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Abstract

The fact that people with HIV (PWH) who have an undetectable viral load cannot sexually 

transmit HIV has been disseminated under the messaging “Undetectable = Untransmittable” 

(U=U). U=U messaging intends to destigmatize HIV by demonstrating that PWH can have healthy 

sexual lives. Among a sample of low-income heterosexually active Black and Latino adults, we 

aimed to 1) measure the prevalence of U=U awareness, and 2) determine its association with 

anticipated HIV stigma. Low-income heterosexually active adults were recruited via respondent­

driven sampling in New York City. Among Black and Latino participants who self-reported not 

having HIV, multiple linear regression was used to determine the association between U=U 

awareness with the following types of anticipated HIV stigma, as determined by principal 

component analyses: 1) general; 2) dating-related; and 3) sex-related. Of 485 participants, 35% 

were aware of U=U. Those who were aware reported less dating-related (adjusted B: −0.20; 

95% CI: −0.37,−0.03) and sex-related (adjusted B: −0.15; 95% CI: −0.29, −0.002) anticipated 

HIV stigma. Although the prevalence of U=U awareness was much lower than reported in other 

populations (e.g., gender and sexual minorities, PWH), prevalence was moderate in our sample, 

given that awareness efforts have generally not focused on heterosexually active adults. Our 

findings provide preliminary evidence that U=U awareness may have an impact on anticipated 

HIV stigma related to dating and sex. Additional methods to disseminate U=U messaging and to 

dismantle HIV stigma in this population should be explored.
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Introduction

A body of research has concluded that people with HIV (PWH) who have an undetectable 

viral load cannot sexually transmit HIV.1–3 This finding represents a paradigm shift in 

HIV prevention and treatment and, in 2016, was conceptualized and disseminated as 

“Undetectable = Untransmittable” (U=U) by the Prevention Access Campaign.4 This 

galvanized an era of mass campaigning by community-based organizations and public 

health agencies aimed at increasing its awareness. Data demonstrate early success of U=U 

messaging with high awareness reported in gender and sexual minority populations5–7 

and PWH.8,9 U=U messaging may positively influence HIV-related outcomes, with recent 

data indicating that PWH who were aware of U=U were more likely to self-report an 

undetectable viral load.8 In addition to motivating PWH to obtain an undetectable viral load, 

U=U is also an affirming and destigmatizing message that PWH can have healthy sexual 

lives and cannot sexually transmit HIV if they are undetectable. A recent study revealed 

that among a sample of sexual minority men with HIV, 59% reported that U=U made them 

feel ‘much better’ about having HIV and 41% reported that U=U had the potential to make 

HIV stigma ‘much better.’7 Given its potential to combat HIV stigma, U=U messaging may 

promote a status-neutral approach to ending the HIV epidemic as HIV stigma is a structural 

barrier to HIV testing10–14 and pre-exposure prophylaxis (PrEP) uptake15–18 among people 

without HIV and to care and treatment among PWH.19–23

Given the recency of U=U, however, empirical data examining the role of U=U in 

dismantling HIV stigma are scarce. In their HIV Stigma Framework, Earnshaw and 

Chaudoir proposed that HIV stigma affects both PWH and people without HIV through 

different mechanisms and can serve as an impediment to HIV prevention and treatment 

efforts.24 One study among PWH in 25 countries suggests that U=U may influence PWH’s 

perceptions and anticipations of HIV stigma from others as findings indicated that those who 

were aware of U=U were more likely to feel comfortable disclosing their status.8 What is 

currently unknown is if U=U influences HIV stigma that affects people without HIV. For 

example, it is possible that since U=U portrays PWH in a positive manner and exposure to 

U=U messaging may decrease the stigma one would foresee experiencing or internalizing 

if they were to have HIV, also known as anticipated HIV stigma.25 Within populations of 

people without HIV, even less research on U=U has been conducted among heterosexually 

active adults at increased risk of HIV, a group among whom anticipated HIV stigma has 

been identified as a potential barrier to HIV testing13,26 due to fear of finding out about 

having HIV. Other data suggest that among women, anticipated HIV stigma can act as an 

obstacle to PrEP uptake if potential users are concerned others will believe they are taking 

antiretrovirals for HIV treatment.15,16 Targeting HIV stigma through U=U messaging has 

the potential to reduce the stark racial/ethnic and socioeconomic HIV disparities that exist 

among heterosexually active adults (e.g. Black and Latina women) due to intersecting forms 

of structural oppression, and yet, it is currently unknown if U=U messaging is effectively 

reaching this population. Among a sample of low-income Black and Latino heterosexually 

active adults from New York City (NYC), we aimed to: 1) measure the prevalence of U=U 

awareness; and 2) determine the association between U=U awareness and anticipated HIV 

stigma.
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Methods:

Study Design

This analysis used NYC data from the fifth round of the CDC’s National HIV Behavioral 

Surveillance Study (NHBS) among heterosexually active adults at increased risk for HIV, 

also known as HET5. Participants were recruited via respondent-driven sampling (RDS). 

Initial recruits, also known as “seeds,” were identified during formative research or through 

community outreach. Although the target analytical sample was heterosexually adults at 

increased risk, the eligibility criteria to participate in the study was broader than the criteria 

used to define participants who were heterosexually adults at increased risk. Participants 

were eligible for the study if they: 1) were 18–60 years old; 2) identified as female and had 

vaginal or anal sex with a man in the past 12 months or identified as male and had vaginal 

or anal sex with a woman in the past 12 months; 3) were a resident of the NYC metropolitan 

statistical area; and 4) spoke English or Spanish. Eligible participants completed an 

interviewer-administered survey and were offered optional rapid HIV testing and women 

aged 30 years or younger were offered optional testing for vaginal and pharyngeal gonorrhea 

and chlamydia. Participants who completed the survey were considered part of CDC’s 

target analytical sample of heterosexually active adults at increased risk for HIV if they 

additionally: 1) reported an annual household income that did not exceed 150% of the 

Health and Human Services poverty guidelines, adjusted for NYC’s cost of living; 2) did not 

report injecting non-prescription drugs in the past 12 months; and 3) if male, did not have 

a male sex partner in the past 12 months. To maximize recruitment of this target sample, 

only participants who met this sample criteria were eligible to recruit up to five peers for the 

study. For this analysis, the target sample was further restricted to Black and Latino adults 

who did not self-report having HIV (see Statistical analysis section). Participants received 

incentives for all study components (survey completion, HIV testing, STI testing, and peer 

recruitment). Data were collected from June - October 2019 at sites located in East Harlem 

and Central Brooklyn. The study was anonymous and approved by the Institutional Review 

Board of the NYC Department of Health and Mental Hygiene.

Measures

Anticipated HIV stigma was measured through an adapted brief version10 of Berger et al.’s 

HIV stigma scale.27 This scale was further adapted for use in this study among people 

who are heterosexually active. Using a 4-point Likert scale, participants were asked the 

extent to which they agreed to the following seven statements: 1) If you had HIV no one 

would date or become involved with you; 2) If you had HIV, you would worry about people 

discriminating against you; 3) If you had HIV, people would not want to have sex with 

you; 4) If you had HIV, you would work hard to keep your HIV a secret; 5) Upon learning 

that you had HIV, you would feel set apart and isolated from the rest of the world; 6) You 

would feel you were not as good a person if you had HIV; and 7) You would never feel 

ashamed of getting HIV. Responses ranged from “Strongly Disagree” to “Strongly Agree.” 

Principal component analysis (PCA) was conducted to determine the number of components 

underlying the items. The seventh item was reverse-coded and excluded from the PCA 

due to low correlation (<5%) with all other items. Items 2, 4, 5, and 6 loaded onto one 

component, which we labeled “general anticipated HIV stigma,” and items 1 and 3 loaded 
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onto a second component, which we labeled “romance-related anticipated HIV stigma.” 

Combined, components 1 and 2 accounted for 61% of the total variance. General anticipated 

HIV stigma was measured by summing the items to obtain a total score, with higher scores 

indicating greater stigma (range: 4–16; Cronbach’s alpha = 0.71). Because at least three 

items per component are needed and the second component consisted of only two items, we 

examined each item, dating-related anticipated HIV stigma and sex-related anticipated HIV 

stigma, as separate outcomes. These two items were examined as continuous variables with 

higher scores indicating greater stigma (range: 1–4).

The exposure of interest was awareness of U=U. Participants were first asked, “A doctor 

may tell someone living with HIV that their HIV is “undetectable.” Have you heard this 

term before?” Participants who responded ‘yes’ were then asked, “A person with HIV whose 

virus is undetectable cannot pass HIV to their sex partners. Have you heard this before?” 

Participants who responded ‘yes’ were categorized as being aware of U=U, and those who 

responded ‘no’ to either question were categorized as not being aware of U=U.

Covariates selected as potential confounders of the association between awareness of U=U 

and anticipated HIV stigma were based on prior research and included socio-demographics 

(race/ethnicity, self-identified gender, age group, education level, nativity, homelessness, 

and poverty level), sexual behaviors in the past 12 months (any condomless vaginal or 

anal sex, condomless vaginal or anal sex with a casual partner), health care access and 

experiences (has health insurance, visited a health care provider in the past 12 months, and 

experienced discrimination in the health care setting in the past 12 months), and engagement 

in HIV prevention activities in the past 12 months (took an HIV test, discussed PrEP with a 

provider, and participated in an HIV behavioral intervention).

Statistical analysis

Of the participants in the target sample of low-income heterosexually active adults, analyses 

were restricted to Hispanic/Latino or Black, non-seed participants who did not self-report an 

HIV-positive status. Participants who identified as male and reported ever having sex with 

a man or who identified as gay or bisexual were excluded from this analysis. To determine 

differences in the outcomes of interest by U=U awareness and potential confounders, t tests 

and ANOVA were used to determine differences the three outcomes of interest. Multiple 

linear regression was used to determine the associations between the outcomes of interest 

and U=U awareness, adjusting for potential confounders.. For each model, the association 

between U=U awareness and the outcome of interest was adjusted for covariates associated 

with the outcome at p < 0.1.All analyses were conducted using SAS 9.4 (Cary, NC).

Results

We recruited a total of 515 participants (9 seeds and 506 non-seeds), of whom 485 met the 

inclusion and exclusion criteria for this analysis. Most participants in the analytical sample 

were Black (68%) and male (53%), with 41% aged 18–29 years (Table 1). In terms of 

socioeconomic status, most participants had a high school level education or greater (73%) 

and lived at or below the 2019 federal poverty level (80%). Frequency of engagement in 

HIV prevention services in the past 12 months was low, with less than half of the sample 
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(49%) receiving an HIV test in the past 12 months and a fifth reporting participating in an 

HIV behavioral intervention. Despite low engagement in these services, awareness of U=U 

was moderate at 35%. In regard to anticipated HIV stigma, the average general anticipated 

HIV stigma score was 10.3 (SD = 2.5; range = 4–16); the average dating-related anticipated 

HIV stigma score was 2.6 (SD = 0.90; range = 1–4); and the average sex-related anticipated 

HIV stigma score was 3.0 (SD = 0.80, range = 1–4).

Unadjusted differences in U=U awareness and potential confounders by the three separate 

outcomes of interest are shown in Table 1. U=U awareness did not differ by general 

anticipated HIV stigma scores. Differences in scores were, however, found by health care 

discrimination and gender. Participants who were aware of U=U were had significantly 

lower levels of anticipated dating-related HIV stigma. Significant differences in dating­

related anticipated HIV stigma were also observed by race/ethnicity. Those who were aware 

of U=U also had lower levels of anticipated sex-related HIV stigma. Significant differences 

in sex-related anticipated HIV stigma were also found by gender, condomless vaginal or anal 

sex in the past 12 months, and experiencing health care discrimination in the past 12 months.

Associations between U=U awareness and the three separate outcomes of interest are shown 

in Table 2. A significant association between U=U awareness and general anticipated 

HIV stigma was not found. However, those who were aware of U=U had lower levels 

of anticipated dating-related HIV stigma (adjusted B = −0.20; 95% CI: −0.37, −0.03) and 

sex-related HIV stigma (adjusted B = −0.15; 95% CI: −0.29, −0.002) compared to those who 

were unaware, after adjustment for potential confounders.

Discussion

In this sample of low-income Black and Latino heterosexually active adults with low 

HIV prevention uptake and facing multiple vulnerabilities, we found a moderate level of 

U=U awareness (35%) three years after the introduction of the U=U message. Notably, 

the relationship between U=U awareness and anticipated HIV stigma differed by type of 

stigma, with no association between U=U awareness and generalized HIV stigma but an 

inverse association between U=U awareness and dating-related and sex-related anticipated 

HIV stigma. These findings provide early evidence of the potential impact of U=U among 

heterosexually active adults at increased risk and highlight the need for varied approaches to 

dismantling different forms of HIV stigma.

To date, this is the only study we know of to examine U=U awareness among heterosexually 

active adults at increased risk of HIV in the US. The prevalence of U=U awareness in 

our study is lower when compared to assessments of awareness among gender and sexual 

minorities with and without HIV (70% - 86%)5–7 and other samples of PWH (85% - 

88%)8,9, a pattern also seen in Italy.28 We expected awareness to be lower in this population 

because U=U awareness efforts in the U.S. have largely focused on reaching gender and 

sexual minorities and PWH and engagement in HIV prevention services in this population 

is relatively low.29–31 In NYC, past awareness of novel advancements in HIV prevention, 

such as PrEP, in groups that were did not include men who have sex with men (MSM), 

ranged from only 21% - 29% in 2016, four years after FDA approval.32–34 The higher 
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prevalence of U=U awareness observed in this sample could be partially due to the launch 

of a NYC marketing campaign to spread awareness of U=U in June 2019,35 just at the 

beginning of our data collection period. This sex-positive campaign included people of 

different gender identities and racial/ethnic backgrounds and romantic couples of different 

sexual orientations, including heterosexual couples, and was widely advertised on NYC 

buses and the subway system.

Our findings highlight the importance of distinguishing types of HIV stigma when 

examining U=U. U=U awareness was associated with reduced reporting of dating-related 

or sex-related anticipated HIV stigma but was not associated with general anticipated HIV 

stigma. This could be attributed to the fact that U=U messaging speaks directly to the sexual 

transmission of HIV and explicitly conveys that PWH can have healthy sexual relationships 

but does not address other forms of HIV stigma that PWH face. Few studies have examined 

the association between U=U and HIV stigma, with HIV stigma defined differently across 

studies, which makes comparison of findings limited.

These results have public health implications for both raising awareness of U=U and 

dismantling HIV stigma. The relatively low prevalence of U=U awareness and earlier 

low estimates of PrEP awareness among heterosexually active adults at increased risk for 

HIV compared to other groups at increased risk for HIV, underscore the improvement 

needed in disseminating information related to HIV prevention to these populations who are 

disproportionately impacted by HIV. Mass campaigns focusing on this population should 

be included in primary care settings, non-health care settings in low-income neighborhoods, 

or through social media. In addition to campaigns, other methods of dissemination should 

be considered. HIV testing provides an opportunity to provide education on U=U during 

the counseling session as only 40% of study participants who received an HIV test in 

the past 12 months were aware of U=U (data not shown). Efforts should also prioritize 

addressing individual hesitancies in U=U as data have shown that even if some people 

are aware of U=U, they may not necessarily perceive it to be accurate, or have trust and 

confidence in the message.5,6,36–38 There is also a need for more research on barriers to 

being aware of and endorsing U=U messaging among specific subpopulations at increased 

risk for HIV. For example, Meunier and colleagues categorized five stages of treatment 

as prevention adoption among MSM who exchange sex and recommended that efforts to 

promote treatment as prevention be tailored to each stage of adoption.39 Our null finding 

that U=U awareness was not associated with general anticipated HIV stigma also has public 

health implications. Tailoring the content of U=U messaging to include the message that 

people with HIV can live normal lives, in addition to living healthy sex lives, may address 

HIV stigma more generally. These results also call for exploring additional approaches 

to addressing HIV stigma in this population. Among research and evaluation samples 

that mostly included Black and Latino adults, strategies that have reduced HIV stigma 

include faith-based interventions40,41, a video intervention in community pharmacies aimed 

at normalizing HIV42, and a community health worker-led intervention.43 Integrating U=U 

messaging within these types of interventions may be an effective strategy to dismantle 

multiple types of HIV stigma in a single intervention or setting.
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This analysis is subject to some limitations. First, due to the cross-sectional nature of 

the study, temporality cannot be inferred. An intervention with a comparison group or 

a controlled trial would be best poised to assess the effectiveness of U=U messaging in 

reducing HIV stigma. Despite this, our data provide evidence of a potential impact. Second, 

our results are only generalizable to low-income Black and Latino heterosexually active 

adults in NYC, where mass U=U awareness campaigns from both the city and state health 

departments existed in 2019.

We found a moderate prevalence of U=U awareness among low-income Black and Latino 

heterosexually active adults in NYC. Although U=U awareness was not associated with 

general anticipated HIV stigma, it was inversely associated with anticipated HIV stigma 

related to dating and sex. This finding is promising in that it provides preliminary evidence 

of U=U’s potential impact on anticipated HIV stigma. Our findings also suggest the need to 

increase U=U awareness efforts among heterosexually active adults at increased risk for HIV 

and the need for multipronged, intentional approaches to dismantling HIV stigma.

Acknowledgements:

This study was funded by CDC grant 1U62PS005086. The authors would like to acknowledge NHBS-HET5 data 
collection staff, study participants, and the New York City Department of Health’s Center for Health Equity and 
Wellness for providing data collection sites.

Funding: This study was funded by CDC grant 1U62PS005086.

References:

1. Cohen MS, Chen YQ, McCauley M, et al.Antiretroviral therapy for the prevention of HIV-1 
transmission. N Engl J Med. 2016;375(9):830–839. [PubMed: 27424812] 

2. Rodger AJ, Cambiano V, Bruun T, et al.Sexual activity without condoms and risk of 
HIV transmission in serodifferent couples when the HIV-positive partner is using suppressive 
antiretroviral therapy. JAMA. 2016;316(2):171–181. [PubMed: 27404185] 

3. Bavinton BR, Pinto AN, Phanuphak N, et al.Viral suppression and HIV transmission in 
serodiscordant male couples: An international, prospective, observational, cohort study. Lancet HIV. 
2018;5(8):e438–e447. [PubMed: 30025681] 

4. Prevention Access Campaign. Risk of sexual transmission of HIV from a person living 
with HIV who has an undetectable viral load: Messaging primer & consensus statementhttps://
www.preventionaccess.org/consensus. Published 2020.Accessed 12/31/2020.

5. Meanley S, Connochie D, Bonett S, et al.Awareness and perceived accuracy of Undetectable = 
Untransmittable: A cross-sectional analysis with implications for treatment as prevention among 
young men who have sex with men. Sex Trans Dis. 2019;46(11):733–736.

6. Carneiro PB, Westmoreland DA, Patel VV, Grov C. Awareness and acceptability of Undetectable = 
Untransmittable among a US national sample of HIV-negative sexual and gender minorities. AIDS 
Behav. 2020;10.1007/s10461-020-02990-3.

7. Rendina HJ, Talan AJ, Cienfuegos-Szalay J, et al.Treatment is more than prevention: Perceived 
personal and social benefits of Undetectable = Untransmittable messaging among sexual minority 
men living with HIV. AIDS Patient Care STDS. 2020;34(10):444–451. [PubMed: 33064015] 

8. Okoli C, Van de Velde N, Richman B, et al.Undetectable equals untransmittable (U = U): Awareness 
and associations with health outcomes among people living with HIV in 25 countries. Sex Transm 
Infect. 2020;10.1136/sextrans-2020-054551.

9. The Well Project. Together we are...Making an impact: 
The well project survey report. https://www.thewellproject.org/sites/default/files/

Rivera et al. Page 7

AIDS Patient Care STDS. Author manuscript; available in PMC 2021 September 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.preventionaccess.org/consensus
https://www.preventionaccess.org/consensus
https://www.thewellproject.org/sites/default/files/The_Well_Project_Survey_Report_Together_Are_SinglePages_2019.pdf


The_Well_Project_Survey_Report_Together_Are_SinglePages_2019.pdf. Published 2020. 
Accessed Dec. 31, 2020.

10. Golub SA, Gamarel KE. The impact of anticipated HIV stigma on delays in HIV testing behaviors: 
Findings from a community-based sample of men who have sex with men and transgender women 
in New York City. AIDS Patient Care STDS. 2013;27(11):621–627. [PubMed: 24138486] 

11. Earnshaw VA, Smith LR, Chaudoir SR, et al.Stereotypes about people living with HIV: 
Implications for perceptions of HIV risk and testing frequency among at-risk populations. AIDS 
Educ Prev. 2012;24(6):574–581. [PubMed: 23206205] 

12. Threats M, Boyd DT, Diaz JE, Adebayo OW. Deterrents and motivators of HIV testing 
among young Black men who have sex with men in North Carolina. AIDS Care. 
2020;10.1080/09540121.2020.1852161.

13. Gwadz M, Leonard NR, Honig S, et al.Doing battle with “the monster:” How high-risk 
heterosexuals experience and successfully manage HIV stigma as a barrier to HIV testing. Int 
J Equity Health. 2018;17(1):46. [PubMed: 29678188] 

14. Mannheimer SB, Wang L, Wilton L, et al.Infrequent HIV testing and late HIV diagnosis are 
common among a cohort of Black men who have sex with men in 6 US cities. J Acquir Immune 
Defic Syndr. 2014;67(4):438–445. [PubMed: 25197830] 

15. Auerbach JD, Kinsky S, Brown G, Charles V. Knowledge, attitudes, and likelihood of pre-exposure 
prophylaxis (PrEP) use among US women at risk of acquiring HIV. AIDS Patient Care STDS. 
2015;29(2):102–110. [PubMed: 25513954] 

16. Goparaju L, Praschan NC, Warren-Jeanpiere L, et al.Stigma, partners, providers and costs: 
Potential barriers to PrEP uptake among US women. J AIDS Clin Res. 2017;8(9):730. [PubMed: 
29201531] 

17. Mocorro I, Sandhu PJ, Rowniak S, Leonard A. Initiation of HIV pre-exposure prophylaxis in 
adolescents and young adults: Barriers and opportunities. J Am Assoc Nurse Pract. 2020;10.1097/
JXX.0000000000000485.

18. Matacotta JJ, Rosales-Perez FJ, Carrillo CM. HIV preexposure prophylaxis and treatment as 
prevention - beliefs and access barriers in men who have sex with men (MSM) and transgender 
women: A systematic review. J Patient Cent Res Rev. 2020;7(3):265–274. [PubMed: 32760758] 

19. Hussen SA, Harper GW, Bauermeister JA, Hightow-Weidman LB. Psychosocial influences on 
engagement in care among HIV-positive young black gay/bisexual and other men who have sex 
with men. AIDS Patient Care STDS. 2015;29(2):77–85. [PubMed: 25682888] 

20. Maragh-Bass AC, Gamble T, El-Sadr WM, et al.Examining stigma, social support, and gender 
differences in unsuppressed HIV viral load among participants in HPTN 065. J Behav Med. 
2020;10.1007/s10865-020-00186-7.

21. Kalichman SC, Katner H, Banas E, et al.Cumulative effects of stigma experiences on retention 
in HIV care among men and women in the rural southeastern United States. AIDS Patient Care 
STDS. 2020;34(11):484–490. [PubMed: 33147086] 

22. Yigit I, Bayramoglu Y, Weiser SD, et al.Changes in internalized stigma and HIV health outcomes 
in individuals new to HIV care: The mediating roles of depression and treatment self-efficacy. 
AIDS Patient Care STDS. 2020;34(11):491–497. [PubMed: 33147084] 

23. Sweeney SM, Vanable PA. The association of HIV-related stigma to HIV medication adherence: 
A systematic review and synthesis of the literature. AIDS Behav. 2016;20(1):29–50. [PubMed: 
26303196] 

24. Earnshaw VA, Chaudoir SR. From conceptualizing to measuring HIV stigma: A review of HIV 
stigma mechanism measures. AIDS Behav. 2009;13(6):1160–1177. [PubMed: 19636699] 

25. Wolfe WR, Weiser SD, Leiter K, et al.The impact of universal access to antiretroviral therapy on 
HIV stigma in botswana. Am J Public Health. 2008;98(10):1865–1871. [PubMed: 18703447] 

26. Bond KT, Frye V, Taylor R, et al.Knowing is not enough: A qualitative report on HIV 
testing among heterosexual African-American men. AIDS Care. 2015;27(2):182–188. [PubMed: 
25298014] 

27. Berger BE, Ferrans CE, Lashley FR. Measuring stigma in people with HIV: Psychometric 
assessment of the HIV stigma scale. Res Nurs Health. 2001;24(6):518–529. [PubMed: 11746080] 

Rivera et al. Page 8

AIDS Patient Care STDS. Author manuscript; available in PMC 2021 September 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.thewellproject.org/sites/default/files/The_Well_Project_Survey_Report_Together_Are_SinglePages_2019.pdf


28. Prati G, Zani B, Pietrantoni L, et al.PEP and TasP awareness among Italian MSM, PLWHA, 
and high-risk heterosexuals and demographic, behavioral, and social correlates. PLoS One. 
2016;11(6):e0157339. [PubMed: 27294777] 

29. Agénor M, Pérez AE, Koma JW, et al.Sexual orientation identity, race/ethnicity, and lifetime HIV 
testing in a national probability sample of U.S. Women and men: An intersectional approach. 
LGBT Health. 2019;6(6):306–318. [PubMed: 31314667] 

30. Sionean C, Le BC, Hageman K, et al.HIV risk, prevention, and testing behaviors among 
heterosexuals at increased risk for HIV infection--national HIV behavioral surveillance system, 
21 U.S. Cities, 2010. MMWR Surveill Summ. 2014;63(14):1–39.

31. Jones JT, Smith DK, Wiener J, et al.Assessment of PrEP awareness, PrEP discussion with a 
provider, and PrEP use by transmission risk group with an emphasis on the southern United States. 
AIDS Behav. 2021;10.1007/s10461-021-03164-5.

32. Edelstein Z, Salcuni P, Sanderson M, et al.Inequities in awareness of pre-exposure prophylaxis 
(PrEP) for HIV prevention in a large, representative, population-based sample, New York City 
(NYC). American Public Health Association Annual Meeting; Nov. 12, 2018, 2018; San Diego, 
CA.

33. Gandhi A, Appel E, Scanlin K, et al.PrEP awareness, interest, and use among women of color in 
New York City, 2016. 12th International Conference on HIV Treatment and Prevention Adherence 
(IAPAC); June 4, 2017, 2017; Miami, Florida.

34. New York City Department of Health and Mental Hygiene. HIV risk and prevalence among 
heterosexuals at increased risk in New York City: High-risk women. https://www1.nyc.gov/
assets/doh/downloads/pdf/dires/hiv-risk-prevalence-among-heterosexuals.pdf. Published 2018. 
Accessed Dec. 23, 2020.

35. New York City Department of Health and Mental Hygiene. In celebration of NYC pride, health 
department launches new sexual health marketing campaign, “made equal”. https://www1.nyc.gov/
site/doh/about/press/pr2019/new-sexual-health-marketing-campaign-made-equal.page. Published 
2019. Accessed Dec 29, 2020.

36. Rendina HJ, Cienfuegos-Szalay J, Talan A, et al.Growing acceptability of Undetectable = 
Untransmittable but widespread misunderstanding of transmission risk: Findings from a very 
large sample of sexual minority men in the United States. J Acquir Immune Defic Syndr. 
2020;83(3):215–222. [PubMed: 31809309] 

37. Rendina HJ, Parsons JT. Factors associated with perceived accuracy of the undetectable = 
untransmittable slogan among men who have sex with men: Implications for messaging scale-up 
and implementation. J Int AIDS Soc. 2018;10.1002/jia2.25055.

38. Huntingdon B, de Wit J, Duracinsky M, Juraskova I. Belief, covariates, and impact of the 
“undetectable = untransmittable” message among people living with HIV in Australia. AIDS 
Patient Care STDS. 2020;34(5):205–212. [PubMed: 32396476] 

39. Meunier É, Siegel K, Sundelson AE, Schrimshaw EW. Stages of adoption of “treatment as 
prevention” among HIV-negative men who have sex with men who engage in exchange sex. AIDS 
Patient Care STDS. 2020;34(9):380–391. [PubMed: 32931316] 

40. Payne-Foster P, Bradley ELP, Aduloju-Ajijola N, et al.Testing our FAITHH: HIV stigma and 
knowledge after a faith-based HIV stigma reduction intervention in the rural south. AIDS Care. 
2018;30(2):232–239. [PubMed: 29119799] 

41. Derose KP, Griffin BA, Kanouse DE, et al.Effects of a pilot church-based intervention to reduce 
HIV stigma and promote HIV testing among African Americans and Latinos. AIDS Behav. 
2016;20(8):1692–1705. [PubMed: 27000144] 

42. Rivera AV, DeCuir J, Crawford ND, et al.Factors associated with HIV stigma and the impact 
of a nonrandomized multi-component video aimed at reducing HIV stigma among a high-risk 
population in New York City. AIDS Care. 2015;27(6):772–776. [PubMed: 25562109] 

43. Rios-Ellis B, Becker D, Espinoza L, et al.Evaluation of a community health worker intervention 
to reduce HIV/AIDS stigma and increase HIV testing among underserved Latinos in the 
southwestern U.S. Public Health Rep. 2015;130(5):458–467. [PubMed: 26327724] 

Rivera et al. Page 9

AIDS Patient Care STDS. Author manuscript; available in PMC 2021 September 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www1.nyc.gov/assets/doh/downloads/pdf/dires/hiv-risk-prevalence-among-heterosexuals.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/dires/hiv-risk-prevalence-among-heterosexuals.pdf
https://www1.nyc.gov/site/doh/about/press/pr2019/new-sexual-health-marketing-campaign-made-equal.page
https://www1.nyc.gov/site/doh/about/press/pr2019/new-sexual-health-marketing-campaign-made-equal.page


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rivera et al. Page 10

Ta
b

le
 1

.

A
nt

ic
ip

at
ed

 H
IV

 s
tig

m
a 

by
 s

el
ec

te
d 

ch
ar

ac
te

ri
st

ic
s 

am
on

g 
lo

w
-i

nc
om

e 
B

la
ck

 a
nd

 L
at

in
o 

he
te

ro
se

xu
al

ly
 a

ct
iv

e 
ad

ul
ts

 (
n=

48
5)

; N
at

io
na

l H
IV

 B
eh

av
io

ra
l 

Su
rv

ei
lla

nc
e 

St
ud

y,
 N

ew
 Y

or
k 

C
ity

, 2
01

9.

G
en

er
al

 a
nt

ic
ip

at
ed

 H
IV

 s
ti

gm
a 

(n
=4

75
)

D
at

in
g-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a 

(n
=4

80
)

Se
x-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a 

(n
=4

80
)

To
ta

l n
 (

%
)

M
ea

n 
sc

or
e 

(S
D

)
Te

st
 

st
at

is
ti

c
p-

va
lu

e
M

ea
n 

sc
or

e 
(S

D
)

Te
st

 
st

at
is

ti
c

p-
va

lu
e

M
ea

n 
sc

or
e 

(S
D

)
Te

st
 

st
at

is
ti

c
p-

va
lu

e

R
ac

e/
et

hn
ic

ity
−

0.
24

0.
81

2.
15

0.
03

0.
64

0.
52

H
is

pa
ni

c/
L

at
in

o
15

3 
(3

2%
)

10
.3

 (
2.

4)
2.

7 
(0

.9
)

3.
1 

(0
.8

)

N
on

-H
is

pa
ni

c 
B

la
ck

33
2 

(6
8%

)
10

.3
 (

2.
6)

2.
5 

(0
.9

)
3.

0 
(0

.8
)

Se
lf

-i
de

nt
if

ie
d 

ge
nd

er
−

2.
19

0.
03

0.
68

0.
50

2.
04

0.
04

M
al

e
25

9 
(5

3%
)

10
.1

 (
2.

6)
2.

6 
(0

.9
)

3.
1 

(0
.8

)

Fe
m

al
e

22
6 

(4
7%

)
10

.6
 (

2.
5)

2.
5 

(0
.9

)
2.

9 
(0

.8
)

A
ge

 g
ro

up
0.

85
0.

47
1.

25
0.

29
1.

81
0.

14

18
–2

9
20

0 
(4

1%
)

10
.3

 (
2.

7)
2.

6 
(0

.9
)

3.
1 

(0
.8

)

30
–3

9
97

 (
20

%
)

10
.3

 (
2.

6)
2.

6 
(0

.9
)

3.
0 

(0
.8

)

40
–4

9
76

 (
16

%
)

9.
9 

(2
.2

)
2.

4 
(0

.9
)

2.
9 

(0
.8

)

≥ 
50

11
2 

(2
3%

)
10

.5
 (

2.
3)

2.
5 

(0
.9

)
3.

0 
(0

.8
)

E
du

ca
tio

n 
le

ve
l

1.
49

0.
14

1.
71

0.
09

1.
14

0.
26

L
es

s 
th

an
 h

ig
h 

sc
ho

ol
13

1 
(2

7%
)

10
.6

 (
2.

8)
2.

7 
(0

.8
)

3.
1 

(0
.8

)

H
ig

h 
sc

ho
ol

 o
r 

gr
ea

te
r

35
4 

(7
3%

)
10

.2
 (

2.
4)

2.
5 

(0
.9

)
3.

0 
(0

.8
)

Fo
re

ig
n-

bo
rn

−
0.

31
0.

76
0.

38
0.

70
−

0.
45

0.
65

Y
es

58
 (

12
%

)
10

.4
 (

2.
4)

2.
5 

(0
.9

)
3.

1 
(0

.7
)

N
o

42
7 

(8
8%

)
10

.3
 (

2.
6)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

C
ur

re
nt

ly
 h

om
el

es
s

−
1.

34
0.

18
−

0.
12

0.
90

−
0.

6
0.

55

Y
es

61
 (

13
%

)
10

.7
 (

3.
0)

2.
6 

(1
.0

)
3.

1 
(0

.9
)

N
o

42
4 

(8
7%

)
10

.2
 (

2.
5)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

L
iv

es
 a

t o
r 

be
lo

w
 th

e 
fe

de
ra

l 
po

ve
rt

y 
le

ve
l

−
0.

17
0.

87
0.

66
0.

51
0.

96
0.

34

Y
es

38
9 

(8
0%

)
10

.3
 (

2.
5)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

N
o

96
 (

20
%

)
10

.3
 (

2.
5)

2.
6 

(0
.9

)
3.

1 
(0

.7
)

AIDS Patient Care STDS. Author manuscript; available in PMC 2021 September 20.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rivera et al. Page 11

G
en

er
al

 a
nt

ic
ip

at
ed

 H
IV

 s
ti

gm
a 

(n
=4

75
)

D
at

in
g-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a 

(n
=4

80
)

Se
x-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a 

(n
=4

80
)

To
ta

l n
 (

%
)

M
ea

n 
sc

or
e 

(S
D

)
Te

st
 

st
at

is
ti

c
p-

va
lu

e
M

ea
n 

sc
or

e 
(S

D
)

Te
st

 
st

at
is

ti
c

p-
va

lu
e

M
ea

n 
sc

or
e 

(S
D

)
Te

st
 

st
at

is
ti

c
p-

va
lu

e

H
ad

 c
on

do
m

le
ss

 v
ag

in
al

 o
r 

an
al

 

se
x1

−
1.

11
0.

27
−

0.
49

0.
63

−
2.

17
0.

03

Y
es

42
3 

(8
7%

)
10

.4
 (

2.
6)

2.
6 

(0
.9

)
3.

1 
(0

.8
)

N
o

62
 (

13
%

)
10

.0
 (

2.
3)

2.
5 

(0
.9

)
2.

8 
(0

.9
)

H
ad

 c
on

do
m

le
ss

 v
ag

in
al

 o
r 

an
al

 s
ex

 

w
ith

 c
as

ua
l p

ar
tn

er
1

−
1.

49
0.

14
−

0.
82

0.
41

−
0.

81
0.

42

Y
es

17
4 

(3
6%

)
10

.5
 (

2.
5)

2.
6 

(0
.9

)
3.

1 
(0

.8
)

N
o

31
1 

(6
4%

)
10

.2
 (

2.
6)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

H
as

 h
ea

lth
 in

su
ra

nc
e

0.
30

0.
76

0.
70

0.
48

0.
41

0.
68

Y
es

42
1 

(8
7%

)
10

.3
 (

2.
6)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

N
o

63
 (

13
%

)
10

.4
 (

2.
5)

2.
7 

(0
.9

)
3.

1 
(0

.8
)

V
is

ite
d 

a 
he

al
th

 c
ar

e 
pr

ov
id

er
1

1.
12

0.
26

0.
52

0.
61

−
0.

96
0.

34

Y
es

42
3 

(8
7%

)
10

.3
 (

2.
5)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

N
o

62
 (

13
%

)
10

.7
 (

2.
6)

2.
6 

(0
.9

)
2.

9 
(0

.8
)

E
xp

er
ie

nc
ed

 d
is

cr
im

in
at

io
n 

in
 

he
al

th
 c

ar
e 

se
tti

ng
1

−
2.

13
0.

03
−

1.
33

0.
18

−
2.

50
0.

01

Y
es

29
 (

6%
)

11
.3

 (
2.

8)
2.

8 
(0

.9
)

3.
4 

(0
.8

)

N
o

45
5 

(9
4%

)
10

.2
 (

2.
5)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

To
ok

 a
n 

H
IV

 te
st

1
0.

07
0.

94
−

0.
02

0.
98

−
0.

01
0.

99

Y
es

23
9 

(4
9%

)
10

.3
 (

2.
6)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

N
o

24
6 

(5
1%

)
10

.3
 (

2.
5)

2.
6 

(0
.9

)
3.

0 
(0

.7
)

D
is

cu
ss

ed
 P

rE
P 

w
ith

 a
 p

ro
vi

de
r1

0.
21

0.
84

0.
50

0.
62

0.
14

0.
89

Y
es

18
 (

4%
)

10
.2

 (
2.

2)
2.

5 
(0

.9
)

3.
0 

(0
.9

)

N
o

46
6 

(9
6%

)
10

.3
 (

2.
6)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

Pa
rt

ic
ip

at
ed

 in
 a

n 
H

IV
 b

eh
av

io
ra

l 

in
te

rv
en

tio
n1

−
0.

47
0.

64
−

0.
51

0.
61

−
0.

37
0.

71

Y
es

98
 (

20
%

)
10

.4
 (

2.
3)

2.
6 

(0
.9

)
3.

1 
(0

.8
)

AIDS Patient Care STDS. Author manuscript; available in PMC 2021 September 20.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rivera et al. Page 12

G
en

er
al

 a
nt

ic
ip

at
ed

 H
IV

 s
ti

gm
a 

(n
=4

75
)

D
at

in
g-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a 

(n
=4

80
)

Se
x-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a 

(n
=4

80
)

To
ta

l n
 (

%
)

M
ea

n 
sc

or
e 

(S
D

)
Te

st
 

st
at

is
ti

c
p-

va
lu

e
M

ea
n 

sc
or

e 
(S

D
)

Te
st

 
st

at
is

ti
c

p-
va

lu
e

M
ea

n 
sc

or
e 

(S
D

)
Te

st
 

st
at

is
ti

c
p-

va
lu

e

N
o

38
7 

(8
0%

)
10

.3
 (

2.
6)

2.
6 

(0
.9

)
3.

0 
(0

.8
)

A
w

ar
e 

of
 U

=
U

1.
6

0.
11

2.
67

0.
00

8
1.

97
0.

04
9

Y
es N
o

17
0 

(3
5%

)
10

.1
 (

2.
5)

2.
4 

(0
.8

)
2.

9 
(0

.8
)

31
4 

(6
5%

)
10

.4
 (

2.
5)

2.
7 

(0
.9

)
3.

1 
(0

.8
)

1 In
 th

e 
pa

st
 1

2 
m

on
th

s

AIDS Patient Care STDS. Author manuscript; available in PMC 2021 September 20.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rivera et al. Page 13

Ta
b

le
 2

.

A
dj

us
te

d 
as

so
ci

at
io

ns
 b

et
w

ee
n 

aw
ar

en
es

s 
of

 U
=

U
 a

nd
 a

nt
ic

ip
at

ed
 H

IV
 s

tig
m

a 
am

on
g 

lo
w

-i
nc

om
e 

B
la

ck
 a

nd
 L

at
in

o 
he

te
ro

se
xu

al
ly

 a
ct

iv
e 

ad
ul

ts
 (

n=
48

5)
; 

N
at

io
na

l H
IV

 B
eh

av
io

ra
l S

ur
ve

ill
an

ce
 S

tu
dy

, N
ew

 Y
or

k 
C

ity
, 2

01
9.

G
en

er
al

 a
nt

ic
ip

at
ed

 H
IV

 s
ti

gm
a1

D
at

in
g-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a2

Se
x-

re
la

te
d 

an
ti

ci
pa

te
d 

H
IV

 s
ti

gm
a3

A
dj

us
te

d 
B

 (
95

%
 C

I)
p-

va
lu

e
A

dj
us

te
d 

B
 (

95
%

 C
I)

p-
va

lu
e

A
dj

us
te

d 
B

 (
95

%
 C

I)
p-

va
lu

e

A
w

ar
e 

of
 U

=
U

Y
es

−
0.

39
 (

−
0.

86
, 0

.0
8)

0.
11

−
0.

20
 (

−
0.

37
, −

0.
03

)
0.

02
−

0.
15

 (
−

0.
29

,−
0.

00
2)

0.
04

7

N
o

re
f.

re
f.

re
f.

re
f.

re
f.

1 A
dj

us
te

d 
fo

r 
ge

nd
er

 a
nd

 e
xp

er
ie

nc
in

g 
he

al
th

 c
ar

e 
di

sc
ri

m
in

at
io

n.

2 A
dj

us
te

d 
fo

r 
ra

ce
/e

th
ni

ci
ty

 a
nd

 e
du

ca
tio

n 
le

ve
l.

3 A
dj

us
te

d 
fo

r 
ge

nd
er

, c
on

do
m

le
ss

 v
ag

in
al

 o
r 

an
al

 s
ex

, a
nd

 e
xp

er
ie

nc
in

g 
he

al
th

 c
ar

e 
di

sc
ri

m
in

at
io

n.

AIDS Patient Care STDS. Author manuscript; available in PMC 2021 September 20.


	Abstract
	Introduction
	Methods:
	Study Design
	Measures
	Statistical analysis

	Results
	Discussion
	References
	Table 1.
	Table 2.

