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Abstract

HIV-negative individuals in serodiscordant partnerships experience reduced risk of HIV acquisition when their partners
adhere to ART and achieve undetectable viral loads. Partnership support may encourage ART adherence, reducing viral
load and the risk of HIV transmission. This study aims to determine whether HIV viral suppression is associated with part-
nership status and partnership support among 201 HIV positive (HIV+ individuals in serodiscordant partnerships and 100
HIV+ unpartnered individuals receiving care at Hospital Nossa Senhora da Conceigdo in Porto Alegre, Brazil between 2014
and 2016. Clinical data and patient-reported questionnaire data were assessed, and propensity scores were used to control
for confounding variables in adjusted logistic regression models. Viral suppression did not significantly differ between
HIV + partnered (78.5% virally suppressed) and unpartnered (76.0% virally suppressed) individuals. Among individuals
in partnerships, viral suppression was significantly associated with having a partner who attended monthly clinic visits
(AOR2.99; 95% CI 1.00-8.93). Instrumental social support—attending monthly visits—may improve the odds of viral
suppression among HIV+individuals in serodiscordant relationships.
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Introduction

As sex is the primary route of transmission for HIV acquisi-
tion worldwide, HIV-negative (HIV—) individuals in sexual
partnerships with HIV-positive (HIV+) individuals are par-
ticularly vulnerable to contracting the disease. The risk of
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An international clinical trial among serodiscordant
partners—HIV Prevention Trials Network (HPTN) 052—
enrolled 1,763 participants across 13 study sites located in
Brazil, the United States, India, Thailand, Kenya, Zimba-
bwe, Malawi, Botswana, and South Africa from 2007-2010
[7, 12, 13]. Results from HPTN-052 indicated that ART
treatment of the HIV+ partner could decrease seroconver-
sion risk by 96% [7, 12]. Several prior studies have indicated
that a large proportion of partners in HIV serodiscordant
partnerships report engaging in unprotected sex, underscor-
ing the importance of sufficient ART adherence in this popu-
lation [13-15]. In instances in which pre-exposure prophy-
laxis (PrEP) is not typically offered to HIV— individuals in
serodiscordant partnerships, ART adherence is particularly
crucial. At the time the current study took place, PrEP was
not publicly available in Brazil, and became freely available
in the country in May 2017 [16].

The incidence of HIV in Brazil was an estimated 48,000
new cases per year in 2019, accounting for 49% of all new
infections in Latin America [17]. The prevalence of HIV in
the country is considered stable, with 920,000 individuals
living with HIV [17]. Of all HIV+individuals in Brazil, it
is estimated that approximately 69% receive ART and 65%
become virally suppressed [17]. Although women in Brazil
are typically tested for HIV during pregnancy, missed oppor-
tunities to identify and treat HIV+ pregnant women have
been identified in up to one third of cases [18]. Additionally,
partner testing is not typically offered, allowing serodiscord-
ant partnerships to remain unidentified and potentially lead-
ing to new cases of HIV infection [19]. Rio Grande do Sul,
Brazil’s southernmost state, and its largest and capital city,
Porto Alegre, are important areas for HIV prevention efforts
in Brazil. In previous years, Rio Grande do Sul and Porto
Alegre have faced consistently higher HIV incidence rates
and mortality rates from AIDS than the national average [17,
20]. HIV prevention efforts, particularly among serodiscord-
ant partners, are crucial to reducing the high burden of HIV
in Porto Alegre. Hospital Nossa Senhora da Conceicao, the
largest public tertiary care institution in Rio Grande do Sul,
provides HIV/AIDS care in Porto Alegre, and is a critical
site for HIV prevention, treatment, and research.

Social support can influence medication adherence, and
may be defined as an individual’s perception and experience
of being cared for, receipt of assistance from others, and
involvement in a supportive social network [21-23]. Facets
of social support include emotional support—the provision
of care, empathy, love, and trust—, instrumental support—
the provision of goods and services—, and informational
support—the provision of information during times of stress
[23]. Social support has been found to be positively associ-
ated with medication adherence among individuals suffer-
ing from a variety of chronic conditions, including HIV/
AIDS [24-27]. For those suffering with long-term illnesses,

romantic partners may be the main source of social sup-
port [28]. HIV+individuals with HIV- partners may also
be increasingly likely to adhere to ART in order to prevent
HIV transmission to their partner. Such “altruistic adher-
ence” has been documented among serodiscordant partners
in HPTN-052 [29]. The effects of partnership on ART adher-
ence, however, remains ambiguous [30, 31].

The aim of this study was to determine the rates of viral
suppression among HIV+ partnered and unpartnered indi-
viduals, and to determine whether various aspects of social
support were associated with viral suppression among
HIV+ partnered individuals.

Methods

Four hundred and two heterosexual individuals in sero-
discordant partnerships (201 HIV+; 201 HIV—) and 100
HIV+ unpartnered individuals were recruited between 2014
and 2016 for inclusion in a cross-sectional study named TRI-
PAL Participants were recruited from an HIV outpatient
clinic at Hospital Conceic¢do and from an HIV serodiscord-
ant outpatient clinic at Hospital Conceicao, a clinic created
at the time of site participation in HPTN-052. In order to
be eligible for enrollment in TRIPAI, HIV+ serodiscordant
partners had to be a member of a serodiscordant partnership
for at least three months, have disclosed their HIV status
to their partner, and have their partner also consent and be
eligible to participate in the study. HIV+ unpartnered indi-
viduals had to be unpartnered at baseline for inclusion in
the study. All participants had to be at least 18 years old,
and all HIV+individuals had to be on ART for at least three
months for inclusion in TRIPAI. All study participants were
heterosexual.

Audio Computer-Assisted Self-Interview (ACASI) ques-
tionnaires were completed by participants at the time of the
study visit to collect data on demographics, sexual behav-
iors, partnership dynamics and support, and self-reported
ART adherence. Partnership presence, partner’s provi-
sion of emotional, instrumental, and information support,
and satisfaction with partner’s provision of social support
were assessed in baseline screenings and ACASI questions
(Table 1). For HIV+individuals, HIV viral load and CD4
cell count were also measured, and screenings for STIs were
performed. Individuals were considered virally suppressed
if their plasma viral load was undetectable (<40 copies/
ml) after three months of initiating ART. All HIV- subjects
underwent rapid HIV tests.

The number and proportion of HIV+ partnered individu-
als reporting various aspects of partnership support were
reported in the sample overall, and by gender. Pearson chi-
square tests were used to assess whether receipt of various
facets of partnership support significantly varied by gender.
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The proportion of HIV+individuals achieving viral suppres-
sion were reported overall, and by partnership status. Logis-
tic regression models were utilized to examine the associa-
tions between partnership presence and undetectable plasma
viral load (<40 copies/ml vs. >40 copies/ml), and the asso-
ciations between facets of partnership support and unde-
tectable viral load. Confounding variables were identified
using Directed Acyclic Graphs (DAGs; Online Appendices
1 and 2), and included in adjusted logistic regression based
on models based on DAG identification of the minimum
number of confounding variables necessary to appropriately
control for confounding [32, 33]. Propensity scores were
used as covariates in adjusted logistic regression models to
control for confounding variables. Using propensity scores
as covariates in regression has been identified as a valid
method for confounder control in observational studies with
small sample sizes [34, 35]. All analyses were completed
using SAS v9.4.

The study protocol was reviewed and approved by the
Institutional Review Boards (IRBs) in Brazil and at UCLA.

Results

TRIPAI included 201 HIV+ partnered, 201 HIV— partnered,
and 100 HIV+ unpartnered adult participants. HIV+indi-
viduals were on ART for a median of 4.2 years before study
enrollment, with no significant difference in median time
on ART between partnered and unpartnered individuals
(4.5 versus 4.0 years; p=0.31) [36]. Approximately 70% of
HIV+individuals were female; consequently, HIV— partners

were more frequently male (Table 2). Most participants
(63.0%) identified as white, 22.4% as black, and 15.6% as
mixed race. The majority (64.1%) resided in Porto Alegre,
with the remainder living in surrounding cities in Rio
Grande do Sul. Education levels of TRIPAI participants were
generally low, with 66.1% completing elementary school or
less. Eighty percent of TRIPAI participants had children,
and 17.9% of women were pregnant or had attempted to
conceive in the past year. Approximately 96% of individu-
als in partnerships were sexually active in the past month,
compared to 60.2% of unpartnered individuals. Condom
use in the past month appeared to be less common among
partnered than unpartnered individuals; among individuals
who were sexually active in the past month, only 46.0% of
partnered individuals reported always using condoms in the
past month, compared to 81.8% of unpartnered individuals.

Overall, 35.9% of HIV+ individuals in serodiscordant
partnerships reported that their partner attended monthly
visits with them, and 43.5% stated that their partner
offered emotional support in taking ART over the past
year (Table 3). Approximately three quarters of individuals
reported that their partner had reminded them to take ART
in the past year, and 45.8% of partners “actively reminded”
their HIV+ partners to take ART (Table 3). Over 80% of
HIV+ partners stated that they were “very satisfied” with the
support their partner provided (Table 2). Several measures of
partnership support among HIV+ partnered TRIPAI partici-
pants indicated disparities by gender. Almost three quarters
of HIV+women (n=101; 72.7%) received financial/mate-
rial support from their partners, compared to only 42.6%
(n=26) of men (X> p<0.001; Table 3). Additionally, 78.3%

Table 1 Partnership variables of interest reported in baseline screenings and ACASI questionnaires, including partnership presence, partners’

provision of social support, and satisfaction with partnership support

Questionnaire type Domain Question

Possible responses

Baseline screening Partnership presence

Are you currently in a romantic partnership lasting at least 3 months with an Yes

individual of the opposite sex? No

ACASI Emotional support In the past year, my partner has offered emotional support in taking antiretro-  Yes
virals (ARVs) No
Instrumental support Does your partner provide you with financial and/or material support? Yes
No
In the past year, my partner has attended monthly visits with me Yes
No
Informational support In the past year, my partner has reminded me to take ARVs Yes
No
In the past year, how active was your partner in reminding you to take your Very active
ARVs? Active
Reasonably active
Not active

Overall satisfaction
with partner sup-
port

partner?

In general, how satisfied are you with the overall support you get from your

Very satisfied

A little satisfied

A little dissatisfied
Very dissatisfied
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Table 2 Sociodemographics and viral suppression of HIV+participants in partnerships, their serodiscordant (HIV—) partners, and the

HIV+unpartnered individuals in TRIPAI (n=502)

Partnered (n=402) Unpartnered Total (n=502)
(n=100) n (%)*

HIV+ (n=201) HIV- (n=201) HIV+

n (%)* n (%)* n (%)*
Age
18-29 39 (19.4) 37 (18.5) 11 (11.0) 87 (17.4)
30-39 79 (39.3) 72 (36.0) 25 (36.0) 176 (35.1)
4049 60 (29.9) 51 (25.5) 30 (30.0) 141 (28.1)
50+ 23 (11.4) 40 (20.0) 34 (34.0) 97 (19.4)
Gender
Female 139 (69.2) 62 (30.8) 68 (68.0) 269 (58.6)
Male 62 (30.9) 139 (69.2) 32 (32.0) 233 (46.4)
Race
Black 53 (26.4) 39 (19.6) 19 (19.0) 111 (22.4)
Mixed 29 (14.4) 31 (15.6) 17 (17.0) 77 (15.6)
White 119 (59.2) 129 (64.5) 64 (64.0) 312 (63.0)
City of residence
Porto Alegre 109 (62.6) 109 (62.6) 53 (65.4) 271 (64.1)
Other 65 (37.4) 65 (37.4) 28 (34.6) 152 (35.9)
Education level
Less than elementary school 85 (42.5) 74 (37.2) 43 (43.0) 202 (40.5)
Completed elementary school to some high school 47 (23.5) 51 (25.6) 32 (32.0) 130 (26.1)
Completed high school or higher 68 (34.0) 74 (37.2) 25 (25.0) 167 (33.5)
Have children
No 31(15.4) 39 (19.7) 26 (26.0) 96 (19.2)
Yes 170 (84.6) 159 (80.3) 74 (74.0) 403 (80.8)
Pregnancy/attempted pregnancy in past yearb
No 99 (71.2) 57 (93.4) 64 (94.1) 220 (82.1)
Yes 40 (28.8) 4 (6.6) 4(5.9) 48 (17.9)
Sexually active in past month
No 8 (4.1) 8(4.2) 56 (60.2) 72 (15.0)
Yes 186 (95.9) 184 (95.8) 37 (39.8) 407 (85.0)
Condom use in past month®
Never 67 (36.0) 68 (36.6) 5(15.2) 140 (34.6)
Sometimes 37 (19.9) 29 (15.6) 1(3.0) 67 (16.5)
Always 82 (44.1) 89 (47.8) 27 (81.8) 198 (48.9)
Viral load
Undetectable (<40 copies/ml) 157 (78.5) - 76 (76.0) 233 (77.7)
Detectable 43 (21.5) - 24 (24.0) 67 (22.3)

*Missing values excluded from percentage calculations
® Among females

¢ Among individuals sexually active in past month

of HIV+ women had partners who reminded them to take
ART in the past year, compared with 61.5% of HIV+men
(X*>=0.05; Table 3).

The majority of HIV+individuals (77.7%) enrolled in
TRIPAI had undetectable viral loads at the time of the study
(Table 1). Seventy-six percent of unpartnered HIV+ indi-
viduals achieved viral suppression, compared to 78.5%

of partnered HIV+individuals. Being in a serodiscordant
partnership (vs. being unpartnered) was not associated with
viral suppression (adjusted odds ratio (AOR) 1.35; 95% CI
0.75-2.46; p=0.30; Table 4).

Among the 201 HIV+ partnered individuals in TRIPAI,
having a partner who attended monthly visits with the indi-
vidual was significantly associated with viral suppression
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Table 3 Proportions of HIV+individuals in partnerships reporting partnership support, and difference between female and male individuals’
receipt of partnership support according to Pearson X? tests (n=201)

All HIV+individu- HIV+ part- HIV+ partner male X Statistic (p-value)
als in partnerships ner female (n=62)
(n=201) (n=139) n (%)
n (%) n (%)
Partner provides financial/material support
Yes 127 (64.5) 101 (72.7)* 26 (42.6)* 18.41 (<0.001)*
No 70 (35.5) 35 (25.7)* 35 (57.4)*
In the past year, partner has reminded individual to take
ART
Yes 96 (73.3) 72 (78.3)* 24 (61.5)* 3.91 (0.05)*
No 35 (26.7) 20 21.7)* 15 (38.5)*
In the past year, how active was partner in reminding
individual to take ART?
Very active 73 (37.4) 46 (33.8) 27 (45.8) 3.74 (0.29)
Active 35(17.9) 28 (20.6) 7(11.9)
Reasonably active 32 (16.4) 24 (17.6) 8(13.6)
Not active 55 (28.2) 38 (27.9) 17 (28.8)
In the past year, partner attended monthly visits
Yes 47 (35.9) 34 (37.0) 13 (33.3) 0.16 (0.69)
No 84 (64.1) 58 (63.0) 26 (66.7)
In the past year, partner offered emotional support in
taking ART
Yes 57 (43.5) 38 (41.3) 19 (48.7) 0.61 (0.43)
No 74 (56.5) 54 (58.7) 20 (51.3)
Overall satisfaction with partner support
Very satisfied 159 (82.4) 108 (80.0) 51(87.9) 5.69 (0.13)
A little satisfied 22 (11.4) 20 (14.8) 2(34)
A little unsatisfied 7 (3.6) 4 (3.0) 3(5.2)
Very unsatisfied 5(2.6) 322 234

*Statistically significant differences in partnership support by gender according to Pearson X? tests; p-value < 0.05

Table 4 Crude and adjusted logistic regression models, examining the association between exploratory variables and outcomes of interest,

Group of anaysis Exploratory variable Crude Model Adjusted model*
OR 95% C1 p-value AOR 95% CI p-value
All HIV+ Individuals Partnership presence 1.15 0.65,2.04 0.62 1.37 0.76,2.48 0.30
HIV+ Partnered Individuals Partner attends monthly visits 2.55 0.89, 7.30 0.08 2.99 1.00, 8.93 0.05*
Partner reminds to take ART 0.71 0.24,2.09 0.54 0.63 0.20, 1.96 0.42
Partner actively reminds to take ART 1.70 0.80, 3.59 0.17 2.12 0.94, 4.77 0.07
Partner provides financial support 0.72 0.34, 1.53 0.40 0.68 0.31, 1.52 0.35
Partner provides emotional support 0.57 0.23, 1.42 0.23 1.72 0.67, 4.34 0.26
Satisfaction with partner support 0.84 0.32,2.21 0.73 0.96 0.36, 2.56 0.93

*p-value < 0.05

#All models adjusted for age, gender, and education level; analyses assessing partnership support and satisfaction also adjusted for whether par-
ticipant had children

(Table 4). Individuals with partners who attended monthly ~ (95% CI 1.00-8.93; p=0.05; Table 4). Other partnership
visits had 2.99 times greater odds of viral suppression, com-  support measures of interest, including provision of emo-
pared to individuals with partners who did not attend visits  tional support in taking ART, provision of financial/material
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support, reminding partners to take ART, and level satisfac-
tion with partner support, were not significantly associated
with viral suppression.

Discussion

Among HIV+ participants in TRIPAI, rates of viral suppres-
sion were somewhat higher than rates of viral suppression in
Brazil overall, which are estimated at 65% [17]. Participants
in TRIPAI may be more likely to be virally suppressed than
other HIV+individuals in Brazil because TRIPAI partici-
pant have thus far been retained in HIV/AIDS care at Hos-
pital Nossa Senhora da Conceicdo, and may have access
to increased resources to improve adherence due to their
involvement in the study. Research among HIV+individu-
als, including in Brazil, has indicated that retention in care is
associated with improved ART adherence, viral suppression,
and decreased risk of mortality [37].

Overall, partnership status was not associated with viral
suppression. It appears that there may be barriers to viral
suppression among some individuals that affect both part-
nered and unpartnered individuals, and that partnership pres-
ence alone may not be enough to overcome other barriers
to sustaining care. Individuals who are unpartnered may
compensate for their lack of a partner by securing support
that may encourage ART adherence from other members of
their social network, including family and friends. Previ-
ous research among HIV+ individuals has found that the
number of close friends and family members is significantly
associated with greater perceived social support, which may
encourage medication adherence [38, 39]. Additionally, part-
nership presence does not guarantee strong social support
that improves ART-taking; partnerships in distress and/or
partners with their own health issues may not provide sup-
port. Even when an individual has strong social support,
other factors, such as physical and mental health issues,
competing priorities, personal beliefs, risk behaviors, and
limited access to health services may prevent an individual
from adhering to ART and achieving viral suppression [38].

Attending monthly visits was significantly associated
with viral suppression among both men and women. This
is consistent with prior research, which has indicated that
practical support, such as accompanying a partner to the
clinic, has a greater impact on medication adherence than
emotional support [40, 41]. Attending an HIV+ partner’s
clinic visits has also been associated with other positive
health outcomes; a study among HIV+ pregnant women
in Kenya found that the risk of vertical transmission was
significantly lower among women whose partners attended
clinic visits [41]. Partner attendance in prenatal care visits
is also associated with a higher level of satisfaction with
partner by pregnant women and a higher rate of acceptance

of HIV testing by men in Porto Alegre [42]. Greater involve-
ment of partners in HIV care may ultimately lead to viral
suppression; research among HIV-serodiscordant partners in
New York found that partner-focused interventions aiming
to identify barriers to ART adherence and optimize part-
ner communication resulted in significantly improved ART
adherence and reduced viral load [27].

In the past, Brazil has taken proactive measures in
responding to the HIV crisis, offering free ART in 1996,
and treating all people living with HIV with ART regard-
less of CD4 counts in 2013 [43]. Ensuring that individuals
living with HIV in Brazil can continue to receive adequate
care for HIV in the years ahead is critical. There are con-
cerns that health resources for people living with HIV in
Brazil be drastically reduced in the coming years, as Presi-
dent Jair Bolsonaro’s administration supports downsizing the
Sistema Unico de Sadde (SUS), the country’s public health
system [44]. The administration’s ineffective response to the
COVID-19 pandemic underscores concerns that national
health crises, including HIV/AIDS, may be inadequately
managed into the future [45].

Limitations

One limitation of this study is the cross-sectional nature
of TRIPAI, which prevents the assessment of changes in
variables over time. Additionally, TRIPAI may be vulner-
able to biases associated with observational data, such as
selection bias due to subject self-selection. HIV- partners
who enrolled in TRIPAI were required to attend a clinic
visit and complete a questionnaire asking about the sup-
port they provided to their partner; individuals who agreed
to participate in TRIPAI may be more supportive partners
than HIV- individuals in serodiscordant partnerships who
declined to participate. Additionally, since inclusion crite-
ria included partner disclosure of HIV status, individuals
who felt they could not disclose their HIV status to their
partners were excluded. Prior research has indicated that
among HIV-serodiscordant partners, HIV status disclosure
was significantly associated with ART adherence [40]. It is
thus possible that the participants enrolled in TRIPAI are not
representative of all HIV-serodiscordant partners in Brazil,
and that individuals who feel unable to disclose their HIV
status to their partners may face reduced rates of ART adher-
ence and viral suppression.

It is also possible that there are instances of unmeasured
confounding in this study. HIV viral suppression may be
influenced by treatment regimen, baseline viral load and
CD4 count, and any previous ART use and/or ART res-
sistance [43]. These factors were not controlled for in this
analysis, and could confound the results of the study. Addi-
tionally, factors such as depression and stress likely influence
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level of partner support, ART adherence, and viral suppres-
sion, but were not measured in this study. In previous studies
among serodiscordant partners, mental health, and specifi-
cally depression, was associated with ART non-adherence
[29]. Additionally, some of the data collected in TRIPAI
may be considered sensitive, and may thus be prone to mis-
classification. While sensitive information collected via
ACASI tends to produce less social desirability bias than
face-to-face interviews, it is possible that individuals still
underreport socially undesirable behaviors (e.g. substance
use) and overreport socially desirable behaviors (e.g. con-
dom use) in ACASI.

Conclusion

Overall, the proportion of HIV+individuals achieving viral
suppression was relatively high in this population. Having
an HIV— partner vs. being unpartnered did not appear to be
associated with improved odds of viral suppression. While
most measures of partnership support were not significantly
associated with viral suppression, attending clinic visits with
partners was identified as being positively associated with
viral suppression among serodiscordant partnered individu-
als. Barriers to achieving viral suppression are likely present
among both HIV+ partnered and unpartnered individuals in
Brazil.
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