 0.34-1.08, 0.095
0.62, 0.35-0.95, 0.048

1.00
0.67, 0.82-1.31, 0.667

1.00
0.62,0.41-1.17,0.128
0.61, 0.39-1.12, 0.121

0.51, 0.27-0.95, 0.035
0.23,0.11-0.47, 0.001

Models control for: age, race, ethnicity, relationship length, relationship label, experience and perpetration
of IPV, and recent substance use and binge drinking

Figures in italics are significant at 5% level

Table 5 Adjusted relative

risk ratios, 95% confidence
intervals and P-values for
associations between exposure

Perceived PrEP would be beneficial to:

One partner versus both partners

Neither partner versus
both partners

to Project Nexus intervention
and perception of PrEP benefits
among 424 male couples Study Arm

Control
Intervention
Time

Baseline

3 months

6 Months
Arm * Time

Arm * 3 months

Arm * 6 months

RRR, 95% CI, P-value

1.00
1.05, 0.70-1.57, 0.801

1.00
0.61, 0.21-1.46, 0.079
2.04,0.89-3.13, 0.147

0.85, 0.49-1.48, 0.577
0.38, 0.22-0.66, 0.001

RRR, 95% CI, P-value

1.00
1.10, 0.77-1.57, 0.592

1.00
0.52, 0.15-1.05, 0.054
0.48, 0.32-0.72, 0.001

0.33, 0.19-0.56, 0.001
0.29, 0.16-0.51, 0.001

Model controls for: age, race, ethnicity, relationship length, relationship label, experience and perpetration
of IPV, and recent substance use and binge drinking

Figures in italics are significant at 5% level

self-reported preliminary positive HIV test results, but the
results were not confirmed by the study counselor looking
at the test device as they were in the intervention arm. Thus,
there was a differential assessment on this outcome between
the two arms. Each of the participants reporting a prelimi-
nary positive result was contacted by a study staff member
within 48 h and linked to care in their local area; follow-up
calls documented 100% linkage to care at 30 days. There was
no difference in repeat HIV testing between the two arms at
3 or 6 months.

Attitudes towards the intervention and home HIV-testing
were positive (Table 6). Participants reported that the home
HIV-testing kit was easy to use, the results were easy to read,
and that they felt that the cost of the test ($40) would be

affordable in the future. Couples in both arms reported strong
agreement that testing at home had aided their ability to com-
municate with their partner and that it had given them a plat-
form to discuss reducing sexual risk in their relationship. Most
couples (84.8%) in the intervention arm said they would be
more inclined to test with their partner in the future, and 75%
of those in the control arm reported they would be willing to
do the intervention in the future.
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Table 6 Attitudes towards home HIV-testing and willingness to take part in the Project Nexus intervention in the future among couples, meas-
ured on a 5-point Likert scale at 6-month follow-up survey (n =680 individuals)

Control Intervention t-test statistic P =Value
N=360 N=320

How easy was it for you to follow the ORAQUICK in-home HIV test instructions?* 47 (1-5) 4.8 (1-5) (1.2) 0.195
How easy was it to read and understand your test results?* 4.6 (1-5) 4.8(1-5) 2.6 0.012
Home-based HIV test kits cost approximately $40. How affordable is this to you?* 3.6 (1-5) 3.8(1-5) 1.4 0.369
As part of Project Nexus, you took an HIV test and received your HIV test results as a

couple. If you were to take another HIV test, would you be more inclined to test with our

without your partner?
With partner 271 (84.8) - -
Without my partner 19 (5.9)
Don’t know 30 (9.3)
Testing at home aided my ability to communicate with my partner more effectively* 4.0(1-5) 4.01-5 1.1 0.260
Testing together with my partner, gave us a platform to discuss reducing sexual risk for 4.0(1-5) 421-5 0.4 0.502

HIV in our relationship*
Would you be willing to participate in online couples HIV testing and counseling, where

couples test and receive their HIV test results together at home and discuss the risks

of HIV with a counselor through video chat
Yes 270 (75.0) - - -
No 27 (7.6)
Don’t know 64 (17.8)

“Measured on a 5-point Likert scale, where 1 was not at all easy/affordable/inclined and 5 was very easy/affordable/inclined/ Figures in italics

are significant at the 5% level

Discussion

CHTC plus home HIV-testing kits and a video-chat tele-
health platform for male couples resulted in significant gains
in the formation and adherence to safer sexual agreements.
This is the first intervention to show efficacy for creating
gains in sexual agreement safety for male couples. It was
successful not only for the efficacy of the intervention, but
for the very high rates of intervention uptake, with 86% of
couples in the intervention arm completing all elements of
the intervention. In the control arm, 92% of couples ordered
kits and reported their test results. The results demonstrate
the feasibility of mailing out HIV-testing kits, providing
home-based HIV-testing via telehealth, and receiving high
levels of return of results from male couples in the context
of a large RCT. The results of the Project Nexus interven-
tion demonstrate the potential for an intervention that pro-
vides male couples with a forum for discussing their con-
cerns around HIV and their sexual risks in the presence of a
remotely located counselor.

Previous studies have also explored interventions that
focus on sexual agreements among male couples. In a pilot
RCT to assess the feasibility and acceptability of an elec-
tronic health (eHealth) HIV prevention toolkit intervention
to encourage sero-concordant negative male couples to
establish and adhere to a sexual agreement, researchers
found that a significantly higher proportion of couples who
received the intervention established a safer agreement

@ Springer

6 months compared with those who received the education
control, but this intervention did not include opportunities
for HIV testing and agreements were made absent of accu-
rate serostatus knowledge [27]. The 2GETHER interven-
tion involved in-person group-format and in-person cou-
ples’ sessions, providing relationship and HIV prevention
education to adult male couples in an effort to increase
knowledge, motivation, and behavioral skills among male
dyads and demonstrated preliminary efficacy in reducing
sexual risk behaviors [28]. However, the 2TEGHER inter-
vention used an in-person format, limiting accessibility for
many couples. The We Prevent intervention, which is cur-
rently being tested in a pilot RCT, provides young (aged
15-19) partnered GBMSM the option of either testing for
HIV alone or with their male partner, via a telehealth plat-
form using home HIV-testing kits [29], and has the poten-
tial to reach young male couples, who are particularly
under-serviced in HIV programming. The recent Stronger
Together intervention used CHTC coupled with two ses-
sions of adherence counseling to provide sero-discordant
male couples with the opportunity to discuss how to man-
age HIV risk in their relationship and showed significant
efficacy for increasing viral suppression in the positive
partner [7]. Stronger Together was delivered in person,
and given the success of Project Nexus, opportunities to
provide efficacious dyadic interventions in online formats
for male couples should be explored further.
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The advertisements used in recruitment referred to a
“sexual health study for male couples” or a “HIV study for
male couples™. It is possible that sero-discordant couples,
or the positive partner in such dyads, did not feel that they
would be eligible to participate due to their serostatus. Pre-
vious studies have successfully enrolled sero-discordant
male couples using social media [7], and so more attention
is needed to ensure they see themselves reflected in recruit-
ment materials.

The intervention identified one HIV preliminary positive
test result, while 10 were reported in the control arm. At
baseline there were no differences in HIV risk behaviors
between participants in the control and intervention arms,
and the differential identification of preliminary HIV posi-
tive results between arms is puzzling. It is possible that
participants in the control arm over-reported their posi-
tive results, perhaps with the expectation that reporting a
positive result was required for further progression in the
study—however, further work is required to fully understand
whether the results represent differential reporting behav-
iors or there were real differences in positivity rates between
arms. In the future, similar trials may require participants
to submit photographic evidence of their test results as a
validated measure: this has been done successfully in other
HIV prevention RCTs [30].

There are several limitations to the current RCT, in addi-
tion to the low enrollment of sero-discordant couples. It
is possible that participants in the intervention arm over-
reported the safety of their sexual agreements, having been
exposed to an intervention in which they were explicitly
asked to think about and discuss their agreements. Follow-
up surveys did not assess whether couples knew other cou-
ples in the study, and so the degree of information sharing
and contamination could not be assessed, however, this is
unlikely in a national study. The RCT was only able to enroll
16 sero-discordant couples (2%), and given the noted high
rates of HIV transmission in sero-discordant male couples
[31], it remains a research priority to test and adapt effi-
cacious dyadic interventions for the unique needs of sero-
discordant male couples. The sample of couples was largely
White and highly educated, and for Project Nexus to be fully
scalable, it would need to be tested in an implementation
study with a more diverse sample of male couples. The RCT
was powered to detect changes in sexual agreements, but not
changes in sexual behavior or repeat HIV testing and the
follow-up period was relatively short. Although our results
show that couples make and adhere to safer sexual agree-
ments immediately after CHTC, it is possible that couples
may drift from these agreements over time, so studies with
longer follow-up periods are required to understand the
long term effects of Project Nexus on sexual agreements
and whether booster sessions might be needed. Studies with
longer follow-up periods would also allow the impact of the

intervention on engagement in HIV prevention (i.e. PrEP use
and adherence and HIV testing) and sexual risk behaviors
to be measured.

Conclusions

The results of the Project Nexus RCT show significant effi-
cacy for creating short-term gains in safer sexual agreements
among male couples. While further work is required to
understand whether this intervention can create longer term
behavioral changes, and to test the intervention with more
diverse couples (in terms of sero-status and race), the results
are a significant advance in HIV prevention science for male
couples. Providing male couples with a forum to talk about
their relationships, their sexual behaviors and their perceived
risks for HIV within and outside of their relationship is a
critical pathway to providing couples with the skills to work
together on HIV prevention. The results demonstrate that
male couples are highly accepting of dyadic telehealth deliv-
ered interventions, and further work is warranted to extend
these types of interventions to other areas of HIV prevention
and care for male couples.
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