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Abstract

The amount and type of information individuals receive about HIV pre-exposure prophylaxis 

(PrEP) may influence PrEP uptake. We surveyed 331 HIV-negative sexual and gender minorities 

who have sex with men at a Midwestern Pride festival in 2018 (Mage=32, 68% White, 87% 

cisgender men) to assess sources and perceived tone of PrEP information and associated 

outcomes. Most participants (88%) had heard about PrEP. The most common sources were the 

internet (70%), social media (59%), and friends (54%). Messages from health campaigns were 

perceived as most positive and those from religious institutions as least positive. Sources differed 

based on demographics. Controlling for indications for PrEP use, those who heard about PrEP 

from health campaigns and those who heard more positive messages reported lower levels of 

PrEP stigma, βs=−0.27–−0.23, ps<.05. Non-users who heard about PrEP from the internet had 

stronger intentions to use PrEP, β=0.28, p<.05. Those who heard about PrEP from sexual partners 

and health campaigns were more likely to discuss PrEP with providers, PRs=1.60–1.80, ps< 

.01. Finally, those who heard about PrEP from friends and partners were more likely to use 

PrEP, PRs=2.01–2.24, ps<.05. Leveraging sexual partners, social network members, and health 

campaigns are promising avenues to advance PrEP implementation.
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HIV remains a critical health challenge, particularly for sexual and gender minorities who 

have sex with men (SGMSM), including cis and trans men, transgender women, and non-

binary individuals. Although HIV rates are declining in the U.S. (Singh et al., 2018), they 

are holding steady for gay, bisexual, and other MSM, and widening racial disparities in 

HIV diagnoses are a concern (McCree et al., 2019). Black MSM are particularly at risk for 

HIV; given current diagnosis rates, it is projected that 50% or more of Black MSM could 

be diagnosed with HIV in their lifetimes (CDC, 2017a; Matthews et al., 2016). Transgender 

women also contend with high rates of HIV; with meta-analysis indicating HIV prevalence 

of 11.8–27.7% among transgender women in the U.S. (Baral et al., 2013; Herbst et al., 

2008). Although transgender MSM are an understudied population (Dang et al., 2022), 

research suggests they are also at increased risk for HIV acquisition (Reisner & Murchison, 

2016; Rowniak et al., 2011).

Biomedical technologies such as HIV pre-exposure prophylaxis (PrEP) offer great promise 

for reducing the spread of HIV (Anderson et al., 2012; Deutsch et al., 2015; Grant et al., 

2014; Hoagland et al., 2017; Liu et al., 2016; McCormack et al., 2016; Volk et al., 2015). 

However, although PrEP awareness and use have been increasing over time, PrEP uptake 

has been relatively slow, especially outside of large urban areas and among those most 

at risk (Hoots et al., 2016; Khanna et al., 2016; Kuhns et al., 2017; Mera et al., 2016). 

Among HIV-negative MSM who could benefit from PrEP based on behavioral indications of 

HIV risk, PrEP uptake was reported by 9.1% in a United States (U.S.) nationwide sample 

in 2015 (Parsons et al., 2017), with a substantial increase to 20–26% by 2017 for these 

men engaged in research (John et al., 2019; Sullivan et al., 2020). Nonetheless, fewer than 

60,000 males had a PrEP prescription in the second quarter of 2017 (Siegler et al., 2018), 

suggesting uptake is modest based on a conservative estimate of 492,000 MSM meeting 

indications for PrEP use based on guidelines from the Centers for Disease Control and 

Prevention (CDC, 2014, 2018; Smith et al., 2015). Lower uptake has been reported among 

transgender populations, with only 4.5% of transgender women reporting PrEP use in a 

sample from Chicago and Boston recruited between 2012 and 2014 (Kuhns et al., 2016). 

Additionally, research suggests racial disparities related to PrEP awareness and uptake, with 

Black MSM less likely to be aware of PrEP or using PrEP than White MSM (Fennell et al., 

2019; Khanna et al., 2016; Kuhns et al., 2017; Pulsipher et al., 2016; Strauss et al., 2017). 

Potentially related to slow uptake, qualitative work suggests that individuals perceive stigma 

related to PrEP use (Golub et al., 2017; Mutchler et al., 2015; Perez-Figueroa et al., 2015), 

and that PrEP stigma is related to lower likelihood of PrEP use (Quinn et al., 2019; Walsh, 

2019).

Increasing PrEP uptake requires a better understanding of factors influencing uptake and 

antecedents to uptake, including PrEP stigma, intentions to use PrEP, and PrEP discussions 

with providers, among SGMSM. One factor that may influence PrEP outcomes is the 

amount and type of information individuals receive about PrEP from various sources. People 

receive messages about safer sex and HIV prevention from a multitude of sources, including 

from families, peers, sexual or dating partners, the internet and social media, mass media, 

public health campaigns and healthcare providers, schools, and religious organizations 

(Bleakley et al., 2009; Ward, 2003). Research focused on messages about sexual behavior, 

safer sex, and sexual orientation conducted with heterosexual young people has suggested 
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that the tone of these messages may vary across sources and across individuals (Calzo 

& Ward, 2009; Epstein & Ward, 2008). Across studies focused primarily on heterosexual 

young people, common sources of sexual health information include friends, television and 

radio, health care providers, the internet, parents, and public health campaigns (Abiona et 

al., 2014; Khurana & Bleakley, 2015; Whitfield et al., 2013). Research focusing on young 

Black MSM specifically has also identified friends, television, and the internet as important 

sources of sexual health and HIV prevention information; additionally, LGBTQ community 

agencies have been noted as an information source (Voisin et al., 2013). Some research has 

suggested that SGMSM youth are especially likely to search for sexual health information 

online, sometimes because they perceive no other sources of information (DeHaan et al., 

2013; Mitchell et al., 2014; Pingel et al., 2013). Studies have also suggested the potential 

for PrEP information specifically to spread via social media and the internet (Kudrati et 

al., 2021; Macapagal et al., 2020; McLaughlin et al., 2016). One study has noted that 

Black MSM sometimes distrust HIV prevention information coming from mainstream media 

sources and prefer receiving information from close friends and family members (Voisin et 

al., 2013). Many MSM also report discussions about sexual health—including PrEP—with 

sexual partners (Gamarel & Golub, 2020; John et al., 2018; Starks et al., 2019; Walsh et al., 

2022); these discussions, which may serve as a source of information about PrEP, may occur 

in person or on geosocial networking apps (Macapagal et al., 2020; Newcomb et al., 2016).

Past research has also found that the amount and type of information received about sexual 

health relates to sexual health outcomes (Aspy et al., 2007; Brown et al., 2006; Fisher et al., 

2009; Harper et al., 2004; Sutton et al., 2014; Walsh & Ward, 2010; Ward, 2003; Widman et 

al., 2016), although this research has primarily focused on engagement in sexual activity and 

on condoms and contraception. In contrast, there have been relatively few studies exploring 

where SGMSM learn about PrEP or how sources of information about PrEP may relate 

to PrEP outcomes (Algarin et al., 2019; Bauermeister et al., 2013; Dolezal et al., 2015; 

Mutchler et al., 2015). Prior research in this area has several gaps and weaknesses: sources 

of information about PrEP have rarely been closely examined, questions have often focused 

only on where individuals first learned about PrEP, and few studies have considered how 

sources and tone of information about PrEP relate to PrEP outcomes.

Therefore, although past research has indicated multiple sources of general sexual health 

and HIV prevention information and has identified associations between sources of 

information and other sexual health outcomes, additional studies are needed to specifically 

investigate where SGMSM are learning about PrEP, whether they are receiving positive 

or negative messages about PrEP, and how the information they receive regarding PrEP is 

related to PrEP outcomes. A better understanding of individuals’ sources of information 

and socialization related to PrEP may inform educational campaigns and public health 

interventions.

Research Questions

The current study sought to address gaps in the literature related to sources of PrEP 

information and associations between sources of information and PrEP outcomes by 
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surveying a sample of SGMSM at a community event in the Midwest. We aimed to answer 

the following research questions:

1. Where do SGMSM learn about PrEP, and are the messages they receive about 

PrEP perceived as positive or negative?

2. Do sources of PrEP information and the perceived tone of messages received 

about PrEP differ based on race/ethnicity, gender identity, age, material hardship, 

or indications for PrEP use?

3. Are there associations between sources of PrEP information and the perceived 

tone of messages received about PrEP and PrEP outcomes, including PrEP 

stigma, PrEP intentions, PrEP discussions with health care providers, and PrEP 

use?

Method

Participants and Procedure

The current study was a cross-sectional survey of a convenience sample of SGMSM in the 

Midwest. Participants (N = 331, 68% White, 25% Black, 11% other races, 12% Latinx, 

Mage = 31.74 [range: 18–76], SDage = 13.06) completed an anonymous survey on paper 

at a Pride festival in Milwaukee, WI in June 2018. Participants were recruited by research 

staff at a table in a heavily trafficked Health and Wellness area at the event. To be eligible 

for participation, individuals had to be 18 years of age or older; identify as male, a man, 

or transgender; and not be visibly intoxicated or impaired. The sample for this research 

was limited to participants who did not report being HIV-positive, including cisgender men 

(87%), transgender women (4%), transgender men (6%), and non-binary individuals (4%) 

who reported having sex with men. The sample size was determined by the number of 

eligible and interested participants attending the festival, rather than based on an a priori 

power analysis. Further demographic and sexual behavior characteristics of the participants 

are included in Table 1. Participants were offered a small cash incentive or gift ($5 in 

value) in return for their time. Participation took approximately 10–20 minutes. The Medical 

College of Wisconsin Institutional Review Board approved all procedures.

Measures

Demographics.—We asked participants to report their age, race and ethnicity, gender 

identity, and material hardship. For race and ethnicity, variables were created indicating 

whether participants identified as Black/African American/Caribbean; another race (i.e., 

Asian, Native Hawaiian or Pacific Islander, Native American, or another race); or Latinx/

Hispanic. Participants could identify as more than one race/ethnicity; 2% identified as 

Black and Latinx, 4% as another race and Latinx, and less than 1% as other combinations. 

Identifying as non-Hispanic White was the reference category. For gender identity, we coded 

whether participants identified as transgender or non-binary; identifying as a cisgender man 

was the reference category. To assess material hardship, participants responded to 5 items 

(Elo et al., 2009). Items assessed how often participants reported not having enough money 

for basic housing needs (e.g., “How often have you been unable to afford the kind of food 

you should have?”) on a 1 to 5 scale. Items were averaged to create a composite score, with 

Walsh et al. Page 4

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



higher scores indicating more financial hardship (α = .94); this score was standardized for 

analyses.

Indications for PrEP use.—To determine whether participants had indications for PrEP 

use based on CDC guidelines (CDC, 2018), we matched existing survey questions to these 

guidelines as closely as possible. Participants were considered to have indications for use if 

any of the following were reported in the past three months: (1) sexual partners who were 

HIV-positive or of unknown HIV status, (2) diagnosis with a sexually transmitted infection 

(STI), (3) 2+ sexual partners, (4) condomless anal intercourse with someone other than a 

partner with whom they were in a mutually monogamous relationship, (5) exchanging sex 

for food, a place to stay, money, or drugs, or (6) injection drug use.

Sources and perceived tone of information about PrEP.—Participants reported 

whether they had heard anything about PrEP in the past year from each of 11 sources 

(family members; friends; sexual or dating partners; the internet; social media [e.g., 

Instagram, Facebook]; TV shows, movies, or music; newspapers or magazines; healthcare 

providers; public health campaigns; religious institutions; and schools); participants could 

also indicate if they had heard about PrEP from any other source. For each source a 

participant had heard about PrEP from, they indicated their perceptions of the overall tone of 

what they had heard from that source (“Thinking about everything you’ve heard about PrEP 

from this source, has it been mostly negative or positive?” from 1 = very negative to 5 = very 
positive).

PrEP stigma.—Stigma was assessed with 5 items (Walsh, 2019; e.g., “People who take 

PrEP are promiscuous ,” α = .84). Responses were on a 5-point scale from strongly disagree 
(1) to strongly agree (5). Stigma scale scores were created by averaging the 5 items, with 

higher scores indicating more PrEP stigma.

PrEP intentions.—Intentions were assessed with 3 items asking about PrEP behaviors in 

the next three months (Walsh, 2019; e.g., “During the next three months, I will talk to a 

health care provider about PrEP,” α = .90). Responses were on a scale from definitely will 
not do (1) to definitely will do (4). Intention scale scores were created by averaging the 3 

items, with higher scores indicating greater intentions to use PrEP.

PrEP discussion.—Participants reported whether they had ever talked to a healthcare 

provider about PrEP (0 = no, 1 = yes).

PrEP use.—Participants reported whether they were currently taking PrEP (0 = no, 1 = 

yes).

Data Analysis

Missing data was relatively rare (4% of all data was missing). To address missing data, 

we used multiple imputation (MI), a modern method for dealing with missing data which 

allowed us to maintain the maximum sample size and avoid biases associated with complete 

case analysis or single imputations (Schafer, 1999).
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Descriptive statistics were used to examine sources of PrEP information and the perceived 

tone of information received (Research Question 1 [RQ1]). To examine demographic 

correlates of sources and perceived tone (RQ2), regressions included all demographic 

characteristics of interest (race/ethnicity, gender identity, age, SES, and indications for PrEP 

use) as predictors and PrEP information source and tone variables as outcomes. These 

regressions focused on a variety of outcomes: (1) having heard about PrEP from each of 

the nine more common individual sources of information (those sources endorsed by >10% 

of the sample) or from any source; (2) the total number of sources of PrEP information; 

(3) the perceived tone of information received from the five most common sources (the 

internet, social media, friends, public health campaigns, and health care providers); and 

(4) the overall (average) perceived tone of messages from all sources. For regressions 

looking at perceived tone (3 and 4), due to skewed responses, we dichotomized tone to Very 

positive/Somewhat positive (0) vs. Very negative/Somewhat negative/Neutral (1). Finally, 

to explore associations between sources and perceived tone and PrEP outcomes (RQ3), 

we used regressions with sources of information and overall perceived tone of information 

as predictors and PrEP stigma, intentions, discussion, and use as outcomes, controlling 

for demographic covariates and indications for PrEP use. We first examined each source/

tone variable independently, and then combined predictors that showed associations with 

outcomes (p < .10) to build the multiple regression model. In this combined regression, 

coefficients for source/tone predictors that were non-significant (p < .05) were constrained 

to zero to increase model parsimony and stabilize estimates (Bentler & Mooijaart, 1989). 

Because those who discussed PrEP with a provider or were prescribed PrEP would all 

necessarily have heard about PrEP from a provider (because PrEP needed be prescribed by a 

provider at the time of this survey), we excluded having heard about PrEP from a provider as 

a predictor in the multiple regression analyses for these outcomes.

Analyses were conducted in Mplus 8 (Muthén & Muthén, 1998–2022) and in R 4.1.0 

(R Core Team, 2020). Mplus was used to generate the multiple imputation data (100 

datasets including all study variables) and for linear regression analyses involving stigma 

and intentions (RQ3). We fit linear regression models using a full information maximum 

likelihood estimator robust to non-normality (the MLR estimator). In order to generate 

prevalence ratios for categorical outcomes in RQ2 and RQ3, R’s geeglm procedure was 

used to perform general linear modeling Poisson regression with a log link function and 

robust sandwich estimator (Zou, 2004). Finally, negative binomial regression in R (via the 

glm.nb procedure) was utilized when examining predictors of number of sources of PrEP 

information (RQ2). We report prevalence ratios (PRs) for categorical outcomes, standardized 

coefficients (βs) for continuous outcomes, and incidence rate ratios (IRR) for the negative 

binomial outcome. We also report 95% confidence intervals for all statistics. We used an 

alpha of .05 when choosing which results to discuss.

Results

Descriptive Information

Nearly half of the sample (48%) had at least one indication for PrEP use, and many 

participants had talked to a healthcare provider about PrEP (42%, including 52% of those 

Walsh et al. Page 6

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



with indications for use). However, only 18% of participants were currently using PrEP, 

including 28% of those with indications for use. Participants had relatively low levels of 

PrEP stigma (M = 2.08 on a 1-to-5 scale, SD = 0.86). Among those who were not current 

PrEP users, intentions to use PrEP were relatively low (M = 2.23 on a 1-to-4 scale, SD = 

0.80). Descriptive statistics related to demographic characteristics and PrEP outcomes are 

summarized in Table 1.

RQ1: Sources and Perceived Tone of Information About PrEP

Sources of PrEP information and the perceived tone of messages received are detailed 

in Table 2. Most participants (88%) had heard about PrEP from at least one source; the 

average number of different sources of PrEP information was 3.97 (SD = 2.72). The most 

common sources were the internet (70%), social media (59%), friends (54%), public health 

campaigns (52%), and healthcare providers (45%); the least common of our a priori sources 

were schools (10%) and religious institutions (7%). Examples of “other” sources identified 

by participants included events (e.g., fundraisers, Pride events, drag shows), research studies, 

and work.

Messages about PrEP were generally perceived as positive (overall M = 4.13 on a 1-to-5 

scale, SD = 0.91). Those from public health campaigns were perceived as the most positive 

(M = 4.45, SD = 0.90), and those from religious institutions were perceived as the least 

positive (M = 3.54, SD = 1.56).

RQ2: Demographic Differences in Sources and Perceived Tone of Information About PrEP

Results of regressions exploring the associations between demographic characteristics and 

sources and perceived tone of PrEP information are included in Tables 3 and 4. These 

models included all demographic covariates and indications for PrEP use simultaneously.

Race and ethnicity.—Black participants were more likely to have heard about PrEP from 

healthcare providers than White participants, PR = 1.56, 95% CI [1.24,1.95], p < .001. Two 

thirds of Black participants (63%) had heard about PrEP from a provider, compared to one 

third (37%) of White participants. Black participants were also more likely to have heard 

about PrEP from their families compared to White participants and other race participants, 

PR = 5.16, 95% CI [2.90,9.15], p < .001 and PR = 3.42, 95% CI [1.52,7.71], p = .003, 

respectively. Nearly one third (29%) of Black participants had heard about PrEP from their 

families, compared to 6% of White participants and 8% of participants of other races. Black 

participants were more likely to have heard about PrEP from newspapers and magazines 

(38%) than White and other race participants (26% and 25%, respectively), PR = 1.64, 95% 

CI [1.14,2.37], p = .008 and PR = 1.96, 95% CI [1.05,3.68], p = .04, respectively. They 

were also more likely to have heard about PrEP from TV shows, movies, or music (36%) 

than White participants (21%), PR = 1.61, 95% CI [1.09,2.36], p = .02. In line with these 

findings, Black participants had heard about PrEP from more sources overall than White 

participants, IRR = 1.19, 95% CI [1.004,1.42], p = .046. Black participants had heard about 

PrEP from 4.51 sources on average (SD = 3.04), while White participants had heard about 

PrEP from 3.75 sources (SD = 2.64).
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Black participants were more likely to describe the tone of messages they received about 

PrEP as negative or neutral (vs. positive) than were White participants. This was true across 

all sources considered, PRs = 1.84–3.08, ps < .05, and for overall perceived tone, PR = 2.38, 

95% CI [1.57,3.62], p < .001. Black participants were also more likely than participants of 

other races to describe the tone of messages they received about PrEP from social media as 

negative or neutral, PR = 2.83, 95% CI [1.13,7.12], p = .03.

Gender identity.—Transgender and non-binary participants were less likely than 

cisgender participants to have heard about PrEP from their friends, PR = 0.61, 95% 

CI [0.41,0.93], p = .006. Only 33% of transgender and non-binary participants had 

heard about PrEP from their friends as compared to 58% of MSM. Transgender and non-

binary participants had also heard about PrEP from fewer sources overall than cisgender 

participants (3.14 [SD = 2.38] vs. 4.09 [SD = 2.75]), IRR = 0.75, 95% CI [0.59,0.95], p = 

.02.

Age.—Older participants were more likely to have heard about PrEP from newspapers or 

magazines, PR = 1.21, 95% CI [1.09,1.35], p = .001. More than a third (35%) of those over 

age 30 had heard about PrEP from these sources, compared to only 23% of those age 30 or 

younger. There were no other significant associations between age and sources or perceived 

tone of PrEP information.

Material hardship.—Those experiencing more material hardship were less likely to have 

heard about PrEP from healthcare providers, PR = 0.87, 95% CI [0.77,0.99], p = .03. Only 

39% of those who often or very often had trouble affording basic needs had heard about 

PrEP from a provider, compared to 47% of those with less material hardship. Additionally, 

those with more hardship were less likely to have heard about PrEP from any source, PR = 

0.96, 95% CI [0.92,0.99], p = .02.

Indications for PrEP use.—Those with indications for PrEP use were more likely to 

have heard about PrEP from four of the nine sources we compared (social media, friends, 

healthcare providers, and sexual or dating partners), compared to those without indications, 

PRs = 1.37–1.59, ps ≤ .001. Additionally, they were more likely to have heard about PrEP 

from any source, PR = 1.10, 95% CI [1.02,1.19], p = .01, and had heard about PrEP 

from more sources overall, IRR = 1.28, 95% CI [1.10,1.49], p = .001, compared to those 

without indications. Nearly everyone with indications for PrEP use (94%) had heard about 

PrEP from at least one source, compared to 84% of those without indications. Those with 

indications had heard about PrEP from 4.46 sources on average (SD = 2.60), while those 

without indications had heard about PrEP from 3.45 sources (SD = 2.68). Additionally, those 

with indications for PrEP use were less likely to perceive the tone of PrEP information from 

friends as negative or neutral (vs. positive) than were those without indications, PR = 0.54, 

95% CI [0.31,0.96], p = .04.
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RQ3: Associations Between Sources and Perceived Tone of Information About PrEP and 
PrEP Outcomes

Results of regressions showing the associations between sources and perceived tone of 

PrEP information and PrEP outcomes are included in Table 5. These multiple regressions 

controlled for all demographic covariates as well as indications for PrEP use.

PrEP stigma.—Controlling for demographics and indications for use, those who had 

heard about PrEP from sexual or dating partners, healthcare providers, and public health 

campaigns had lower levels of PrEP stigma, βs = −0.34–−0.24 (0.11–0.12), ps < .05, as did 

those who had heard from more sources overall, β = −0.13 (0.06), 95% CI [−0.25,−0.01], 

p = .04. Additionally, those who perceived the messages they received about PrEP as more 

positive reported lower levels of stigma, β = −0.25 (0.06), 95% CI [−0.36,−0.14], p < .001. 

When all sources and perceived tone were considered simultaneously, those who had heard 

about PrEP from a health campaign and those who had heard more positive messages overall 

held less PrEP stigma, β = −0.27 (0.11), 95% CI [−0.49,−0.06], p = .01 and β = −0.23 

(0.06), 95% CI [−0.35,−0.12], p < .001. In terms of covariates, transgender and non-binary 

participants held less PrEP stigma than did cisgender participants, β = −0.46 (0.16), 95% CI 

[−0.76,−0.16], p = .003.

PrEP intentions.—We explored PrEP intentions among those who were not current PrEP 

users (n = 267). Controlling for demographics and indications for use, those who had heard 

about PrEP from the internet had greater intentions to use PrEP, β = 0.28 (0.12), 95% CI 

[0.04,0.51], p = .02. No other sources of information were associated with intentions, nor 

was perceived tone of messages associated with intentions. In terms of covariates, Latinx 

participants had greater intentions to use PrEP, β = 0.41 (0.20), 95% CI [0.02,0.79], p = .04, 

as did those with indications for use, β = 0.42 (0.12), 95% CI [0.19,0.65], p < .001. Older 

participants had lower PrEP intentions, β = −0.22 (0.06), 95% CI [−0.34,−0.09], p = .001.

PrEP discussion with a health care provider.—Controlling for demographics and 

indications for use, those who had heard about PrEP from family members, friends, 

sexual or dating partners, the internet, social media, newspapers and magazines, healthcare 

providers, public health campaigns, and schools were more likely to have discussed PrEP 

with a healthcare provider, PRs = 1.47–5.57, ps < .05. Additionally, those who had heard 

from more sources overall were more likely to have discussed PrEP with a provider, PR = 

1.16, 95% CI [1.12,1.21], p < .001. Because participants who had discussed PrEP with a 

healthcare provider would necessarily have heard about PrEP from a provider, we excluded 

healthcare providers as a source in the combined regression. When other sources were 

considered simultaneously, those who had heard about PrEP from their partners and public 

health campaigns were more likely to discuss PrEP with a provider, PR = 1.80, 95% CI 

[1.34,2.41], p < .001 and PR = 1.60, 95% CI [1.18,2.16], p = .002, respectively. In terms 

of covariates, Black participants and participants with indications for PrEP use were more 

likely to have discussed PrEP, PR = 1.48, 95% CI [1.17,1.88], p < .001 and PR = 1.41, 95% 

CI [1.10,1.81], p = .007, respectively.
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PrEP use.—Controlling for demographics and indications for use, those who had heard 

about PrEP from friends, sexual or dating partners, social media, newspapers or magazines, 

health care providers, and public health campaigns were more likely to be current PrEP 

users, PRs = 1.77–6.50, ps < .05, as were those who had heard about PrEP from more 

sources overall, PR = 1.21, 95% CI [1.13,1.31], p < .001. Because participants who had 

received a prescription for PrEP from a health care provider would have heard about PrEP 

from a provider, we again excluded healthcare providers as a source in the combined 

regression. When other sources were considered simultaneously, those who had heard about 

PrEP from their friends or partners were more likely to be current PrEP users, PR = 2.24, 

95% CI [1.07,4.72], p = .03, and PR = 2.01, 95% CI [1.12,3.62], p = .02, respectively. In 

terms of covariates, Black participants and those with indications for PrEP use were more 

likely to be PrEP users, PR = 1.79, 95% CI [1.15,2.78], p = .01 and PR = 2.42, 95% CI 

[1.44,4.07], p = .001, respectively.

Discussion

This study among a community sample of adult SGMSM in Milwaukee, WI found that 

participants had heard of PrEP from a variety of sources. On average, participants had heard 

about PrEP from almost four different sources, most commonly the internet, social media, 

friends, public health campaigns, and healthcare providers. These findings align with prior 

research indicating the internet, friends, public health campaigns, and health care providers 

are common sources of sexual health information for young people in general (Abiona et al., 

2014; Khurana & Bleakley, 2015; Whitfield et al., 2013) and for sexual and gender minority 

youth specifically (Voisin et al., 2013). Although the internet has been emphasized as a 

particularly important source of sexual health information for sexual and gender minority 

youth (DeHaan et al., 2013; Mitchell et al., 2014; Pingel et al., 2013), our research suggests 

that friends, providers, and public health campaigns are also important sources of PrEP 

information for sexual and gender minority adults. Our findings also concur with qualitative 

work from Mutchler et al. (2015) identifying health care providers, friends, the internet, and 

prevention education programs as sources of PrEP information for young Black MSM and 

their close friends, and with Algarin et al.’s (2019) recent research from Miami Gay Pride 

identifying friends, social media, and the internet as the most common first sources of PrEP 

information for adult men. Participants in our study generally reported that the tone of the 

messages about PrEP that they received was relatively positive, especially from public health 

campaigns, providers, friends, and partners. Messages received from religious institutions, 

schools, and family members were perceived as somewhat less positive.

Demographic Differences in Sources of PrEP Information

The likelihood of receiving information about PrEP from various sources differed based on 

demographic characteristics. Black SGMSM were more likely to have heard about PrEP 

from multiple sources, including healthcare providers; newspapers or magazines; TV shows, 

movies, or music; and family members; they had also heard about PrEP from more sources 

overall. Given racial disparities in HIV (McCree et al., 2019) and in PrEP uptake (Kuhns 

et al., 2017; Pulsipher et al., 2016; Strauss et al., 2017), these results are encouraging, 

suggesting that messages about PrEP are reaching those most at need. However, Black 
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SGMSM were also more likely to perceive messages about PrEP as negative or neutral 

than White SGMSM; this was true across all sources considered, including public health 

campaigns and healthcare providers. This may suggest the need to better tailor PrEP 

messaging for specific groups. Given that Black SGMSM are a prioritized population for 

PrEP, continued attention should be paid to how messaging from providers and within public 

health campaigns may be perceived, and campaigns should be developed with the aid of 

community advisory boards that include Black SGMSM to ensure messaging is appropriate, 

acceptable, and does not perpetuate stigma.

Controlling for indications for PrEP use, transgender and non-binary participants in our 

sample were less likely than cisgender men to have heard about PrEP from friends and had 

heard about PrEP from fewer sources than cisgender men. These findings suggest a need for 

more PrEP outreach to trans and non-binary populations, who are also at risk of HIV (Baral 

et al., 2013; Herbst et al., 2008; Reisner & Murchison, 2016; Rowniak et al., 2011). Social 

network interventions may be called for in the trans community to enhance conversation 

about PrEP between friends. Additionally, because trans individuals may be less likely to 

hear about PrEP from friends, to fill this gap, it may be particularly important for public 

health campaigns to specifically target this population, and for providers to be trained to 

deliver trans and gender fluid affirming care that incorporates PrEP discussions.

Encouragingly, participants with indications for PrEP use based on CDC guidelines were 

more likely to have heard about PrEP from a variety of sources. These individuals were 

more likely to hear about PrEP from members of their social networks (including friends, 

sexual or dating partners, and social media) as well as from healthcare providers.

Sources of PrEP Information and PrEP Outcomes

Controlling for both demographic characteristics and indications for PrEP use, we found a 

variety of associations between sources and perceived tone of PrEP information and PrEP 

stigma, intentions, discussion with providers, and use. Those who heard about PrEP from 

public health campaigns and those who heard messages they perceived as more positive 

reported lower levels of PrEP stigma. Non-users who heard about PrEP from the internet 

had stronger intentions to use PrEP. Those who heard about PrEP from sexual and dating 

partners and public health campaigns were more likely to discuss PrEP with a provider. 

Finally, those who heard about PrEP from friends and sexual partners were more likely to 

use PrEP.

Supporting the efforts of many cities to raise awareness about PrEP through public health 

campaigns (e.g., the PrEP4Love campaign in Chicago [Dehlin et al., 2019] or the Stay 

PrEP’d Up campaign in Milwaukee [ARCW, 2019] ), results suggested public health 

campaigns might help reduce PrEP stigma and encourage discussions with healthcare 

providers. Additionally, interventions might benefit from using trusted peers and partners 

to spread positive PrEP messages (Hull et al., 2013; Latkin et al., 2013; Latkin & Knowlton, 

2015; Young et al., 2018). Public health campaigns have capitalized on this approach, 

specifically promoting the idea of friends and family talking about PrEP (e.g., the CDC’s 

“Start Talking. Stop HIV” campaign [CDC, 2017b] ).
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There are multiple possible interpretations of the finding that those who had heard about 

PrEP from the internet indicated greater intentions to use PrEP. First, information provided 

on the internet may have encouraged these participants to consider PrEP; for example, 

websites clearly lay out the steps involved in obtaining PrEP and make it easy to locate PrEP 

providers (Siegler et al., 2017). Alternatively, SGMSM who are thinking about using PrEP 

might seek out information on the internet. Either way, continuing to provide high quality 

and easily accessible information on the internet and social media sites may help inform and 

encourage those considering PrEP use.

Limitations

There were several limitations to the current study. First, our community sample included 

individuals attending a Pride event, and attendees were not representative of all SGMSM. 

In particular, those with less connection to the LGBTQ community or unable to attend the 

event may be underrepresented. Second, our assessment of sources of PrEP information 

was based on participant recall, and participants’ memories of where they heard about 

PrEP or of particular positive or negative PrEP messages may have been inaccurate or 

biased. Third, we assessed the perceived tone of messages from different sources using a 

single item per source, and there was not much variance in perceived tone of messages 

in our sample. Although our measure of perceived tone did show construct validity with 

stigma (with those receiving more negative messages reporting more PrEP stigma), in the 

future, we may need to develop more nuanced, multi-item measures to understand the types 

of messages individuals are receiving about PrEP. Fourth, this study did not investigate 

potential mechanisms by which sources of PrEP information or messages about PrEP might 

impact PrEP outcomes. Future research should consider factors such as social norms related 

to PrEP as potential mediators. Finally, our research was cross-sectional, precluding us 

from drawing causal conclusions. For example, we found that hearing about PrEP from the 

internet was associated with intentions to use PrEP, but that may be because SGMSM who 

are interested in PrEP seek out info on the internet. Future longitudinal work is warranted.

Implications

Our results have several possible implications for research and public health practice. Given 

associations between hearing about PrEP from a variety of sources and PrEP outcomes, 

including stigma, discussion with providers, and uptake, there may be benefits to increasing 

the frequency of PrEP communication—especially positive communication—to SGMSM. 

Public health researchers and interventionists can consider social network interventions to 

increase the frequency of communication about PrEP between friends and sexual partners. 

In peer change agent interventions (Pagkas-Bather et al., 2020), individuals are trained 

to spread positive health messages—in this case regarding PrEP—to others within their 

friendship networks. Social network intervention approaches have been shown to positively 

impact sexual health behaviors such as condom use (Jones et al., 2008; Kelly et al., 1997; 

Wang et al., 2011), and have potential to increase PrEP uptake. Social network interventions 

including trans and non-binary SGMSM may be especially relevant given that our results 

show trans and non-binary participants heard about PrEP from fewer sources overall and 

were specifically less likely to hear about PrEP from friends. Research and public health 

practice can also focus on PrEP communication between sexual partners, given that our 
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results suggest hearing about PrEP from partners is associated with both provider discussion 

and PrEP use.

Notably, our results indicate that although Black SGMSM in Milwaukee were more likely 

to hear about PrEP from a variety of sources, they were also more likely to perceive the 

messages they received about PrEP to be negative, including messages from public health 

campaigns and healthcare providers. Qualitative work has suggested that Black and Latinx 

MSM are dissatisfied with stereotypical imagery in health campaigns (Drumhiller et al., 

2018). It is possible that including Black SGMSM when developing PrEP-related public 

health campaigns could help improve perceptions of these campaigns for this population. 

With regards to providers, experimental work has suggested potential provider bias in PrEP 

prescription, including increased perceptions of risk compensation and adherence difficulties 

among Black versus white patients (Calabrese et al., 2014; Hull et al., 2021); this bias may 

impact provider communication with Black patients. Provider training, including content 

focused specifically on provider bias and racial stereotyping, may be called for (Pinto et al., 

2018).

Conclusions

This research represents one of the first in-depth explorations of sources and tone of PrEP 

information for SGMSM. Those in a community sample of SGMSM had heard of PrEP 

from a variety of sources. The likelihood of receiving information about PrEP from various 

sources differed based on demographic characteristics, and sources and perceived tone of 

information were associated with PrEP outcomes. A better understanding of sources of PrEP 

information for SGMSM could help inform educational campaigns and interventions.

Funding:

This study was funded by National Institutes of Health grants 5P30-MH052776, T32-MH019985, and K01-
MH118939.

References

Abiona T, Balogun J, Yohannes E, Adefuye A, Yakut Y, Amosun S, & Frantz J (2014). 
HIV/AIDS knowledge, perception of knowledge and sources of information among university 
students in USA, Turkey, South Africa and Nigeria. Health Education Journal, 73(6), 755–767. 
10.1177/0017896914550943

AIDS Resource Center of Wisconsin. (2019). Stay PrEP’d up. AIDS Resource Center of Wisconsin. 
Retrieved 1/23/20 from https://www.stayprepdup.com/

Algarin AB, Shrader CH, Bhatt C, Hackworth BT, Cook RL, & Ibanez GE (2019). The pre-
exposure prophylaxis (PrEP) continuum of care and correlates to initiation among HIV-negative 
men recruited at Miami Gay Pride 2018. Journal of Urban Health, 96(6), 835–844. 10.1007/
s11524-019-00362-4 [PubMed: 31165357] 

Anderson PL, Glidden DV, Liu A, Buchbinder S, Lama JR, Guanira JV, McMahan V, Bushman LR, 
Casapia M, Montoya-Herrera O, Veloso VG, Mayer KH, Chariyalertsak S, Schechter M, Bekker 
LG, Kallas EG, Grant RM, & iPrEx Study Team. (2012). Emtricitabine-tenofovir concentrations 
and pre-exposure prophylaxis efficacy in men who have sex with men. Science Translational 
Medicine, 4(151), 151ra125. 10.1126/scitranslmed.3004006

Aspy CB, Vesely SK, Oman RF, Rodine S, Marshall L, & McLeroy K (2007). Parental 
communication and youth sexual behaviour. Journal of Adolescence, 30(3), 449–466. 10.1016/
j.adolescence.2006.04.007 [PubMed: 16750265] 

Walsh et al. Page 13

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.stayprepdup.com/


Baral SD, Poteat T, Stromdahl S, Wirtz AL, Guadamuz TE, & Beyrer C (2013). Worldwide burden 
of HIV in transgender women: A systematic review and meta-analysis. The Lancet Infectious 
Diseases, 13(3), 214–222. 10.1016/S1473-3099(12)70315-8 [PubMed: 23260128] 

Bauermeister JA, Meanley S, Pingel E, Soler JH, & Harper GW (2013). PrEP awareness and perceived 
barriers among single young men who have sex with men. Current HIV Research, 11(7), 520–527. 
10.2174/1570162x12666140129100411 [PubMed: 24476355] 

Bentler PM, & Mooijaart A (1989). Choice of structural model via parsimony: A rationale based 
on precision. Psychological Bulletin, 106(2), 315–317. 10.1037/0033-2909.106.2.315 [PubMed: 
2678203] 

Bleakley A, Hennessy M, Fishbein M, & Jordan A (2009). How sources of sexual information relate 
to adolescents’ beliefs about sex. American Journal of Health Behavior, 33(1), 37–48. 10.5993/
ajhb.33.1.4 [PubMed: 18844519] 

Brown JD, L’Engle KL, Pardun CJ, Guo G, Kenneavy K, & Jackson C (2006). Sexy media matter: 
Exposure to sexual content in music, movies, television, and magazines predicts black and white 
adolescents’ sexual behavior. Pediatrics, 117(4), 1018–1027. 10.1542/peds.2005-1406 [PubMed: 
16585295] 

Calabrese SK, Earnshaw VA, Underhill K, Hansen NB, & Dovidio JF (2014). The impact of 
patient race on clinical decisions related to prescribing HIV pre-exposure prophylaxis (PrEP): 
assumptions about sexual risk compensation and implications for access. AIDS and Behavior, 
18(2), 226–240. 10.1007/s10461-013-0675-x [PubMed: 24366572] 

Calzo JP, & Ward LM (2009). Contributions of parents, peers, and media to attitudes toward 
homosexuality: Investigating sex and ethnic differences. Journal of Homosexuality, 56(8), 1101–
1116. 10.1080/00918360903279338 [PubMed: 19882429] 

CDC. (2014). Preexposure prophylaxis for the prevention of HIV infection in the United States 2014. 
A clinical practice guideline. Retrieved 09/06/18, from https://www.cdc.gov/hiv/pdf/guidelines/
PrEPguidelines2014.pdf.

CDC. (2017a). HIV among gay and bisexual men. Retrieved 4/4/18 from https://www.cdc.gov/
nchhstp/newsroom/docs/factsheets/cdc-msm-508.pdf

CDC. (2017b). Talk PrEP. CDC. Retrieved 6/19/18 from https://www.cdc.gov/actagainstaids/
campaigns/starttalking/prep.html

CDC. (2018). Preexposure prophylaxis for the prevention of HIV infection in the United States - 
2017 update. A clinical practice guideline. Retrieved 4/4/18, from https://www.cdc.gov/hiv/pdf/
risk/prep/cdc-hiv-prep-guidelines-2017.pdf

Dang M, Scheim AI, Teti M, Quinn KG, Zarwell M, Petroll AE, Horvath KJ, & John SA (2022). 
Barriers and facilitators to HIV pre-exposure prophylaxis uptake, adherence, and persistence 
among transgender populations in the United States: A systematic review. AIDS Patient Care and 
STDS, 36(6), 236–248. 10.1089/apc.2021.0236 [PubMed: 35687813] 

DeHaan S, Kuper LE, Magee JC, Bigelow L, & Mustanski BS (2013). The interplay between online 
and offline explorations of identity, relationships, and sex: A mixed-methods study with LGBT 
youth. Journal of Sex Research, 50(5), 421–434. 10.1080/00224499.2012.661489 [PubMed: 
22489658] 

Dehlin JM, Stillwagon R, Pickett J, Keene L, & Schneider JA (2019). #PrEP4Love: An evaluation 
of a sex-positive HIV prevention campaign. JMIR Public Health and Surveillance, 5(2), e12822. 
10.2196/12822 [PubMed: 31210141] 

Deutsch MB, Glidden DV, Sevelius J, Keatley J, McMahan V, Guanira J, Kallas EG, Chariyalertsak S, 
Grant RM, & iPrEx, i. (2015). HIV pre-exposure prophylaxis in transgender women: A subgroup 
analysis of the iPrEx trial. The Lancet HIV, 2(12), e512–519. 10.1016/S2352-3018(15)00206-4 
[PubMed: 26614965] 

Dolezal C, Frasca T, Giguere R, Ibitoye M, Cranston RD, Febo I, Mayer KH, McGowan I, & 
Carballo-Dieguez A (2015). Awareness of post-exposure prophylaxis (PEP) and pre-exposure 
prophylaxis (PrEP) is low but interest is high among men engaging in condomless anal sex 
with men in Boston, Pittsburgh, and San Juan. AIDS Education and Prevention, 27(4), 289–297. 
10.1521/aeap.2015.27.4.289 [PubMed: 26241380] 

Walsh et al. Page 14

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf
https://www.cdc.gov/hiv/pdf/guidelines/PrEPguidelines2014.pdf
https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/cdc-msm-508.pdf
https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/cdc-msm-508.pdf
https://www.cdc.gov/actagainstaids/campaigns/starttalking/prep.html
https://www.cdc.gov/actagainstaids/campaigns/starttalking/prep.html
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf


Drumhiller K, Murray A, Gaul Z, Aholou TM, Sutton MY, & Nanin J (2018). “We deserve better!”: 
Perceptions of HIV testing campaigns among Black and Latino MSM in New York City. Archives 
of Sexual Behavior, 47(1), 289–297. 10.1007/s10508-017-0950-4 [PubMed: 28444529] 

Elo IT, Mykyta L, Margolis R, & Culhane JF (2009). Perceptions of neighborhood disorder: The 
role of individual and neighborhood characteristics. Social Science Quarterly, 90(5), 1298–1320. 
10.1111/j.1540-6237.2009.00657.x [PubMed: 20174462] 

Epstein M, & Ward LM (2008). “Always use protection”: Communication boys receive about sex 
from parents, peers, and the media. Journal of Youth and Adolescence, 37(2), 113–126. 10.1007/
s10964-007-9187-1

Fennell C, Fields E, Schumacher C, Chandran A, Price A, McClarin L, Murray J, Arrington-Sanders 
R, Davis M, & Page K (2019). HIV among young black men who have sex with men in Baltimore 
City: Where are we with pre-exposure prophylaxis delivery and uptake? Journal of Adolescent 
Health, 64(2), S19. 10.1016/j.jadohealth.2018.10.050

Fisher DA, Hill DL, Grube JW, Bersamin MM, Walker S, & Gruber EL (2009). Televised sexual 
content and parental mediation: Influences on adolescent sexuality. Media Psychology, 12(2), 121–
147. 10.1080/15213260902849901 [PubMed: 21546986] 

Gamarel KE, & Golub SA (2020). Sexual goals and perceptions of goal congruence in individuals’ 
PrEP adoption decisions: A mixed-methods study of gay and bisexual men who are in primary 
relationships. Annals of Behavioral Medicine, 54(4), 237–248. 10.1093/abm/kaz043 [PubMed: 
31624825] 

Golub SA, Gamarel KE, & Surace A (2017). Demographic differences in PrEP-related 
stereotypes: Implications for implementation. AIDS and Behavior, 21(5), 1229–1235. 10.1007/
s10461-015-1129-4 [PubMed: 26143247] 

Grant RM, Anderson PL, McMahan V, Liu A, Amico KR, Mehrotra M, Hosek S, Mosquera C, 
Casapia M, Montoya O, Buchbinder S, Veloso VG, Mayer K, Chariyalertsak S, Bekker LG, 
Kallas EG, Schechter M, Guanira J, Bushman L, . . . iPrEx Study Team. (2014). Uptake of 
pre-exposure prophylaxis, sexual practices, and HIV incidence in men and transgender women 
who have sex with men: A cohort study. The Lancet Infectious Diseases, 14(9), 820–829. 10.1016/
S1473-3099(14)70847-3 [PubMed: 25065857] 

Harper GW, Gannon C, Watson SE, Catania JA, & Dolcini MM (2004). The role of close friends 
in African American adolescents’ dating and sexual behavior. Journal of Sex Research, 41(4), 
351–362. 10.1080/00224490409552242 [PubMed: 15765275] 

Herbst JH, Jacobs ED, Finlayson TJ, McKleroy VS, Neumann MS, Crepaz N, & Team HAPRS 
(2008). Estimating HIV prevalence and risk behaviors of transgender persons in the United States: 
a systematic review. AIDS and Behavior, 12(1), 1–17. 10.1007/s10461-007-9299-3 [PubMed: 
17694429] 

Hoagland B, Moreira RI, De Boni RB, Kallas EG, Madruga JV, Vasconcelos R, Goulart S, Torres 
TS, Marins LMS, Anderson PL, Luz PM, Costa Leite ID, Liu AY, Veloso VG, Grinsztejn B, 
& PrEP Brasil Study Team. (2017). High pre-exposure prophylaxis uptake and early adherence 
among men who have sex with men and transgender women at risk for HIV Infection: The PrEP 
Brasil demonstration project. Journal of the International AIDS Society, 20(1), 21472. 10.7448/
IAS.20.1.21472 [PubMed: 28418232] 

Hoots BE, Finlayson T, Nerlander L, & Paz-Bailey G (2016). Willingness to take, use of, and 
indications for pre-exposure prophylaxis among men who have sex with men: 20 U.S. cities, 
2014. Clinical Infectious Diseases, 63(5), 672–677. 10.1093/cid/ciw367 [PubMed: 27282710] 

Hull SJ, Gasiorowicz M, Hollander G, & Short K (2013). Using theory to inform practice: The 
role of formative research in the construction and implementation of the acceptance journeys 
social marketing campaign to reduce homophobia. Social Marketing Quarterly, 19(3), 139–155. 
10.1177/1524500413496717

Hull SJ, Tessema H, Thuku J, & Scott RK (2021). Providers PrEP: Identifying primary health care 
providers’ biases as barriers to provision of equitable PrEP services. Journal of Acquired Immune 
Deficiency Syndromes, 88(2), 165–172. 10.1097/qai.0000000000002750 [PubMed: 34506359] 

John SA, Rendina HJ, Starks TJ, Grov C, & Parsons JT (2019). Decisional balance and contemplation 
ladder to support interventions for HIV pre-exposure prophylaxis uptake and persistence. AIDS 
Patient Care and STDS, 33(2), 67–78. 10.1089/apc.2018.0136 [PubMed: 30653348] 

Walsh et al. Page 15

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



John SA, Starks TJ, Rendina HJ, Grov C, & Parsons JT (2018). Should I convince my partner to go 
on pre-exposure prophylaxis (PrEP)? The role of personal and relationship factors on PrEP-related 
social control among gay and bisexual men. AIDS and Behavior, 22(4), 1239–1252. 10.1007/
s10461-017-1835-1 [PubMed: 28634660] 

Jones KT, Gray P, Whiteside YO, Wang T, Bost D, Dunbar E, Foust E, & Johnson WD (2008). 
Evaluation of an HIV prevention intervention adapted for Black men who have sex with men. 
American Journal of Public Health, 98(6), 1043–1050. 10.2105/ajph.2007.120337 [PubMed: 
18445795] 

Kelly JA, Murphy DA, Sikkema KJ, McAuliffe TL, Roffman RA, Solomon LJ, Winett RA, & 
Kalichman SC (1997). Randomised, controlled, community-level HIV-prevention intervention for 
sexual-risk behaviour among homosexual men in US cities. Community HIV Prevention Research 
Collaborative. The Lancet, 350(9090), 1500–1505. 10.1016/s0140-6736(97)07439-4

Khanna AS, Michaels S, Skaathun B, Morgan E, Green K, Young L, Schneider JA, & uConnect 
Study T (2016). Preexposure prophylaxis awareness and use in a population-based sample of 
young black men who have sex with men. JAMA Internal Medicine, 176(1), 136–138. 10.1001/
jamainternmed.2015.6536 [PubMed: 26571368] 

Khurana A, & Bleakley A (2015). Young adults’ sources of contraceptive information: Variations 
based on demographic characteristics and sexual risk behaviors. Contraception, 91(2), 157–163. 
10.1016/j.contraception.2014.09.012 [PubMed: 25459095] 

Kudrati SZ, Hayashi K, & Taggart T (2021). Social media & PrEP: A systematic review of social 
media campaigns to increase PrEP awareness and uptake among young Black and Latinx MSM 
and women. AIDS and Behavior, 25(12), 4225–4234. 10.1007/s10461-021-03287-9 [PubMed: 
33939035] 

Kuhns LM, Hotton AL, Schneider J, Garofalo R, & Fujimoto K (2017). Use of pre-exposure 
prophylaxis (PrEP) in young men who have sex with men is associated with race, sexual 
risk behavior and peer network size. AIDS and Behavior, 21(5), 1376–1382. 10.1007/
s10461-017-1739-0 [PubMed: 28238119] 

Kuhns LM, Reisner SL, Mimiaga MJ, Gayles T, Shelendich M, & Garofalo R (2016). Correlates of 
PrEP indication in a multi-site cohort of young HIV-uninfected transgender women. AIDS and 
Behavior, 20(7), 1470–1477. 10.1007/s10461-015-1182-z [PubMed: 26336946] 

Latkin CA, Davey-Rothwell MA, Knowlton AR, Alexander KA, Williams CT, & Boodram B 
(2013). Social network approaches to recruitment, HIV prevention, medical care, and medication 
adherence. Journal of Acquired Immune Deficiency Syndromes, 63 Suppl 1(0 1), S54–58. 
10.1097/QAI.0b013e3182928e2a [PubMed: 23673888] 

Latkin CA, & Knowlton AR (2015). Social network assessments and interventions for health behavior 
change: A critical review. Behavioral Medicine, 41(3), 90–97. 10.1080/08964289.2015.1034645 
[PubMed: 26332926] 

Liu AY, Cohen SE, Vittinghoff E, Anderson PL, Doblecki-Lewis S, Bacon O, Chege W, Postle BS, 
Matheson T, Amico KR, Liegler T, Rawlings MK, Trainor N, Blue RW, Estrada Y, Coleman 
ME, Cardenas G, Feaster DJ, Grant R, . . . Kolber MA. (2016). Preexposure prophylaxis for HIV 
infection integrated with municipal- and community-based sexual health services. JAMA Internal 
Medicine, 176(1), 75–84. 10.1001/jamainternmed.2015.4683 [PubMed: 26571482] 

Macapagal K, Kraus A, Korpak AK, Jozsa K, & Moskowitz DA (2020). PrEP awareness, uptake, 
barriers, and correlates among adolescents assigned male at birth who have sex with males in 
the U.S. Archives of Sexual Behavior, 49(1), 113–124. 10.1007/s10508-019-1429-2 [PubMed: 
31602584] 

Matthews DD, Herrick AL, Coulter RW, Friedman MR, Mills TC, Eaton LA, Wilson PA, Stall RD, 
& Power Study Team. (2016). Running backwards: Consequences of current HIV incidence rates 
for the next generation of Black MSM in the United States. AIDS and Behavior, 20(1), 7–16. 
10.1007/s10461-015-1158-z [PubMed: 26267251] 

McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, Sullivan AK, Clarke A, 
Reeves I, Schembri G, Mackie N, Bowman C, Lacey CJ, Apea V, Brady M, Fox J, Taylor S, 
Antonucci S, Khoo SH, . . . Gill ON. (2016). Pre-exposure prophylaxis to prevent the acquisition 
of HIV-1 infection (PROUD): Effectiveness results from the pilot phase of a pragmatic open-label 
randomised trial. The Lancet, 387(10013), 53–60. 10.1016/S0140-6736(15)00056-2

Walsh et al. Page 16

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



McCree DH, Williams AM, Chesson HW, Beer L, Jeffries W. L. t., Lemons A, Prather C, 
Sutton MY, & McCray E (2019). Changes in disparities in estimated HIV incidence rates 
among Black, Hispanic/Latino, and white men who have sex with men (MSM) in the United 
States, 2010–2015. Journal of Acquired Immune Deficiency Syndromes, 81(1), 57–62. 10.1097/
QAI.0000000000001977 [PubMed: 30964805] 

McLaughlin ML, Hou J, Meng J, Hu CW, An Z, Park M, & Nam Y (2016). Propagation of 
information about preexposure prophylaxis (PrEP) for HIV prevention through Twitter. Health 
Communication, 31(8), 998–1007. 10.1080/10410236.2015.1027033 [PubMed: 26756069] 

Mera R, McCallister S, Palmer B, Mayer G, Magnuson D, & Rawlings M (2016, July 18–22 2016). 
FTC/TDF (Truvada) for HIV pre-exposure prophylaxis (PrEP) utilization in the United States: 
2012–2015 International AIDS Conference, Durban, South Africa.

Mitchell KJ, Ybarra ML, Korchmaros JD, & Kosciw JG (2014). Accessing sexual health information 
online: Use, motivations and consequences for youth with different sexual orientations. Health 
Education Research, 29(1), 147–157. 10.1093/her/cyt071 [PubMed: 23861481] 

Mutchler MG, McDavitt B, Ghani MA, Nogg K, Winder TJ, & Soto JK (2015). Getting PrEPared for 
HIV prevention navigation: Young Black gay men talk about HIV prevention in the biomedical 
era. AIDS Patient Care and STDS, 29(9), 490–502. 10.1089/apc.2015.0002 [PubMed: 26121564] 

Muthén LK, & Muthén BO (1998–2022). Mplus user’s guide (8 ed.). Muthén & Muthén.

Newcomb ME, Mongrella MC, Weis B, McMillen SJ, & Mustanski B (2016). Partner disclosure 
of PrEP use and undetectable viral load on geosocial networking apps: Frequency of disclosure 
and decisions about condomless sex. Journal of Acquired Immune Deficiency Syndromes, 71(2), 
200–206. 10.1097/qai.0000000000000819 [PubMed: 26761520] 

Pagkas-Bather J, Young LE, Chen YT, & Schneider JA (2020). Social network interventions 
for HIV transmission elimination. Current HIV/AIDS Reports, 17(5), 450–457. 10.1007/
s11904-020-00524-z [PubMed: 32720253] 

Parsons JT, Rendina HJ, Lassiter JM, Whitfield TH, Starks TJ, & Grov C (2017). Uptake of 
HIV pre-exposure prophylaxis (PrEP) in a national cohort of gay and bisexual men in the 
United States. Journal of Acquired Immune Deficiency Syndromes, 74(3), 285–292. 10.1097/
QAI.0000000000001251 [PubMed: 28187084] 

Perez-Figueroa RE, Kapadia F, Barton SC, Eddy JA, & Halkitis PN (2015). Acceptability of PrEP 
uptake among racially/ethnically diverse young men who have sex with men: The P18 study. AIDS 
Education and Prevention, 27(2), 112–125. 10.1521/aeap.2015.27.2.112 [PubMed: 25915697] 

Pingel ES, Thomas L, Harmell C, & Bauermeister J (2013). Creating comprehensive, youth centered, 
culturally appropriate sex education: What do young gay, bisexual and questioning men want? 
Sexuality Research & Social Policy, 10(4). 10.1007/s13178-013-0134-5

Pinto RM, Berringer KR, Melendez R, & Mmeje O (2018). Improving PrEP implementation through 
multilevel interventions: A synthesis of the literature. AIDS and Behavior, 22(11), 3681–3691. 
10.1007/s10461-018-2184-4 [PubMed: 29872999] 

Pulsipher C, Montoya J, Plant A, Curtis P, Holloway I, & Leibowitz A (2016). Addressing PrEP 
disparities among young gay and bisexual men in California. C. H. A. R. Program.

Quinn K, Bowleg L, & Dickson-Gomez J (2019). “The fear of being Black plus the fear of being 
gay”: The effects of intersectional stigma on PrEP use among young Black gay, bisexual, 
and other men who have sex with men. Social Science and Medicine, 232, 86–93. 10.1016/
j.socscimed.2019.04.042 [PubMed: 31075752] 

R Core Team. (2020). R: A language and environment for statistical computing. https://www.R-
project.org/

Reisner SL, & Murchison GR (2016). A global research synthesis of HIV and STI biobehavioural 
risks in female-to-male transgender adults. Global Public Health, 11(7–8), 866–887. 
10.1080/17441692.2015.1134613 [PubMed: 26785800] 

Rowniak S, Chesla C, Rose CD, & Holzemer WL (2011). Transmen: The HIV risk of gay 
identity. AIDS Education and Prevention, 23(6), 508–520. 10.1521/aeap.2011.23.6.508 [PubMed: 
22201235] 

Schafer JL (1999). Multiple imputation: A primer. Statistical Methods in Medical Research, 8(1), 
3–15. 10.1177/096228029900800102 [PubMed: 10347857] 

Walsh et al. Page 17

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.R-project.org/
https://www.R-project.org/


Siegler AJ, Mouhanna F, Giler RM, McCallister S, Yeung H, Jones J, Guest JL, Kramer M, Woodyatt 
C, Pembleton E, & Sullivan PS (2018). Distribution of active PrEP prescriptions and the PrEP-to-
need ratio, US, Q2 2017 25th Conference on Retroviruses and Opportunistic Infections, Boston, 
MA. http://www.croiconference.org/sessions/distribution-active-prep-prescriptions-and-prep-need-
ratio-us-q2-2017

Siegler AJ, Wirtz S, Weber S, & Sullivan PS (2017). Developing a web-based geolocated directory 
of HIV pre-exposure prophylaxis-providing clinics: The PrEP Locator protocol and operating 
procedures. JMIR Public Health and Surveillance, 3(3), e58. 10.2196/publichealth.7902 [PubMed: 
28877865] 

Singh S, Song R, Johnson AS, McCray E, & Hall HI (2018). HIV incidence, prevalence, and 
undiagnosed infections in U.S. men who have sex with men. Annals of Internal Medicine, 168(10), 
685–694. 10.7326/M17-2082 [PubMed: 29554663] 

Smith DK, Van Handel M, Wolitski RJ, Stryker JE, Hall HI, Prejean J, Koenig LJ, & Valleroy LA 
(2015). Vital signs: Estimated percentages and numbers of adults with indications for preexposure 
prophylaxis to prevent HIV acquisition—United States, 2015. Morbidity and Mortality Weekly 
Report, 64(46), 1291–1295. 10.15585/mmwr.mm6446a4 [PubMed: 26606148] 

Starks TJ, Doyle KM, Shalhav O, John SA, & Parsons JT (2019). An examination of gay couples’ 
motivations to use (or forego) pre-exposure prophylaxis expressed during couples HIV testing and 
counseling (CHTC) sessions. Prevention Science, 20(1), 157–167. 10.1007/s11121-018-0892-7 
[PubMed: 29651646] 

Strauss BB, Greene GJ, Phillips G 2nd, Bhatia R, Madkins K, Parsons JT, & Mustanski B (2017). 
Exploring patterns of awareness and use of HIV pre-exposure prophylaxis among young men who 
have sex with men. AIDS and Behavior, 21(5), 1288–1298. 10.1007/s10461-016-1480-0 [PubMed: 
27401537] 

Sullivan PS, Sanchez TH, Zlotorzynska M, Chandler CJ, Sineath RC, Kahle E, & Tregear S 
(2020). National trends in HIV pre-exposure prophylaxis awareness, willingness and use among 
United States men who have sex with men recruited online, 2013 through 2017. Journal of the 
International AIDS Society, 23(3), e25461. 10.1002/jia2.25461 [PubMed: 32153119] 

Sutton MY, Lasswell SM, Lanier Y, & Miller KS (2014). Impact of parent-child communication 
interventions on sex behaviors and cognitive outcomes for black/African-American and Hispanic/
Latino youth: A systematic review, 1988–2012. Journal of Adolescent Health, 54(4), 369–384. 
10.1016/j.jadohealth.2013.11.004

Voisin DR, Bird JD, Shiu CS, & Krieger C (2013). “It’s crazy being a Black, gay youth.” Getting 
information about HIV prevention: A pilot study. Journal of Adolescence, 36(1), 111–119. 
10.1016/j.adolescence.2012.09.009 [PubMed: 23218485] 

Volk JE, Marcus JL, Phengrasamy T, Blechinger D, Nguyen DP, Follansbee S, & Hare CB (2015). 
No new HIV infections with increasing use of HIV preexposure prophylaxis in a clinical practice 
setting. Clinical Infectious Diseases, 61(10), 1601–1603. 10.1093/cid/civ778 [PubMed: 26334052] 

Walsh JL (2019). Applying the Information-Motivation-Behavioral Skills Model to Understand PrEP 
Intentions and Use Among Men Who Have Sex with Men. AIDS Behav, 23(7), 1904–1916. 
10.1007/s10461-018-2371-3 [PubMed: 30554396] 

Walsh JL, John SA, Robles G, Wesche R, & Hirshfield S (2022). Talking to my partners about 
PrEP: Factors associated with PrEP-related communication in a longitudinal U.S. study of sexual 
minority men living with HIV. Prevention Science. 10.1007/s11121-022-01372-6

Walsh JL, & Ward LM (2010). Magazine reading and involvement and young adults’ sexual 
health knowledge, efficacy, and behaviors. Journal of Sex Research, 47(4), 285–300. 
10.1080/00224490902916009 [PubMed: 19396646] 

Wang K, Brown K, Shen SY, & Tucker J (2011). Social network-based interventions to 
promote condom use: a systematic review. AIDS and Behavior, 15(7), 1298–1308. 10.1007/
s10461-011-0020-1 [PubMed: 21811843] 

Ward LM (2003). Understanding the role of entertainment media in the sexual socialization of 
American youth: A review of empirical research. Developmental Review, 23(3), 347–388. 
10.1016/S0273-2297(03)00013-3

Walsh et al. Page 18

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.croiconference.org/sessions/distribution-active-prep-prescriptions-and-prep-need-ratio-us-q2-2017
http://www.croiconference.org/sessions/distribution-active-prep-prescriptions-and-prep-need-ratio-us-q2-2017


Whitfield C, Jomeen J, Hayter M, & Gardiner E (2013). Sexual health information seeking: A survey 
of adolescent practices. Journal of Clinical Nursing, 22(23–24), 3259–3269. 10.1111/jocn.12192 
[PubMed: 23452062] 

Widman L, Choukas-Bradley S, Noar SM, Nesi J, & Garrett K (2016). Parent-adolescent sexual 
communication and adolescent safer sex behavior: A meta-analysis. JAMA Pediatrics, 170(1), 
52–61. 10.1001/jamapediatrics.2015.2731 [PubMed: 26524189] 

Young LE, Schumm P, Alon L, Bouris A, Ferreira M, Hill B, Khanna AS, Valente TW, & Schneider 
JA (2018). PrEP Chicago: A randomized controlled peer change agent intervention to promote the 
adoption of pre-exposure prophylaxis for HIV prevention among young Black men who have sex 
with men. Clinical Trials, 15(1), 44–52. 10.1177/1740774517730012 [PubMed: 28862483] 

Zou G (2004). A modified poisson regression approach to prospective studies with binary data. 
American Journal of Epidemiology, 159(7), 702–706. 10.1093/aje/kwh090 [PubMed: 15033648] 

Walsh et al. Page 19

J Sex Res. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Walsh et al. Page 20

Table 1

Descriptive Characteristics for a Sample of Sexual and Gender Minorities who Have Sex with Men (N = 331) 
Recruited at a Pride Event in Milwaukee, WI in June 2018

Variable % or M (SD)

Age 31.74 (13.06)

Race

 White (ref.) 68%

 Black 25%

Another race 11%

Latinx ethnicity 12%

Gender identity

 Cisgender man (ref.) 87%

 Transgender woman 4%

 Transgender man 6%

 Non-binary/gender fluid 4%

Material hardship [range: 1–5] 2.46 (1.35)

Indications for PrEP use (past 3 months) 48%

PrEP outcomes

 PrEP stigma [range: 1–5] 2.08 (0.86)

 PrEP intentions [range: 1–4]
a 2.23 (0.80)

 Has talked to a healthcare provider about PrEP 42%

 Currently using PrEP 18%

Note. PrEP = pre-exposure prophylaxis.

a
Among those not currently using PrEP.
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Table 2

Sources of Information about PrEP and Perceived Tone of Messages Received in the Past Year among Sexual 
and Gender Minorities (N = 331) Recruited at a Pride Event in Milwaukee, WI in June 2018

Source of PrEP Information Heard About PrEP Perceived Tone
a

% M (SD)

The internet 70% 4.11 (0.93)

Social media 59% 4.15 (1.00)

Friends 54% 4.27 (0.95)

Public health campaigns 52% 4.45 (0.90)

Healthcare providers 45% 4.30 (1.01)

Sexual or dating partners 43% 4.24 (0.99)

Newspapers or magazines 28% 4.12 (0.98)

TV shows, movies, or music 25% 3.86 (1.04)

Family members 12% 3.72 (1.16)

Schools 10% 3.67 (1.30)

Religious institutions 7% 3.54 (1.56)

Other sources 7% 4.22 (1.00)

Any source 88% --

M (SD) M (SD)

Total number of sources 3.97 (2.72) --

Overall tone of messages -- 4.13 (0.91)

Note. PrEP = pre-exposure prophylaxis.

a
Among those who have heard about PrEP from a specific source.
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