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Abstract

Increasing the uptake of pre-exposure prophylaxis (PrEP) to prevent HIV acquisition among at-

risk populations, such as young men who have sex with men (YMSM), is of vital importance to 

slowing the HIV epidemic. Stigma and negative injunctive norms, such as the so called “Truvada 
Whore” phenomenon, hamper this effort. We examined the prevalence and types of PrEP stigma 

and injunctive norm beliefs among YMSM and transgender women and associated individual and 

geospatial factors. A newly created measure of PrEP Stigma and Positive Attitudes was 

administered to 620 participants in an ongoing longitudinal cohort study. Results indicated lower 

stigma among White, compared to Black and Latino participants, and among participants not 

identifying as male. Prior knowledge about PrEP was associated with lower stigma and higher 

positive attitudes. PrEP stigma had significant geospatial clustering and hotspots were identified in 

neighborhoods with high HIV incidence and concentration of racial minorities, whereas coldspots 

were identified in areas with high HIV incidence and low LGBT stigma. These results provide 

important information about PrEP attitudes and how PrEP stigma differs between individuals and 

across communities.
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INTRODUCTION

Since 2010, the number of new HIV infections in the United States has remained steady at 

around 40,000 cases per year.(1) In 2015, approximately two-thirds of new infections were 

attributed to male-to-male sexual contact, and 48.8% of those infections were in men under 

the age of 30.(1) Therefore, addressing the spread of HIV among men who have sex with 

men (MSM), particularly young MSM (YMSM), is of vital importance to slowing the HIV 

epidemic in the United States.

When taken as directed, pre-exposure prophylaxis (PrEP) is an effective method to prevent 

HIV acquisition. Randomized controlled trials such as iPrEx and open-label studies 

conducted primarily with MSM demonstrated that use of once-daily oral PrEP could reduce 

HIV incidence by up to 92% when adherence is high.(2–4) As a result of these studies, in 

2012 the U.S. Food and Drug Administration (FDA) approved Truvada for use as PrEP 

among populations at high risk for HIV acquisition.(5) Consequently, the Centers for 

Disease Control and Prevention (CDC) released guidelines for healthcare providers on PrEP 

indications in 2014.(6)

Despite the promise of PrEP for preventing new HIV infections in YMSM in the U.S., there 

remain multiple barriers to its uptake. Foremost among these obstacles is PrEP awareness – 

in a three city study of nearly 700 YMSM who had never used PrEP, 16.9% had never heard 

of PrEP and 15.6% had heard of it, but did not know what it was.(7) However, this study 

also found that PrEP awareness significantly increased over time, indicating growing 

awareness among YMSM. Other studies among MSM have also demonstrated that lack of 

PrEP awareness is a substantial barrier to its use.(8, 9) Willingness to use PrEP among MSM 

has been shown to be relatively high (70–80%),(10–12) but in one study of YMSM, over 

one-third refused to use PrEP due to potential side effects.(13)

One understudied area of barriers to PrEP uptake and adherence is the role that PrEP stigma 

plays in the decisions about use among YMSM. Stigma is defined as an attribute that 

discredits an individual due to deviations from social norms for behaviors or identities.(14) 

Injunctive social norms—what a group commonly approves or disapproves of—are one of 

the strongest predictors of both risky and protective health behaviors.(15) Injunctive norms 

originated in the theories of reasoned action and planned behavior and are essentially 

synonymous with subjective or moral norms because behavior is governed by the moral 

values of the individual.(16) The influence of injunctive norms has been widely studied in 

the area of sexual behaviors.(17, 18) Importantly, research has shown differences between 

the influence of injunctive norms on risk and protective factors, with researcher’s inquiring 

far less on the latter. This has contributed to a general tendency in the literature to 

underestimate the effect of injunctive norms on protective behaviors and perhaps 

overestimate their relationship with risky behaviors.(19) Among MSM, for example, 

Peterson and Bakeman(20) found that perceived approval of condom use (an injunctive 

norm) mediated the relationship between the belief that HIV was less of a threat due to the 

availability of biomedical treatments and risky sexual behavior with casual partners. 

According to social cognitive theory, health behaviors are shaped by observing and 

communicating with others in one’s social networks and proximal environment (e.g., 
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neighborhood).(21) Thus, when attempting to understand or change the behavior of 

individuals, the role of injunctive norms in the proximal community on the perceived 

acceptability of specific risk and protective behaviors should be considered. When 

individuals engage in risky or protective behaviors that the community deems unacceptable 

by virtue of injunctive norms, they are at risk for experiencing stigma and internalizing 

stigmatized views of the behavior.

In terms of injunctive norms related to PrEP, there has been the stigmatizing belief that PrEP 

is used by individuals who are unacceptably promiscuous and/or that PrEP causes increases 

in engagement in HIV risk behaviors—the so called “Truvada Whore” phenomenon.(22–24) 

Since the advent of PrEP, there has been widespread concern of risk compensation,(25) or 

increased frequency of condomless sex due to the protection conferred by PrEP,(24, 26–29) 

but evidence that PrEP use is associated with change in condom use is mixed. Several earlier 

studies of MSM and heterosexuals in Africa observed either no change or an increase in 

condom use among PrEP users in randomized trials.(30–33) However, more recent studies 

using clinic-based and longitudinal cohort designs have found strong evidence of risk 

compensation among MSM in the U.S.(34–36) In terms of PrEP stigmatizing beliefs, a 

recent study of Black and White MSM and transwomen found that 70% thought PrEP would 

cause risky sex, and 23% believed that only promiscuous people use PrEP.(37) Other studies 

of MSM have found similarly prevalent negative PrEP beliefs across all demographics, 

although PrEP stigma among Black MSM is more connected to medical mistrust and other 

forms of stigma (HIV, LGBT, etc.) than White MSM.(38–40) As a result, healthcare 

providers may be less likely to prescribe PrEP to their patients, and high risk individuals 

may be less likely to seek out PrEP, due both to perceived and experienced stigma.

Although the empirical literature on experiences with and consequences of PrEP stigma has 

yet to be well developed, likely there will be parallels with the large body of research on 

HIV stigma. There is an extensive body of research demonstrating clear ties between HIV-

related stigma and both avoidance of healthcare seeking behaviors(41, 42) and poor ART 

adherence.(43, 44) Of great concern to people living with HIV has been the worry that 

people would see them taking their HIV medication, resulting in an unintentional disclosure 

of their HIV status.(44) Similarly, the fact that the medications used for PrEP are also used 

by HIV-positive patients may serve to initiate an unintended discussion with family and 

friends about serostatus and risk behaviors.

In light of the importance of the role that PrEP stigma may play in the lives and decisions 

about PrEP use among YMSM and young transgender women (YTW), our manuscript seeks 

to address the near absence of research on this topic. In this study, we sought to examine (1) 

whether YMSM/YTW in Chicago experience PrEP stigma; (2) which PrEP stigma 

constructs are most germane to this sample; and (3) individual (e.g., gender, race/ethnicity, 

sexual orientation) and geospatial factors (e.g., neighborhood LGBT stigma) that may be 

associated with PrEP stigma.
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METHODS

Study Design & Recruitment

Data were collected as part of the RADAR study, an ongoing longitudinal cohort study of 

YMSM living in the Chicago metropolitan area.(45, 46) The primary objective of this cohort 

study is to apply a multilevel perspective to a syndemic of health issues associated with HIV 

among diverse YMSM.(47, 48) Diverse methods for participant recruitment were selected in 

order to achieve the accelerated longitudinal design.(49) First, a subset of participants from 

two cohort studies of YMSM, Project Q2 (n=67) and Crew 450 (n=163), who were first 

recruited in 2007 and 2010 respectively, were enrolled. In 2015, a third cohort of YMSM 

(n=467) was recruited. At the time of enrollment into their original respective cohorts, all 

participants were between 16 and 20 years of age, born male, spoke English, and had a 

sexual encounter with a man in the previous year or identified as gay, bisexual or 

transgender. Next, the RADAR cohort was expanded through an iterative process where 

serious romantic partners were recruited at each visit, thereby creating a dynamic dyadic 

network. All male assigned at birth serious romantic partners were eligible for enrollment 

into the cohort regardless of gender identity or sexual orientation. Romantic partners who 

were assigned female at birth or were older than 29 completed a study visit but were not 

enrolled in the cohort. Lastly, cohort members were allowed to refer a maximum of three 

YMSM peers for enrollment into the study as long as they were between 16 and 29 years of 

age.

The PrEP Stigma and Positive Attitudes measure was administered to study participants at 

baseline or follow-up visits between February 8th, 2016, and October 10th, 2016. Participants 

who self-reported taking PrEP in the previous six months or being HIV positive were not 

administered this measure and thus were excluded from subsequent analyses. A total of 620 

participants have data regarding PrEP attitudes; however, since this measure was 

administered for approximately eight months in a longitudinal cohort study with biannual 

visits, some participants had data at two time points (n=98). In order to best reflect the most 

current YMSM community attitudes towards PrEP use, data from the second time point 

(where applicable) was used as part of the final analytic sample (n=620). No significant 

within-person change (p>.05) existed among the small sample of participants who had data 

at more than one time point.

Measures

Demographics—Participants provided demographic information such as age, race/

ethnicity, birth sex, gender identity and sexual orientation at each visit. For purposes of this 

analysis, participants reporting a Hispanic/Latino ethnicity were coded as such, regardless of 

their racial identity.(50)

Perceived LGBT Stigma in Residential Neighborhood—To examine the level of 

perceived LGBT stigma within participants’ residential neighborhood, a five-item measure 

assessing social acceptance by neighbors as well as availability and satisfaction with local 

LGBT-identified gathering places was administered to participants. Neighborhood was 

defined as “the area surrounding where you live”. Study investigators developed items. The 
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three items measuring social acceptance were “I feel comfortable with my neighbors 

knowing my sexual orientation.”, “In my neighborhood, I would feel comfortable being seen 

with LGBT individuals.” and “In my neighborhood, I feel comfortable holding my partner’s 

hand in public.” Participants responded on a four-point scale ranging from strongly disagree 

(1) to strongly agree (4), but responses were reverse coded prior to scoring so higher values 

represented greater perceived stigma. Measure scoring consisted of averaging the reverse 

coded three items assessing social acceptance. Measure reliability was found to be adequate 

(Cronbach’s alpha = 0.84).

PrEP Knowledge, Awareness, and Communication—To assess participants’ 

knowledge about PrEP, participants were asked to respond “True”, “False”, or “I Don’t 

Know” to the following question: “Taking pre-exposure prophylaxis (a pill, also known as 

PrEP or Truvada) regularly can reduce the risk of contracting HIV from an HIV-positive sex 

partner.” For purposes of these analyses “I Don’t Know” responses were coded as incorrect 

knowledge. Later, participants were asked to indicate their prior awareness of PrEP by 

responding to the question “Before today, have you ever heard of pre-exposure prophylaxis 

(PrEP)?”. Also, participants’ feelings about talking with a sex partner about using PrEP was 

assessed on a 5-point Likert scale using two questions: (1) “Talking to a partner about pre-

exposure prophylaxis (a pill, also known as PrEP or Truvada) would be:” (1=very bad, 

5=very good) and “How hard would it be for you to talk to a partner about using a 

medication that can help prevent HIV transmission (pre-exposure prophylaxis or PrEP)?” 

(1=very hard, 5=very easy).

PrEP Stigma and Positive Attitudes—Eleven items were developed by study 

investigators to assess participants’ injunctive norms(17) about whether it is a good or bad 

thing for others to take PrEP. Each item was measured on a 5-point Likert scale ranging 

from strongly disagree (1) to strongly agree (5). To assure a baseline level of awareness of 

PrEP, participants who indicated having no prior awareness of PrEP, based on the item 

described above, were provided with a description explaining the purpose, effectiveness, 

administration method and dosing schedule of PrEP. This description was based on 

publically available information provided by the CDC.(51) The structure of the scale was 

examined using factor analysis (described below).

HIV Risk Behaviors—The HIV-Risk Assessment for Sexual Partnerships (H-RASP) is a 

self-administered questionnaire designed to assess sexual behaviors and associated 

situational/contextual variables at the level of the sexual partnership in the previous six 

months.(52, 53) The sexual risk variables used in these analyses include: (1) sexually active 

(yes/no), (2) number of male condomless anal sex partners, (3) sexual partners categorized 

as male partners, male and female partners, female partners, or no sexual partners, (4) 

relationship type of most recent sex partner categorized as serious or non-serious, (5) 

perceived PrEP use by most recent sex partner (yes/no), and (6) perceived HIV status of 

most recent sex partner categorized as positive or negative/I don’t know.
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Analyses

Exploratory factor analysis (EFA) using oblique rotation (geomin) was conducted to 

examine the factor structure of the PrEP attitudes measure. Model fit was assessed by the 

root mean square error of approximation (RMSEA), Comparative Fit Index (CFI), and the 

standardized root mean square residual (SRMR) using criteria recommended for categorical 

data: RMSEA <.06, CFI >.95, and SRMR <.08.(54) The EFA model utilized listwise 

deletion and a weighted least squares mean- and variance-adjusted estimator (WLSMV). 

Subsequent non-parametric analyses were conducted to test for demographic, PrEP 

awareness and sexual behavior differences in PrEP attitude scores. EFA was conducted using 

Mplus software while all other analyses were conducted using SAS software.

Geographical information system (GIS) analyses were performed to explore spatial patterns 

of participants’ attitudes towards PrEP use based on the hypothesis that injunctive norms 

cluster within proximal environments. Participants’ residential addresses at time of data 

collection were geocoded using a local composite geocoder. Community area boundaries 

were plotted using a shapefile obtained from the City of Chicago and 2014–15 HIV 

incidence data by community area were obtained from the Chicago Department of Public 

Health 2016 STI/HIV Surveillance Report.(55, 56) Only participants who were geocoded 

using the StreetAddress or AddressPoint locator and were within the city of Chicago’s 

geographical boundaries were included in analyses (n=411). Further analytic exclusions 

were performed based on the presence of outliers or geographically sparse data, defined as a 

distance of more than three standard deviations away from the nearest neighbor. Computed 

scores from the PrEP Stigma and Positive Attitudes measure for each participant were 

assessed with optimized hot spot analyses. Optimized hot spot analysis first aggregates the 

participant locations (points) before utilizing Getis-Ord GI* statistic, to identify the 

existence of spatial clusters.(57) GIS analyses were conducted using ArcGIS and ArcMap 

10.5.

RESULTS

Demographic characteristics of the analytic sample (n=620) are displayed in Table 1.

Measurement Psychometrics

Examination of item-item correlations using all 11 questions showed each to be significantly 

correlated (p<.05) except for three pairs with each pair including the item “I think condoms 

are a better choice than PrEP”. Further analysis also showed this item to have the lowest 

item-total correlation (r=0.15). Based on these findings and determination by study 

investigators that this item assessed HIV prevention preferences rather than PrEP stigma, it 

was excluded from subsequent analyses.

Factor structure for the remaining 10 items was assessed by EFA with a WLSMV estimator 

and oblique rotation (where applicable) for a one, two and three factor solution. Based on 

model fit statistics, eigenvalues greater than one (4.99 & 1.58) and interpretability of 

extracted factors, results suggested a two factor solution to be most appropriate 

(RMSEA=0.123, CFI=0.965, SRMR=0.040). Standardized factor loadings are shown in 
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Table 2. The first factor consists of seven items pertaining to PrEP stigma while the second 

factor consists of three items pertaining to positive attitudes towards PrEP use. Cronbach’s 

alpha for each of these two factors are 0.85 and 0.69 respectively. Scale scores are calculated 

by taking the mean of all items per factor. The full wording of the measure is provided in 

Appendix A.

Demographic Differences

Employing Kruskal-Wallis tests, statistically significant differences (p<.05) were found for 

the stigma scale score by racial/ethnic groups (χ2=35.2, p<.0001) and gender identity 

(χ2=10.8, p=.005), but not sexual orientation (χ2=6.9 p=.076). No such differences were 

found for the PrEP positive attitudes scale score. Using a Bonferroni correction to the alpha 

level, White participants had significantly lower stigma scores compared to Black and 

Latino participants. In addition, participants indicating another gender identity (e.g., gender 

non-conforming, gender queer) had significantly lower stigma scores compared to male and 

transgender identified participants. The aforementioned group differences are displayed in 

Table 3. Participants’ age was not found to be significantly correlated with the PrEP positive 

attitudes scale score (rs=− 0.07, p=.087) or the stigma scale score (rs=−.01, p=.825).

Sexual Behavior Differences

Sexually active participants did not show statistically significant differences in stigma scale 

score (χ2=0.4, p=.553) or positive attitudes scale score (χ2=2.5, p=.117) compared to their 

non-sexually active peers. Similarly, participants’ gender of sexual partners (e.g., male 

partners, male and female partners), receipt of an HIV test in prior six months and 

relationship type (serious vs. non-serious) did not show statistically significant differences 

for either PrEP stigma or positive attitudes scale scores (see Table 3 for further detail). In 

addition, number of condomless anal sex partners in the past 6 months was not significantly 

correlated with either the stigma (rs=.03, p=.483) or positive attitudes (rs=.02, p=.706) scale 

scores. However, participants whose most recent sex partner was HIV-positive reported 

significantly lower PrEP stigma scale scores compared to those whose partner was HIV-

negative (χ2=4.5, p=.034).

PrEP Awareness

Significant differences exist between participants who had previously heard of PrEP and 

those who had not for both the stigma (χ2=26.5, p<.0001) and positive attitudes factors 

(χ2=12.5, p<.001). Similar effects were found for participants who knew that regular PrEP 

use could reduce the risk of HIV transmission compared to those who did not for both the 

stigma (χ2=13.8, p<.001) and positive attitudes factors (χ2=17.2, p<.0001). In both 

instances, participants who already had knowledge about PrEP reported lower stigma and 

higher positive attitudes. Furthermore, participants who were more in favor of talking with a 

partner about PrEP use and who indicated those conversations as being less difficult had 

higher scores on the PrEP positive attitudes scale, rs=0.30 (p<.0001) and rs=0.30 (p<.0001), 

respectively, and lower PrEP stigma scale scores, rs=−0.24 (p<.001) and rs=−0.15 (p<.05), 

respectively. PrEP use by most recent sexual partner did not show any statistically 

significant differences in either scale.
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Exploratory Spatial Analyses

Examining the geographical representation of PrEP stigma and positive attitudes scores 

(n=411), using optimized hot spot analysis, resulted in the detection of statistically 

significant clusters (p<.10 or 90% CI) consisting of 100 and 19 participants respectively. 

Clustering of low PrEP stigma scores (cold spots) were found among some northern 

communities of Chicago while clustering of high stigma scores (hot spots) were found 

among some western and southern communities. Though not as prominent, similar 

geographical patterns emerged with clustering of high positive attitudes scores (hot spots) 

found among some northern communities while low positive attitudes scores (cold spots) 

were concentrated more in some southern and northwestern communities (see Figure 1).

Restricting the previous analyses to only participants who had previously heard of PrEP 

(n=313) resulted in the detection of statistically significant clusters (p<.10 or 90% CI) 

consisting of 48 and 3 participants for the PrEP stigma and positive attitudes scales 

respectively. In this follow-up analysis, clustering of low stigma scores (cold spots) 

continued to be concentrated among the northern communities while higher stigma scores 

(hot spots) diminished considerably from the southern communities. However, for the 

positive attitudes scores, significant high values (hot spots) among those northern 

communities and low values (cold spots) among southern communities no longer exist. The 

only statistically significant values appear among northwestern communities (see Figure 2).

Levels of perceived neighborhood LGBT stigma vary across the city of Chicago, so to 

further build on the exploratory GIS analyses we examined aspatial correlations with PrEP 

stigma. Increased perceived LGBT stigma within residential neighborhoods was found to be 

positively correlated with the PrEP stigma scale score (rs=.30, p<.0001) and negatively 

correlated with the positive attitudes scale score (rs=−0.21, p=.003).

DISCUSSION

The present study is one of the first to investigate stigma associated with PrEP among 

YMSM, a population that experiences a heavy burden of the domestic HIV epidemic.(58) 

Analyses of our newly created measure of PrEP attitudes identified two subscales measuring 

PrEP stigma and positive attitudes about PrEP. Analyses revealed demographic and 

geographic differences in PrEP stigma and positive attitudes about PrEP. Black participants 

scored significantly higher on PrEP stigma compared to other racial groups. Overlaying our 

GIS optimized hotspot analysis on HIV rates reported by the Chicago Department of Public 

Health suggest that the geographic areas that were found to have the most PrEP stigma are 

also those that have a higher incidence of HIV and a higher concentration of racial 

minorities (minority data not shown).(56) In order to address the rising burden of HIV 

among racial minority MSM in Chicago, more work needs to be done to reduce PrEP stigma 

in these communities, which likely will necessitate reducing structural barriers to HIV 

prevention and care, including improved access to LGBT-affirming healthcare.

Importantly, our analyses indicate that stigma was lower and positive attitudes were higher 

among those with prior awareness of PrEP, so a clear first stop toward reducing stigma is to 

simply increase awareness. Targeting awareness campaigns to key communities may help to 
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reduce community differences in stigma. Some work along these lines is already underway 

in Chicago in–2016, a citywide social marketing campaign (PrEP4Love) targeted at 

increasing PrEP uptake and adherence, particularly among racial minority populations, was 

launched. As PrEP4Love ran concurrently with our study, it is likely that the level of PrEP 

awareness reported by participants exceeds that of YMSM in other urban and suburban areas 

where no social marketing campaigns were occurring. However, the fact that PrEP stigma 

remains, especially within areas and populations targeted by the PrEP4Love campaign, 

indicates that additional focused effort is necessary to reduce barriers other than knowledge 

and awareness.

There has been very little research to date on PrEP stigma and injunctive norms, but various 

stereotypes and beliefs about individuals who take PrEP have proliferated throughout the 

LGBT community (i.e., “Truvada Whore” stererotype(22)). Of note, research has not 

conclusively demonstrated that PrEP use is associated with increased engagement in 

condomless sex and other sexual risk behaviors.(24, 33, 59, 60) Nevertheless, stigmatized 

beliefs about promiscuity and risk compensation among PrEP users exists. This stigma 

associated with PrEP may serve as a barrier to PrEP uptake amongst some individuals who 

are at high risk for HIV infection, either because they themselves ascribe to these 

stereotypes and do not want to be perceived in a negative light, or because their medical 

providers are reluctant to prescribe PrEP due to fears of increased sexual risk behavior. 

Social cognitive theory provides a useful lens for interpreting the role of injunctive norms 

and stigma on PrEP uptake. Perceptions of how common or uncommon the prevalence of a 

behavior is, whether among individual users or prescribers, influence actual uptake of health 

behaviors. Individuals are known to place the greatest value on the observed behaviors of 

proximal peers, which include social and sexual networks and patient populations, but also 

on biased perceptions shaped by extreme examples of the normative behavior. Thus, systems 

level approaches to increase the uptake of PrEP could have a dual focus on improving 

perceptions of prevalence of PrEP usage and correcting biased views. One intervention that 

has been found to improve stigmatized health behaviors is called personalized normative 

feedback(61), which juxtaposes individuals’ own reported normative perceptions (e.g., 

degree of PrEP users’ promiscuity with risky sex partners) and personal behaviors (own 

prevalence risky sex behaviors) against their peers’ true normative values (actual number of 

risky sex partners among peers). Similarly, HIV prevention interventions that focus on 

increasing motivations for safer sex behaviors have been shown to impact perceived norms 

about condom use and similar approaches could be applied to PrEP.(62–64) As our findings 

on the racial and geographical differences in PrEP stigma reveal, further tailoring of the 

intervention is indicated for these two important contextual factors.

More longitudinal research is needed to track changes in PrEP stigma over time, as well as 

to understand how stigma may predict a lower likelihood of PrEP uptake by an individual or 

others in their network who are exposed to those attitudes. Importantly, the majority of 

participants in the present analyses endorsed positive attitudes about PrEP (70.8% had an 

average of “agree” or “strongly agree” across all positive attitude items) and scored low on 

the PrEP stigma scale (58.1% had an average of “disagree strongly” or “disagree” across all 

stigma items). While this is indeed encouraging, there were individual differences in the 
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endorsement of PrEP stigma and more research is needed to reduce these negative attitudes 

and stereotypes in order to optimize PrEP uptake.

The racial differences we observed in endorsement of PrEP stigma are concerning in light of 

the fact that Black YMSM experience a disproportionately high rate of new HIV 

infections(65, 66) and these participants also scored significantly higher on PrEP stigma. 

While it is important to reduce barriers to PrEP uptake for all YMSM, it is also critically 

important that we target efficacious prevention methods to those that are most burdened by 

new HIV infections. Black YMSM have not been shown to differ from other racial groups in 

their use of condoms leading many to hypothesize that structural and network factors (e.g., 

higher within-race sexual partnering resulting from geographic isolation and/or race-based 

stigma) are responsible for increased HIV incidence in this population.(66–68) Additional 

prevention strategies are necessary for curbing HIV incidence in this population, and uptake 

of PrEP within the sexual networks of Black YMSM may help to do so. To achieve this goal, 

strategies for PrEP implementation must be cognizant of racial differences in structural 

barriers as well as stigma, otherwise they risk widening rather than shrinking existing 

disparities.

Our exploratory spatial analyses revealed geographic differences within the city of Chicago 

in the endorsement of PrEP stigma. More specifically, the two clusters of high PrEP stigma 

scores were centered in communities on the south and west side of the city; examination of 

these communities on maps from the Chicago Department of Public Health revealed these 

community areas are characterized by high HIV incidence and high concentrations of racial 

minorities relative to other community areas in Chicago.(56) Interestingly, these analyses 

found a particularly low concentration of PrEP stigma in a community area on the north side 

of the city. This community area is also characterized by a relatively high HIV incidence, but 

a lower concentration of racial minorities. Furthermore, this north side neighborhood has 

high visibility of LGBT people, community centers and businesses. This increased visibility 

of LGBT people and organizations means that individuals in this community area are more 

likely to see advertisements about PrEP, have healthcare providers that are more 

knowledgeable about PrEP (and LGBT health more broadly), and encounter other 

individuals who are on PrEP. Our analyses showing a significant correlation between 

perceived neighborhood LGBT stigma and PrEP stigma support this hypothesis. Consistent 

with prior research linking homophobia with HIV risk,(69) our findings suggest that 

addressing anti-LGBT bias and discrimination may support PrEP implementation. Future 

research is needed on how to reduce PrEP stigma in geographic areas that have lower 

concentrations of LGBT people and businesses. Increasing PrEP awareness campaigns 

citywide, particularly campaigns that depict individuals of varied backgrounds, may help to 

increase awareness and reduce stigma. However, there are clearly structural forces in place 

in certain communities on the south and west side of Chicago that are contributing to stigma. 

Increasing medical provider knowledge about PrEP in these areas, and encouraging 

providers to recommend PrEP for all individuals who meet CDC guidelines for its use may 

help expand the reach of PrEP. However, given that the majority of individuals who meet 

CDC guidelines for PrEP use are MSM, improving access to LGBT-affirming care will be a 

necessary step in reducing stigma and increasing PrEP uptake.
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Finally, our analyses indicate that awareness of and knowledge about PrEP play a central 

role in both reducing stigma and increasing positive attitudes. Not only did previous 

awareness of PrEP and knowledge that PrEP lowers HIV risk reduce PrEP stigma and 

increase positive attitudes about PrEP, but restricting our exploratory spatial analyses to just 

those individuals who had previously heard of PrEP reduced geographic differences in PrEP 

attitudes. This lends further support to the idea that increasing visibility of PrEP campaigns 

and improving provider awareness of and knowledge about PrEP may help to reduce PrEP 

stigma in key community areas in the city of Chicago. While these data do not allow us to 

determine what is at the root of this shift toward reduced stigma and increased positive 

attitudes once one becomes aware of PrEP, increasingly widespread advertising campaigns 

and shifting community norms are likely candidates. Furthermore, individuals who endorsed 

more self-efficacy in talking to their partners about PrEP had lower PrEP stigma and more 

positive attitudes about PrEP, which indicates that YMSM may need to be taught skills 

necessary to have effective conversations with their partners about HIV risk reduction.

These findings should be interpreted in the context of several limitations. First, these 

analyses were cross-sectional in nature, and therefore we are not able to make any 

conclusions about the causes of the observed differences in PrEP attitudes. PrEP stigma and 

positive attitudes were measured among individuals who had not used PrEP in the prior 6 

months, and it is possible some individuals had used PrEP earlier and had discontinued, 

which could affect their subsequent attitudes. Future longitudinal research with this cohort 

of YMSM will examine changes over time in PrEP stigma and positive attitudes, the causes 

of these changes, and the impact of PrEP attitudes on individual and neighborhood PrEP 

uptake. Second, our measure defined and explained PrEP only to individuals who had not 

heard of it before, which leaves the possibility that some individuals had heard of it but 

believed incorrect information. In future administrations of this scale we recommend 

everyone be provided the same factual information. Third, our exploratory spatial analyses 

were limited in that certain community areas had relatively low numbers of study 

participants residing within their boundaries. As such, we may not have observed some areas 

of the city of Chicago that are characterized by differing levels of PrEP attitudes. Fourth, 

knowledge of PrEP was assessed with a single item, which has lower reliability than a multi-

item scale. Finally, these data come from a large cohort of racially-diverse YMSM living in 

Chicago and surrounding areas. These findings may not generalize to other areas of the U.S. 

that have more or less exposure to PrEP messaging, higher or lower concentrations of LGBT 

individuals, and different distributions of racial groups across community areas. This newly-

developed measure of PrEP attitudes, including PrEP stigma and positive attitudes, should 

be evaluated in multiple contexts in order to assess generalizability of these findings.

These limitations notwithstanding, these analyses provide important information about PrEP 

attitudes and how PrEP stigma differs between individuals and across communities. Overall, 

we observed generally positive attitudes about PrEP, but we also observed important racial 

and geographic differences in the endorsement of PrEP stigma. If we do not work to reduce 

PrEP stigma through increased PrEP awareness and knowledge, these negative attitudes may 

serve as a critical barrier to PrEP uptake amongst those YMSM at high risk for HIV 

infection. Indeed, reducing PrEP stigma may be a key component to the widespread 

effectiveness of PrEP at curbing the domestic HIV epidemic.
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Appendix A: Measure of PrEP Stigma and Positive Attitudes

Before today, have you ever heard of pre-exposure prophylaxis (PrEP)?

• No (go to prompt A)

• Yes (go to prompt B)
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Prompt A

Pre-exposure prophylaxis (PrEP) is a way for people who do not have HIV, but who are at 

substantiated risk of getting it to prevent HIV infection by taking a pill every day. When 

someone is exposed to HIV through sex or injection drug use, the pill can work to keep the 

virus from establishing a permanent infection. When taken consistently, PrEP has been 

shown to reduce the risk of HIV infection in people who are at high risk by up to 92%. PrEP 

is much less effective if it is not taken consistently. People have different opinions about 

PrEP. Now that you have learned about PrEP, please indicate how much you agree with the 

following statement.

Prompt B

People have different opinions about PrEP. Please indicate how much you agree with the 

following statements.

1. I think people should take PrEP. (PA)

2. People who are on PrEP sleep around. (PS)

3. People who are on PrEP are irresponsible. (PS)

4. Having sex with someone on PrEP is risky. (PS)

5. People who are on PrEP are making a smart decision to protect their health. (PA)

6. I would not trust someone who told me they were on PrEP. (PS)

7. People who are on PrEP can’t control their sex drive. (PS)

8. People who are on PrEP use it as an excuse to have sex without a condom. (PS)

9. Many people on PrEP lie about whether or not they take it every day. (PS)

10. People who are on PrEP are responsible. (PA)

Response Options: 1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 

4=Agree, 5=Strongly agree

*PS = PrEP stigma subscale, PA = Positive attitudes subscale

Author Recommendations

For future use of this measure, the authors recommend displaying Prompt A to all 

respondents regardless of their level of PrEP awareness at time of data collection and scoring 

the measure by calculating the mean value for each subscale.
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Figure 1. 
GIS optimized hot spot analysis for PrEP stigma and positive attitudes scores regardless of 

participants’ prior awareness of PrEP (n=411)
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Figure 2. 
GIS optimized hot spot analysis for PrEP stigma and positive attitudes scores for 

participants who had previously heard of PrEP (n=313)
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Table I

Demographic characteristics of analytic sample (n=620)

n %

Birth Sex

 Male 620 100.0

 Female 0 0.0

Gender Identity

 Male 577 93.1

 Transgender 23 3.7

 Other 20 3.2

Age (M=21.1; SD=2.8)

 16–17 52 8.4

 18–20 317 51.1

 21–24 184 29.7

 25+ 67 10.8

Race/Ethnicity

 Black or African American 182 29.4

 Hispanic/Latino 206 33.2

 White 162 26.1

 Other 70 11.3

Sexual Orientation

 Gay 414 66.8

 Bisexual 136 21.9

 Queer 32 5.2

 Other 38 6.1
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Table II

PrEP attitudes item-level descriptives with EFA standardized factor loadings

EFA

Mean (SD) IQR Factor #1 Factor #2

People should take PrEP 4.03 (0.95) 2.0 0.09 0.76

People on PrEP sleep around 2.60 (1.07) 1.0 0.70 0.02

People on PrEP are irresponsible 2.05 (0.98) 2.0 0.73 −0.19

Sex with someone on PrEP is risky 2.42 (1.03) 1.0 0.62 −0.13

PrEP users make smart decision to protect health 4.21 (0.91) 1.0 −0.01 0.92

Wouldn't trust someone who told me they're on PrEP 2.26 (1.08) 2.0 0.71 −0.17

People on PrEP can't control sex drive 2.02 (0.96) 2.0 0.77 −0.22

PrEP is used as excuse to have condomless sex 2.66 (1.15) 1.0 0.79 0.08

PrEP users lie about taking it everyday 2.63 (0.93) 1.0 0.82 0.08

People on PrEP are responsible 3.59 (0.94) 1.0 −0.15 0.48

Note: RMSEA=.123; CFI=.965; SRMR=.040; IQR=interquartile range
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