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Abstract
Introduction: Currently, the slogan “Undetectable = Untransmittable” (U = U), launched to disseminate scientific evidence on
how people living with HIV (PLHIV) on antiretroviral treatment with suppressed viral load cannot transmit HIV to their sexual
partners, is still challenged by individuals with differential acceptance across populations. In this study, we documented the
perceived accuracy of U = U in Brazil in three different groups: PLHIV, HIV-negative/unknown cisgender gay/bisexual men
who have sex with men (GBM) and HIV-negative/unknown other populations (POP).
Methods: Adult (age ≥ 18y) Brazilians were recruited during October 2019 to complete a web-based survey advertised on
Grindr, Facebook and WhatsApp. Perceived accuracy of U = U was assessed with the question: “With regards to HIV-positive
individuals transmitting HIV through sexual contact, how accurate do you believe the slogan U = U is?” Response options ran-
ged from 1 (Completely inaccurate) to 4 (Completely accurate) plus a fifth option (I don’t know what “undetectable” means).
Participants’ characteristics were described according to perceived accuracy of U = U. Logistic regression models assessed the
factors associated with perceived accuracy of U = U (completely accurate vs. partially accurate/inaccurate or completely inac-
curate) by group.
Results: Of 2311 individuals accessing the questionnaire, 1690 (73.1%) met inclusion/exclusion criteria and completed it. Of
these, 347 (20.5%) were PLHIV, 785 (46.4%) GBM and 558 (33.0%) POP. More PLHIV perceived U = U as completely accu-
rate (79.0%), compared to 44.2% GBM and 17.2% POP (p < 0.001). Among PLHIV, Black identity was associated with
decreased odds of perceiving U = U as completely accurate while having a steady partner was associated with increased odds.
Among GBM, being gay, having middle/higher income, being a resident of state capital metropolitan areas and ever testing for
HIV were associated with increased odds. Lastly, among POP, ever testing for HIV increased the odds of perceiving U = U as
completely accurate.
Conclusions: There was a significant difference in perceived accuracy of U = U across population groups. Accurate under-
standing of the slogan needs to be promoted in more vulnerable populations such as PLHIV of Black identity and GBM of
lower income to maximize individual and societal prevention benefits. Moreover, broader understating of U = U among the
general population can help decrease societal stigma towards PLHIV.
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1 | INTRODUCTION

Over the past decade, an increasing body of knowledge has
demonstrated the effectiveness of treatment as prevention
(TasP), wherein the use of antiretroviral treatment among
people living with HIV (PLHIV) reduces HIV transmission
yielding public health as well as personal health benefits. Evi-
dence has accumulated for both heterosexual and same-sex
couples using a variety of study designs, from ecological stud-
ies of population viral load leading to reduced transmission
[1], to observational studies [2,3], and randomized clinical tri-
als [4] showing no linked HIV transmissions. In 2016, the

slogan “Undetectable = Untransmittable” (U = U) was
launched by the Prevention Access Campaign to translate sci-
entific evidence into a community message that highlights how
PLHIV on antiretroviral treatment with suppressed viral load
cannot transmit HIV to their sexual partners [5]. Several publi-
cations summarized the scientific consensus providing guideli-
nes for clinical practice and for use of the U = U message
[6,7].
In the interim, studies have shown that the slogan U = U,

has not been clearly communicated by health providers in clin-
ical care [8]. A qualitative study conducted in Kenya of HIV
serodiscordant couples attending public clinics, showed how
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healthcare providers lacked “in-depth knowledge and convic-
tion” on U = U [9]. Similarly, studies conducted in high-income
settings (Canada [10,11], Italy [12], Australia [13] and the Uni-
ted States [14-16]), mostly on gay, bisexual and other men
who have sex with men, have reported low awareness, under-
standing, belief or perceived accuracy of TasP or U = U,
depending on the study. In the largest study thus far con-
ducted among sexual minority men from the United States,
perceived accuracy of U = U was shown to vary by HIV sta-
tus: 84% of HIV-positive men rated U = U as accurate com-
pared to 54% and 39% of HIV-negative and status unknown
men, respectively [14].
Thus far, published studies have primarily documented per-

ceived accuracy of U = U among gay, bisexual and other men
who have sex with men with only one study also including
heterosexual men and women reporting condomless sexual
intercourse in the last 12 months with a casual partner [12].
Research focused on populations more vulnerable to HIV is
highly significant as U = U empowers PLHIV while reducing
fear, guilt and HIV-related self-stigma [6]. However, under-
standing of U = U more broadly could help reduce societal
stigma towards PLHIV [17-19] and thus increase population
health given stigma’s role as a fundamental cause of health
inequalities [20,21].
In Brazil, the Ministry of Health officially endorsed the slo-

gan U = U (highlighting that PLHIV with an undetectable viral
load do not transmit HIV to sexual partners) on 15 May 2019
with formal guidance for healthcare providers to educate the
public on the scientific evidence [22]. Since then, non-govern-
mental, civil society and region-wide research collaborations
such as ImPrEP (PrEP Implementation Project in Brazil, Peru
and Mexico) have advertised U = U using social media and
dating apps, including Facebook and Grindr, mostly targeting
key populations, such as gay, bisexual and other men who have
sex with men. However, as evidence from other settings sug-
gest, it may well be that the U = U prevention message is not
being heard and that its comprehension is highly differential.
Therefore, we aimed to document perceived accuracy of
U = U in Brazil in populations similar to those of previous
studies in addition to others not previously assessed.

2 | METHODS

From 01 to 31 October 2019, an anonymous web-based sur-
vey in Brazilian Portuguese was advertised using a geosocial
networking (GSN) dating app (Grindr), Facebook social media
and WhatsApp. We used banners targeting cisgender gay,
bisexual or other men who have sex with men for advertise-
ment on Grindr. On Facebook, we created a post on the Insti-
tuto Nacional de Infectologia Evandro Chagas (INI-FIOCRUZ)
fan page with the link to the survey; no specific population
was targeted. Members of INI-FIOCRUZ’s Community Advi-
sory Board shared the survey link on WhatsApp Groups, tar-
geting mostly cis and trans women living with HIV;
respondents were encouraged to share the survey link among
partners and friends. Individuals who met the eligibility criteria
(Brazilian residents aged ≥18 years) and who acknowledged
reading the informed consent text were directed to the ques-
tionnaire. Exclusion criteria were: self-report of completing
the questionnaire previously and an incorrect answer to any

one of the three attention questions that were included
throughout the questionnaire after 15 to 20 items; the
assumption is that participants who answered these items
erroneously were not paying attention [23]. This was a conve-
nience sample with respondents from all five administrative
regions of Brazil; the objective was to reach the maximum
number of participants as possible without a specific sample
size calculation. This study was approved by INI-FIOCRUZ
institutional review board (#CAAE 01777918.0.0000.5262) in
accordance with all applicable regulations. No incentives were
provided for completing the survey and, on average, partici-
pants took five minutes to do so.
The survey instrument was composed of 17 questions

addressing: sociodemographics, gender, sexual orientation and
HIV-testing/status. Additionally, perceived accuracy of the pre-
vention benefits of U = U was assessed with the question:
“With regards to HIV-positive individuals transmitting HIV
through sexual contact, how accurate do you believe the slo-
gan U = U is?” as used in previous studies [14,24], though we
added an explanation in our translated version stating “mean-
ing that people who have HIV but have undetectable viral load
do not transmit HIV through sex.” Response options were
based on a Likert-type scale from 1 (Completely inaccurate)
to 4 (Completely accurate) plus a fifth option (I don’t know
what “undetectable” means).
Participants’ answers to the gender, sexual orientation and

HIV status items allowed us to group the study population into
three mutually exclusive groups: people living with HIV (PLHIV),
HIV-negative/unknown cisgender gay or bisexual men who have
sex with men (GBM) and HIV-negative/unknown other popula-
tions (POP). The rationale for this a priori categorization was: 1)
prior studies show that perceived accuracy of U = U differs by
HIV status (PLHIV show greater perceived accuracy), 2) our
interest in populations not addressed in prior studies (cisgender
women and heterosexual men not living with HIV) and 3) that
predictors of perceived accuracy would differ between the
groups. Other variables included age at the time of the survey,
race, monthly family income, education, residence in state capi-
tal metropolitan area, steady partner and ever tested for HIV.
Participants’ characteristics were described overall and

according to perceived accuracy of U = U for each study popu-
lation group. We used chi-square tests to compare, across
groups, the proportions of participants endorsing each of the
five response options of the perceived accuracy of U = U item.
Logistic regression models were used to assess the factors
associated with perceived accuracy of U = U (completely accu-
rate vs. partially accurate/inaccurate or completely inaccurate)
by group. Given the ordinal nature of the response scale, a sec-
ond analysis using ordinal logistic regression models was done
to explore the factors associated with perceived accuracy rat-
ings by group, similar to previous studies on the topic [14,15].
In both regression analyses, those reporting not knowing what
undetectable meant were removed. Analyses were performed
using R (The R project www.r-project.org, version 4.0.1).

3 | RESULTS AND DISCUSSION

A total of 2311 individuals accessed the questionnaire, 28
(1.2%) did not meet inclusion criteria, 206 (8.9%) met exclusion
criteria and from the 2077 eligible, 387 (16.7%) did not
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complete the survey. Out of the 1690 (73.1%) who completed
the survey, 347 (20.5%) were PLHIV, 785 (46.4%) GBM and
558 (33.0%) POP. Most participants were from the Southeast
of Brazil (990/1690, 58.6%), where S~ao Paulo and Rio de
Janeiro are located, followed by Northeast (271/1690, 16.0%),
South (255/1690, 15.1%), Central-West (112/1690, 6.6%) and
North (62/1690, 3.7%). Half of the participants were recruited
on Grindr (850/1690; 50.3%), followed by Facebook (655/
1690, 38.8%) and WhatsApp (185/1690, 10.9%).
GBM were younger (median age 33 years [interquartile

range (IQR): 26 to 41]) compared to PLHIV (median 40 years,
IQR: 32 to 49) and POP (median 48 years, IQR: 35 to 61).
Overall, most of participants identified as White (961/1662,
57.8%), followed by Pardo or mixed (518/1662, 31.2%) and
Black (183/1662, 11.0%). The majority had middle/high
income (1149/1690, 68.0%), education greater than sec-
ondary level (1097/1681, 65.3%) and were residents of state
capitals’ metropolitan areas (1194/1690, 70.7%). Most POP
had a steady partner (357/558, 64.0%) while a much smaller
fraction was observed for PLHIV (127/327, 36.6%) and GBM
(223/785, 28.4%). More GBM reported ever testing for HIV
(664/785, 84.6%) than POP (387/558, 69.4%).
As shown in Figure 1, more PLHIV perceived U = U as

completely accurate (79.0%, 274/347), compared to 44.2%
(347/785) GBM and 17.2% (96/558) POP (chi-square test
p < 0.001). Similarly, the fraction of individuals reporting “not
knowing what undetectable is” varied by group with only
three (0.9%, 3/347) reporting it among PLHIV compared to
quite similar proportions among GBM (9.0%, 71/785) and
POP (10.8%, 60/558) (chi-square test p < 0.001).

Results from the logistic regression models indicated that
among PLHIV, Black identity was associated with decreased
odds of perceiving U = U as completely accurate while having
a steady partner was associated with increased odds
(Table 1). Among GBM, being gay, having middle/higher
income, being a resident of state capital metropolitan areas
and ever testing for HIV were associated with increased odds
of perceiving U = U as completely accurate. Lastly, among
POP, ever testing for HIV increased the odds of perceiving
U = U as completely accurate. In the secondary analysis, the
direction and magnitude of association of factors with per-
ceived accuracy of U = U were overall the same, but younger
age increased the odds of perceived accuracy of U = U across
all groups, including POP (Table 2).
Our study adds to the body of evidence suggesting that

perceived accuracy of U = U prevention benefits is low among
populations most vulnerable to HIV, despite almost a decade
since the first evidence of the effectiveness of TasP was pub-
lished [25]. Our results confirm the gradient of greatest per-
ceived accuracy of U = U among PLHIV compared to HIV-
uninfected/unknown [14,24] and expands what is known to
include cisgender women and heterosexual men with even
lower perceived accuracy of all groups. Among the general
population, ~11% did not know what “undetectable” means
and, of those who rated the accuracy of U = U, only 17%
rated it as completely accurate. On the other hand, among
PLHIV, <1% did not know what “undetectable” means and
79% rated it as completely accurate. Though most of the pre-
vention benefits from U = U will be realized from an accurate
understanding of U = U among PLHIV and those most

0.00
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0.75

1.00

PLWH GBM POP

Completely accurate

Partially accurate

Partially innaccurate

Completely innaccurate

I don’t know what “undetectable” means

Figure 1. Proportion of participants who rated the item “With regards to HIV-positive individuals transmitting HIV through sexual contact,
how accurate do you believe the slogan U = U is?” as Completely inaccurate to Completely accurate, or who said they did not know what
“undetectable” meant by population group: people living with HIV (PLHIV), HIV-negative/unknown cisgender gay or bisexual men who have
sex with men (GBM) and HIV-negative/unknown other populations (POP).
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vulnerable to HIV, we echo the need for a broader under-
standing as suggested by others [13]. Indeed, recent findings
highlight how implicit and explicit stigma of healthcare profes-
sionals towards PLHIV may be a key driver of the lack of
U = U communication [8,9]. HIV-related stigma negatively
impacts HIV prevention and treatment [8,17], and, more gen-
erally, stigma has been proposed as fundamental cause of
health inequality [20].
Compared to the largest and most recent study conducted

among sexual minority GBM in the United States reporting that
54% and 39% of HIV-negative and unknown GBM perceived
U = U as completely or somewhat accurate [14], GBM
assessed in our study showed greater perceived accuracy of
U = U (68% rated it as completely or somewhat accurate). The
above cited study has shown that perceived accuracy of U = U
has increased with time [14], a finding that may suggest our
results to have been influenced by the same pattern, as our
study was conducted more than a year later (October 2019)
than the US study [14]. Alternatively (or additionally), the
greater perceived accuracy as observed in our study may result
from local campaigns addressing the U = U slogan. Prior to this
study, few campaigns addressing the U = U slogan have been
promoted on YouTube channels (~100 000 views) and these
campaigns have focused almost exclusively on PLHIV and GBM.
GBM may have also been exposed to information on what it
means to be undetectable as the Grindr app that we used for
recruitment provides this information in a “health tab.” Further-
more, annually, the Department of Chronic Conditions and Sex-
ually Transmitted Infections of the Ministry of Health has
conducted campaigns launched on December 1st (World AIDS
Day), which have gradually, since 2011, targeted GBM and
focused on combination HIV prevention, including TasP [26].
These campaigns may have influenced our findings, especially
the PLHIV and GBM groups.
Our model results showed that among PLHIV, Black identity

was associated with significantly lower odds of perceiving
U = U as completely accurate, possibly suggesting how multiple
forms of stigma, come together to broadly influence health out-
comes [27]. In a study conducted in Belo Horizonte, the sixth
largest city in Brazil, Black persons had an almost twofold
higher odds of experiencing discrimination than those of White
identities, even after controlling for income, education, social
status and health problems [28]. The confluence of two stigma-
tized identities, HIV-infection and Black identity, may potentiate
medical distrust and discrimination leading to an increased like-
lihood of information being withheld by medical providers. For
GBM, we found that bisexual men were less likely to endorse
U = U as completely accurate, possibly an unintended conse-
quence of prevention/health promotion education campaigns
that may be differentially accessed and/or received by bisexuals
and other non-gay identified men who have sex with men, as
previously suggested [11]. Accordingly, there may be space for
improvement in the messaging (from “reduces the risk of trans-
mission” to “prevents HIV transmission” [14]) for U = U, for
both gay- and non-gay-identified men who have sex with men,
for other groups disproportionately affected by HIV and more
broadly, for the general public. Community engagement could
be beneficial in increasing awareness and acceptance of U = U
among GBM of low income that may not be reached by online
campaigns. For the general population, advertisements on mass
media, such as TV and newspaper, could be an option. Lastly,

consistent delivery of U = U education on the part of health-
care providers is of utmost importance, and clear and concise
guidelines have been proposed [6].
This study has limitations. First, for this web-based survey

we did not use probabilistic sampling strategies but rather a
convenience sample of those who have access to cell phones
and use GSN apps or social media, resulting in a selective
recruitment and hindering generalization of the findings. We
believe, nevertheless, this type of selection bias might be small
as recent data show that 85% of Brazilians have mobile
phones and 79% have access to internet. Nonetheless, when
comparing our sample of PLHIV with the characteristics of
PLHIV in Brazil [29], our sample had less cisgender women
(19.4% vs. 27.7%), more Black persons (13.7% vs. 10.5%), and
were more educated (42% had more than secondary educa-
tion vs. 18%). Our sample of POP, compared to the general
population, was 80.6% cisgender women (vs. 52%), 11% were
Black (vs. 9.4%) and 35% had more than secondary education
(vs. 21%). For our main outcome, we only asked participants
to rate the accuracy of one statement and, within response
options, only acknowledged lack of understanding of the word
undetectable. It may well be that the word “untransmittable”
or the slogan altogether were misunderstood. Further probing
the understanding of HIV viral load and how it relates to the
sexual transmission of HIV or even adding a thorough explana-
tion of the slogan may have yielded a different or more
nuanced response. Though we actively searched for publica-
tions addressing the occurrence and effectiveness of U = U
or TasP campaigns in Brazil, we found no such studies. Our
review of published campaigns mentioned above strongly sug-
gests that the populations most likely reached by these cam-
paigns were PLHIV or GBM. Finally, all data were self-
reported by participants and may be subject to information
bias, although individuals might be more honest through web-
based surveys, thereby reducing social desirability bias.

4 | CONCLUSIONS

We note an urgent need for further educational strategies
regarding TasP and U = U in Brazil. Our findings show that
over half of HIV-negative/unknown cisgender GBM and a
staggering 82% of HIV-negative/unknown cisgender women,
heterosexual men and other populations perceived the slogan
U = U inaccurately. Similar to prior studies conducted in high-
income settings, our results suggest higher knowledge among
those living with HIV though it is important to highlight that
20% of our sample of PLHIV still perceived U = U as inaccu-
rate. The finding that predictors of U = U perceived accuracy
vary by group can help identify subgroups for whom further
educational efforts are needed to enhance the individual and
populational prevention benefits of antiretroviral treatment.
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