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Abstract This paper assessed characteristics associated

with awareness of and willingness to take pre-exposure

prophylaxis (PrEP) among Baltimore men who have sex

with men (MSM). We used data from BESURE-MSM3, a

venue-based cross-sectional HIV surveillance study con-

ducted among MSM in 2011. Multivariate regression was

used to identify characteristics associated with PrEP

knowledge and acceptability among 399 participants. Ele-

ven percent had heard of PrEP, 48% would be willing to

use PrEP, and none had previously used it. In multivariable

analysis, black race and perceived discrimination against

those with HIV were significantly associated with

decreased awareness, and those who perceived higher HIV

discrimination reported higher acceptability of PrEP. Our

findings indicate a need for further education about the

potential utility of PrEP in addition to other prevention

methods among MSM. HIV prevention efforts should

address the link between discrimination and potential PrEP

use, especially among men of color.

Resumen Evaluamos las caracterı́sticas asociadas con el

conocimiento y la voluntad de hombres que tienen sexo con

hombres (HSH) en Baltimore de tomar profilaxis de pre-

exposición al VIH (PrEP, por sus siglas en inglés). Utiliza-

mos datos de BESURE-MSM3, un estudio transversal de

vigilancia del VIH realizado entre HSH en el año 2011. Se

utilizó el método de regresión multivariante para identificar

las caracterı́sticas asociadas con el conocimiento y acepta-

bilidad de PrEP entre 399 participantes. El once por ciento

habı́an previamente escuchado de PrEP, el 48% serian dis-

puestos a utilizar PrEP, y ningún participante habı́a previa-

mente utilizado PrEP. En el análisis multivariante, ser de la

raza negra y la percepción de discriminación contra las

personas que viven con el VIH fueron asociadas significa-

tivamente con la disminución del conocimiento sobre PrEP,

aunque los que indicaron más alta percepción de discrimi-

nación asociada con el VIH reportaron más alta aceptabili-

dad de PrEP. Nuestros resultados indican la necesidad de

una mayor educación sobre la utilidad potencial de PrEP,

además de otros métodos de prevención del VIH entre HSH.

Los esfuerzos de prevención del VIH necesitan abordar el

vı́nculo entre la discriminación y el uso potencial de PrEP,

especialmente entre HSH negros.
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Introduction

By the end of 2011 an estimated 1.2 million people over

13 years of age were living with Human Immunodeficiency

Virus (HIV) in the United States [1]. While the estimated

annual number of new HIV diagnoses has remained

stable for the last few years [2], some groups are dispro-

portionately affected [3]. National incident HIV infections

attributed to male to male sexual contact increased 12%

from 2008 to 2012 (27,315 to 30,695 new cases respec-

tively) [4, 5], and although men who have sex with men
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(MSM) account for only 4% of the male population, they

represent 78% of new HIV infections among males [4].

Maryland ranks third in the estimated rate of HIV diag-

noses in the United States [5], and rates in Baltimore city

are consistently the highest in the state [6]. HIV cases

attributed to male-to-male sexual contact in Baltimore have

increased 10% since 1985 and MSM now represent the

majority of new cases [6]. With rising MSM infection rates

despite availability of behavioral interventions and con-

doms, new prevention strategies should be explored.

One possible new prevention strategy is pre-exposure

prophylaxis (PrEP), an HIV prevention method that

involves HIV-negative individuals taking antiretroviral

therapy (ART) to reduce the risk of HIV infection if

exposed [7]. It contains tenofovir and emitricitabine (TDF–

FTC) and can be taken orally (brand name Truvada). PrEP

has been proven to be safe and effective in MSM [8, 9].

The iPrEx study, a multi-site randomized control efficacy

trial among MSM and transgender women published in

2011, demonstrated 44% efficacy of daily oral TDF/FTC

[8]. Expanded case–control studies among iPrEx partici-

pants suggested up to a 90% reduction in HIV acquisition

with improved drug adherence [9]. Both the IPERGAY

randomized placebo trial and the PROUD open label study

suggest that PrEP reduces HIV risk among MSM by 86%

[10]. Following these results, the Centers for Disease

Control and Prevention (CDC) published an interim guid-

ance report in 2011 regarding the use of oral PrEP [11], and

in 2012 the Food and Drug Administration (FDA) recom-

mended TDF–FTC combination pill for preventative use

among high risk populations, including MSM [12].

Although PrEP has been efficacious among MSM, its

effectiveness is dependent on uptake, acceptability, and

adherence [13]. Research suggests that rates of awareness,

use and acceptability in MSM communities vary [14, 15].

Studies estimate awareness of PrEP range from 11 [16] to

66% [13] among sample populations [10, 15–24] and pre-

vious use among MSM is reported to be \5%,

[15, 17, 18, 20–22, 24–26]. Variation in acceptability ranges

from 40 [27] and 86% [28] of sample populations expressing

an interest in taking PrEP [13, 16, 18, 19, 21, 25, 29–32].

However, after the publication of the iPrEx study in 2010,

PrEP has become a more established option [14, 15]. Given

its success, understanding the facilitators and barriers to

PrEP uptake is instrumental in creating new HIV prevention

programs. Increased likelihood of hearing of PrEP has been

associated with race [23], recent HIV test [22, 23, 32], higher

education [22, 23], gay identity [10, 22, 23], and condomless

anal intercourse (CAI) [18]. Feeling positively about using

PrEP to prevent HIV is associated with age [15, 18, 21, 25],

education [18, 19, 27, 32], income [19, 21], CAI

[17, 18, 25, 27, 32, 33], and having multiple sex partners

[15, 17, 27]. A key barrier to PrEP uptake is the stigma

surrounding HIV that is prominent in many communities.

Studies suggest willingness to use PrEP is influenced by the

perception that taking the medication would result in

increased discrimination [31, 34, 35].

This is the first study to examine correlates of PrEP

awareness and willingness to use PrEP among HIV-negative

MSM in Baltimore. The current study examines demo-

graphic and behavioral characteristics associated with

awareness and consideration of daily oral PrEP for HIV

prevention amongMSM recruited through the Baltimore site

of the National HIV Behavioral Surveillance System

(NHBS), a multisite study sponsored by the Centers for

Disease Control and Prevention (CDC) in order to provide

baseline data and guidance for PrEP initiatives in Baltimore.

Methods

Sampling Design and Recruitment

CDC’s NHBS is a cross-sectional survey implemented

every 3 years among venue-recruited MSM to assess HIV

prevalence and behavioral risk. The Baltimore arm of the

NHBS, BESURE, is implemented by the Johns Hopkins

Bloomberg School of Public Health and the Maryland

Department of Health and Mental Hygiene. BESURE-

MSM3 used venue-based sampling to enroll MSM between

June and December in 2011. Study methods have been

described previously [36–40].

Eligible participants were males age 18 or older who

were residents of the Baltimore–Towson metropolitan area

and reported oral or anal sex with at least one male partner

in the past year. Of the 1487 attendees approached by

interviewers at 31 BESURE–MSM3 events, 592 were

screened for eligibility and a total of 498 (33%) were eli-

gible and agreed to participate. For this analysis we

restricted our sample to self-reported HIV negative men

and excluded 97 (19%) respondents with a previous posi-

tive or indeterminate HIV test resulting in a sample size of

399 participants. Informed consent was obtained from all

individual participants included in the study.

Measures

The questionnaire assessed socio-demographic character-

istics, HIV-related risk behaviors over the lifetime and in

the past year, and use of prevention services.

Outcome variables of interest were knowledge of

antiretroviral prophylaxis to prevent HIV (PrEP) and

willingness to take antiretroviral prophylaxis (PrEP) to

prevent HIV. Respondents were asked to respond ‘‘yes’’ or

‘‘no’’ to two questions: (1) ‘‘Before today, have you ever

heard of people who do not have HIV taking anti-HIV
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medicines, to keep from getting HIV?’’ and two) ‘‘Would

you be willing to take anti-HIV medicines every day to

lower your chances of getting HIV?’’.

Demographic covariates were informed by PrEP literature

and included age, race, education, employment status,

household income, sexual identity, and perceived discrimi-

nation against people with HIV. Age was operationalized

reflecting standard categories for localHIVsurveillance.Race/

ethnicity categories were non-Hispanic white, non-Hispanic

black, Hispanic, Native American, Pacific Islander, Asian-

American, ormixed race (i.e., participants who reported being

more than one racial/ethnic category). Race/ethnicity was

consolidated into three categories (non-Hispanic white, non-

Hispanic black, other) due to low prevalence of Native

American, Pacific Islander, Asian American, and mixed race

participants. Education was recorded as current level attained

at the time of the survey and categorized into high school

diploma/GED or less and some college or more. Employment

status was categorized as working full time, working part time

and student, unemployed and other. Annual household income

from all sources before taxes was originally collected in 12

categories and then collapsed into $0.00–9999,

$10,000–19,999 and $20,000? based on sample distribution.

Health insurance coverage was categorized as public, private

or no insurance. HIV stigma was assessed with the question

‘‘Most people in Baltimore would discriminate against

someone with HIV’’ and response categories of ‘‘strongly

agree’’, ‘‘agree’’, ‘‘neither agree nor disagree’’, ‘‘disagree’’ and

‘‘strongly disagree’’. A binary discrimination variable was

created and responses of ‘‘strongly agree’’ and ‘‘agree’’ were

coded as ‘‘perceived discrimination’’.

Participants answered questions about lifetime and past

year sexual and drug-related behaviors. Recent sexual

behaviors included CAI with a casual partner, any concur-

rency, diagnosis with an STD, and number of anal sex part-

ners. CAI was defined as not using a condom during one or

more sex acts with a casual partner in the past year. Concur-

rency was defined as either sexual partner having a sexual

relationship with someone else. Participants answered the

questions (1) ‘‘As far as you know, during the time that you

were having a sexual relationshipwith this partner did he have

sex with other people?’’ with response options of ‘‘definitely

did not’’, ‘‘probably did not’’, ‘‘probably did’’, ‘‘definitely

did’’ and (2) ‘‘During the time that you were having a sexual

relationship with this partner, did you have sex with other

people?’’ with ‘‘yes’’ or ‘‘no’’. Answers were combined into a

binary variable of ‘‘no concurrency’’ and ‘‘any concurrency’’.

Self-reported STD diagnosis was categorized as any STD

positive diagnosis by a clinician in the last 12 months andwas

coded as ‘‘no STD diagnosis’’ and ‘‘STD diagnosis’’.

Number of recent sexual partners was ascertained by the

questions ‘‘In the past 12 months, with how many different

men have you had oral or anal sex?’’ and ‘‘Of the men that

you’ve had oral or anal sex with in the past 12 months,

with how many did you have anal sex with?’’ Number of

anal sex partners was collapsed into four categories to

reflect sample distribution.

Drug-related behaviors included injection and non-in-

jection drug use in the past 12 months. Use of injected

drugs in the past 12 months was assessed with the question

‘‘When was the last time you injected any drug?’’ and was

analyzed as a dichotomous variable of ‘‘injected in the last

12 months’’ and ‘‘did not inject in the last 12 months’’.

Participants were asked about their use of non-injection

drugs in the past 12 months including marijuana, crystal

meth, crack cocaine, powdered cocaine, downers (such as

Valium, Ativan or Xanax), pain killers (such as Oxycontin,

Vicodin, Percocet), hallucinogens (such as LSD or mush-

rooms) ecstasy, heroin that is smoked or snorted, poppers

(amyl nitrate) GHB, and ketamine. For this analysis we

examined heroin, crack, or cocaine in the past 12 months

based on sample substance use prevalence.

Recent access to health prevention services was attained

by asking participants about HIV testing practices, partic-

ipation in one-on-one or group HIV prevention sessions,

and availability of free condoms. Respondents indicated

ever testing for HIV (coded as a binary variable) and date

of most recent test. Using the most recent test date, a new

binary variable was created for an HIV test received within

the last 12 months. A new binary variable was created to

represent access to any prevention services. Participants

who reported participation in an organized group session or

one-on-one conversation with an outreach worker about

ways to prevent HIV, or had received free condoms from a

health worker in the past 12 months were coded as

receiving HIV prevention services.

Statistical Analysis

We used logistic regression modeling to identify variables

associated with awareness of and willingness to take PrEP.

For these analyses we report odds ratio and corresponding

95% confidence interval (95% CI). Multivariate models

include variables that were statistically significant

(P\ 0.1) in the bivariate analyses or were a priori con-

sidered to be potentially associated with the outcome based

on the literature. All statistical analyses were conducted

using STATA, version 13.0 and data are presented and

analyzed without weights.

Results

Median participant age was 30 years (range, 18–71 years),

84% were of a minority race, and 44% reported more

postsecondary education (Table 1). Fifty-three percent of
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respondents reported full or part time employment, 29%

were unemployed and more than half reported annual

household income of less than $20,000 (57%). Sixty per-

cent identified as being gay. About a third indicated they

had no health coverage and 40% reported public health

insurance. Most reported CAI with a casual partner (68%),

and ever getting an HIV test (89%). A majority reported

never injecting drugs (68%) and no recent sexually trans-

mitted disease diagnosis (90%). Mean number of anal

sexual partners in the past 12 months was 2.9 (range, 0–60

partners) and 72% reported partner concurrency in the past

12 months. Sixty-seven percent of participants perceived

discrimination against people with HIV in Baltimore and

only 10% reported accessing HIV preventative services.

Eleven percent of the respondents had heard of people

using PrEP to prevent HIV, and 48% said they would be

willing to take PrEP every day to prevent HIV. None had

taken PrEP in the prior 12 months.

In bivariate analyses (Table 2), black race (OR 0.24, CI

0.12–0.49) and perceiving discrimination against people

with HIV (OR 0.2, CI 0.25–0.90) were associated with

decreased awareness of PrEP. At least some college edu-

cation (OR 3.07, CI 1.57–5.99) and an annual household

income of at least $20,000 (OR 2.56 CI 1.15–5.67) were

significantly associated with increased awareness of PrEP.

Lower educational attainment (OR 0.63 CI 0.42–0.94) was

associated with decreased PrEP acceptability. Perceiving

discrimination against people with HIV (OR 1.62, CI

1.08–2.43) and having a positive HIV test result (OR 1.59.

CI 1.01–2.59) were significantly associated with an

increased willingness to use PrEP. Awareness of PrEP did

not significantly vary based on age, employment, insurance

coverage or sexual identity and acceptability of PrEP was

not significantly associated with age, race or household

income.

In multivariable analysis (Table 3), black race (AOR

0.48, CI 0.15–0.74) and perceived HIV discrimination

(AOR 0.47, CI 0.06–0.81) were associated with decreased

awareness of PrEP. After adjusting for other covariates,

perceived discrimination was also significantly associated

with increased willingness to take PrEP to prevent from

getting HIV (AOR 1.5 CI 1.01–2.51) (Table 4).

Discussion

The purpose of this analysis was to describe differences in

demographic and behavioral characteristics of Baltimore

MSM by their awareness and acceptability of taking daily

PrEP. Eleven percent of Baltimore MSM in 2011 reported

knowledge of PrEP. While similar results have been

reported [16, 17], our results are lower than those reported

in other post-iPrEx studies with MSM during the same time

period. Rucinski and colleagues found awareness of PrEP

to be 38% among MSM in New York city in 2011 [24] and

Saberi and colleagues reported 62% of their 2012 San

Francisco sample had heard of PrEP [33]. Willingness to

take PrEP in our sample was 48%, less than the 55% Golub

et al. reported in New York city in 2012 [29] and the 80%

Brooks et al. reported in Los Angeles in 2011 [31]. With a

majority of participants reporting CAI and partner con-

currency in the last 12 months, PrEP is an important

biomedical option for MSM in Baltimore. However, the

low proportion of respondents aware of PrEP suggests

information about PrEP was likely not reaching MSM in

Baltimore. Fifty-eight percent of participants (n = 230)

reported HIV testing within 12 months, indicating contact

with some form of HIV-related counseling. Conversely,

11% indicated awareness of people taking PrEP, suggest-

ing providers in 2011 were missing opportunities for tar-

geted HIV prevention counseling during these clinical

interactions.

After adjusting for demographic covariates, being non-

Hispanic black was associated with decreased awareness of

PrEP, and individuals who perceived discrimination

against someone with HIV were less likely to hear of PrEP,

but more likely to be willing to take it. Three-quarters of

our sample was African-American, and it has been sug-

gested that MSM of minority race endure increased

homonegativity [41] and homophobia within their com-

munities [42–44] as well as higher rates of perceived

stigma and discrimination around HIV [45–49] HIV-re-

lated stigma can negatively impact overall well-being [50]

prompting depression, low self-esteem, and lack of social

support [51–53].

Perception of HIV intolerance may also be a barrier for

MSM, particularly of minority race, to accessing HIV

prevention services [54]. Perceived stigma may limit risk

prevention education opportunities, and therefore knowl-

edge of PrEP, in communities that may be the most likely

to be interested. Fear of rejection due to sexual promiscuity

or identity, may discourage accessing social networks with

valuable knowledge of risk reduction techniques. HIV lit-

eracy and social marketing campaigns that accurately

report facts about the risks and benefits of PrEP may be a

useful tool for targeting populations uncomfortable with

seeking health information from peers.

HIV-related stigma may also influence attitudes about

PrEP use. Research cites stigma as a possible barrier for

taking PrEP [10] and disclosing its use to others outside

one’s social network [55–59], including a healthcare pro-

vider. Given public health’s history of mistreating vulner-

able racial/ethnic minorities and a pattern of inferior care, it

is understandable that patients of minority race may not

trust the health care system [60]. Prior research indicates

they perceive more discrimination in medical settings,

AIDS Behav (2017) 21:1268–1277 1271

123



Table 1 Demographic and behavioral characteristics of self-reported HIV-negative men who have sex with men by awareness and willingness

to take PrEP (n = 399), BESURE Study, Baltimore, MD, 2011

Awareness of PrEP Willingness to use PrEP Total (N = 399)

Yes (n = 44) No (n = 355) Yes (n = 191) No (n = 208)

Characteristic n (%) n (%) n (%) n (%) n (%)

Age (years)

18–24 13 (29.6) 124 (35.9) 69 (36.1) 68 (32.7) 137 (34.3)

25–34 9 (20.4) 88 (24.8) 44 (23.0) 53 (25.5) 97 (24.3)

35–44 11 (25.0) 63 (17.8) 32 (16.8) 42 (20.1) 74 (18.6)

45? 11 (25.0) 80 (22.5) 46(24.1) 45 (21.6) 91 (22.8)

Race/ethnicity

Non-hispanic white 16 (36.4) 47 (13.2 26 (15.8) 37(17.8) 63 (15.8)

Non-hispanic black 23 (52.3) 278 (78.3) 149 (78.0) 152 (73.1) 301 (75.4)

Hispanic 2 (4.5) 7 (2.0) 4 (2.1) 5 (2.4) 9 (2.26)

Multiracial 2 (4.5) 18 (5.1) 9 (4.7) 11 (5.3) 20 (5.0)

Other 1 (2.3) 5 (1.4) 3 (1.6) 3 (1.4) 6 (1.5)

Education

High school or less 14 (31.8) 209 (58.9) 118 (61.8) 105 (50.5) 223 (55.9)

Some college or more 30 (68.2) 146 (41.1) 73 (38.2) 103 (49.5) 176 (44.1)

Employment status

Unemployed 14 (31.8) 102 (28.7) 65 (34.0) 51 (24.5) 116 (29.1)

Full-time 17 (38.6) 134 (37.8) 68 (35.6) 83 (39.9) 151 (37.8)

Part-time & student 8 (18.2) 74 (20.9) 38 (19.9) 44 (21.2) 82 (20.6)

Other 5 (11.4) 45 (12.7) 20 (10.5) 30 (14.4) 50 (12.5)

Annual household income

$0–9999 9 (22.5) 124 (36.3) 58 (31.9) 75 (37.5) 133 (34.8)

$10,000–19,999 5 (12.5) 78 (22.8) 42(23.1) 41 (20.5) 83 (21.7)

$20,000? 26 (65.0) 140 (40.9) 82 (45.0) 84 (42.0) 166 (43.5)

Insurance coverage

None 13 (29.5) 115 (32.4) 68 (35.6) 60 (28.9) 128 (32.1)

Public 12 (27.3) 146 (41.1) 77 (40.3) 81 (38.9) 158 (39.6)

Private 19 (43.2) 94 (26.5) 46(24.1) 67 (32.2) 113 (28.3)

Sexual identity

Gay 32 (72.7) 205 (57.9) 107 (56.3) 130 (62.5) 237 (59.6)

Bisexual 11 (25.0) 128 (36.2) 76 (40.0) 63 (30.3) 139 (34.9)

Heterosexual 1 (2.3) 21 (5.9) 7 (3.7) 15 (7.2) 22 (5.5)

Injection drug use in past 12 months

No 43 (97.7) 344 (96.9) 187 (97.9) 200 (96.1) 387 (97.0)

yes 1 (2.3) 11(3.1) 4 (2.1) 8 (3.9) 12 (3.0)

Non-injection drug use past 12 months

No 5 (83.3) 51 (67.1) 28 (71.8) 28 (65.1) 56 (69.3)

Yes 1 (16.7) 25 (32.9) 11 (28.2) 15 (34.9) 26 (31.7)

Diagnosis with STD in past 12 months

No 40 (90.9) 319 (89.9) 170 (89.0) 189 (90.9) 359 (90.0)

Yes 4 (9.1) 36 (10.1) 21 (110) 19 (9.1) 40 (10.0)

Condomless anal intercourse with casual partner in past 12 months

No 13 (29.5) 113 (31.8) 59 (30.9) 67 (32.2) 126 (31.6)

Yes 31 (70.5) 242 (68.2) 132(69.1) 141 (67.8) 273 (68.0)

Concurrency in past 12 months

No 12 (27.3) 99 (27.9) 47 (24.6) 64 (30.8) 111 (27.8)

Yes 32 (72.7) 256 (72.1) 144 (75.4) 144 (69.2) 288 (72.2)
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experience more medical mistrust, and deal with poorer

provider communication compared with European Ameri-

cans [61, 62]. Negative feelings about the healthcare sys-

tem may lead to delayed care or decreased medical

adherence and follow up [63]. This is especially prob-

lematic because minority MSM would benefit most from

HIV-preventative treatment.

Health care providers represent a vital link to PrEP

education for MSM populations. Two-thirds of our sample

reported health coverage, and a majority had recently tes-

ted for HIV, suggesting our population of interest generally

has access to providers. In 2011, the iPrEx results were

new and clinicians may have been cautious prescribing

PrEP [64]. Now that the method has been proven to be safe

and effective, HIV providers need to identify potential

candidates and initiate a PrEP dialogue. It is imperative

that clinicians be cognizant of the perceived barriers to care

that minority patients face. Normalizing PrEP use by

encouraging honest conversations between sex partners

may be beneficial. Greater emphasis should be placed on

creating accessible medical systems stressing culturally

sensitive messaging and long-term, trusting relationships

between provider and patient. Given that PrEP effective-

ness depends on awareness and acceptance, strategies to

increase uptake of PrEP in Baltimore, especially among

black MSM, should examine opportunities to reduce

stigma and discrimination surrounding HIV.

It is important to note that providers still face structural

barriers prescribing PrEP to patients. Public resources are

taxed [64] and access to expensive treatment can be limited

by hefty copays or gaps left by assistance programs [65]

leading to access disparities. Additional costs of PrEP

regimens include routine counseling, HIV/STD testing,

renal function monitoring, and surveillance for adverse side

effects or resistant viral strains [65]. Even when cost is not

problematic, providers face regulatory obstacles to pro-

viding PrEP. Many PrEP delivery programs require face-to

face consultation or documented HIV-negative test results,

Table 1 continued

Awareness of PrEP Willingness to use PrEP Total (N = 399)

Yes (n = 44) No (n = 355) Yes (n = 191) No (n = 208)

Characteristic n (%) n (%) n (%) n (%) n (%)

Ever tested for HIV

No 3 (6.8) 42 (11.9) 23 (12.0) 22 (10.6) 45 (11.3)

Yes 41 (93.2) 312 (88.1) 168 (88.0) 185 (89.4) 353 (88.7)

Tested for HIV in past 12 months

No 19 (43.2) 145 (41.4) 84 (44.2) 80 (39.2) 164 (41.6)

Yes 25 (56.8) 205 (58.6) 106 (55.8) 124 (60.8) 230 (58.4)

Study HIV test result

Negative 23 (63.9) 218 (69.6) 106 (63.9) 135 (73.8) 241 (69.0)

Positive 13 (36.1) 95 (30.4) 60 (36.1) 48 (26.2) 108 (31.0)

Perceived discrimination against someone with HIV

No 24 (55.8) 133 (27.5) 64 (33.5) 93 (44.9) 157 (39.5)

Yes 19 (44.2) 222 (62.5) 127 (66.5) 114 (55.1) 241 (60.5)

Received free condoms in past 12 months

No 13 (31.0) 177 (950.1) 87 (45.8) 103 (50.2) 190 (48.1)

Yes 29 (69.0) 176 (49.9) 103 (54.2) 102 (49.8) 205 (51.9)

Talked to HIV prevention counselor in past 12 months

No 33 (78.6) 298 (84.7) 153 (80.5) 178 (87.3) 331 (84.0)

Yes 9 (21.4) 54 (15.3) 37 (19.5) 26 (12.7) 63 (16.0)

Participation in group prevention session in past 12 months

No 37 (84.1) 322 (91.0) 170 (89.5) 189 (90.9) 359 (90.2)

Yes 7 (15.9) 32 (9.0) 20 (10.5) 19 (9.1) 39 (9.8)

Number of anal sex partners in past 12 months

0 6 (13.6) 55 (15.5) 26 (13.6) 35 (16.8) 61 (15.3)

1–2 23 (52.3) 157 (44.2) 88 (46.1) 92 (44.2) 180 (45.1)

3–5 6 (13.6) 89 (25.1) 45 (23.6) 50 (24.0) 95 (23.8)

[5 9 (20.4) 54 (15.2) 32 (16.8) 31 (14.9) 63 (15.8)
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and may discontinue prescriptions without follow-up visits

[66, 67]. These guidelines are necessary to ensure proper

allocation, use and adherence to medication and work

effectively for typical patients. However, strict regulations

may leave at risk patients without viable options. Clini-

cians are legally prohibited from providing therapy to

Table 2 Bivariate predictors of awareness of and willingness to take PrEP (N = 399)

Awareness of PrEP Willingness to use PrEP

Characteristic OR 95% CI P OR 95% CI P

Age (years)

18–24 1.00 – – 1.00 – –

25–34 0.98 (0.40–2.38) 0.96 0.82 (0.49–1.38) 0.45

35–44 1.67 (0.71–3.93) 0.24 0.75 (0.43–1.33) 0.32

45? 1.31 0.53 1.01 (0.59–1.71) 0.98

Race/ethnicity

Non-Hispanic white 1.00 – – 1.00 – –

Non-Hispanic black 0.24 (0.12–0.49) \ 0.000 1.39 (0.80–2.42) 0.24

Other 0.49 (0.16–1.48) 0.21 1.20 (0.52–2.76) 0.67

Education

High school or less 1.00 – – 1.00 – –

Some college or more 3.07 (1.57–5.99) 0.001 0.63 (0.42–0.94) 0.02

Employment status

Unemployed 1.00 – – 1.00 – –

Full-time 0.92 (0.44–1.96) 0.84 0.64 (0.39–1.05) 0.08

Part-time & student 0.79 (0.31–1.97) 0.61 0.68 (0.38–1.20) 0.18

Other 0.81 (0.27–2.38) 0.7 0.52 (0.27–1.03) 0.06

Annual household income

$0–9,999 1.00 – – 1.00 – –

$10,000–19,999 0.88 (0.29–2.73) 0.83 1.32 (0.76–2.30) 0.32

$20,000? 2.56 (1.15–5.67) 0.02 1.26 (0.80–2.00) 0.32

Insurance coverage

None 1.00 – – 1.00 – –

Public 0.73 (0.32–1.65) 0.45 0.84 (0.53–1.34) 0.46

Private 1.79 (0.84–3.81) 0.13 0.61 (0.36–1.01) 0.06

Sexual identity

Gay 1.00 – – 1.00 – –

Bisexual 0.55 (0.27–1.13) 0.10 1.47 (0.96–2.23) 0.08

Heterosexual 0.31 (0.04–2.35) 0.25 0.57 (0.22–1.44) 0.23

Study HIV test result 1.30 (0.63–2.67) 0.48 1.59 (1.01–2.51) 0.046

Perceived discrimination against someone with HIV 0.47 (0.25–0.90) 0.02 1.62 (1.08–2.43) 0.02

Willing to take PrEP 1.35 (0.72–2.53) 0.35 – – –

Aware of PrEP – – – 1.35 (0.72–2.53) 0.35

Table 3 Multivariable analysis

on predictors of awareness of

PrEP (N = 399)

Characteristic Awareness of PrEP

Adjusted 95% CI P

Race/ethnicity

Non-Hispanic white – – –

Non-Hispanic black 0.33 (0.15–0.74) 0.01

Other 0.48 (0.14–1.65) 0.24

Perceived discrimination against someone with HIV 0.47 (0.06–0.81) 0.04

1274 AIDS Behav (2017) 21:1268–1277

123



ineligible populations such as partners of patients without

primary care physicians and those inconsistently retained

in care. Further research is needed to fully understand and

target barriers to HIV prevention. This will better inform

economic and social policies that will ensure all at-risk

patients have fair access to medical assistance.

PrEP program planning should be a multi-stakeholder

process, drawing on MSM networks to promote informed

decision making about PrEP and ensure messages are

culturally sensitive with the aim of reducing perceived HIV

stigma and discrimination. Social marketing, community

engagement and policy analysis may increase PrEP

acceptability, reduce stigmatization of use, and expand

therapy [68].

These findings are subject to several limitations. Indi-

viduals included in the sample are those who agreed to take

the BESURE-MSM3 survey and those who chose not to

participate may be systematically different. The results also

may not be generalizable to MSM who do not frequent

recruitment venues, or who live in other US states or cities.

Demographic and HIV risk behavior data were self-re-

ported, which may have introduced some validity concerns

[69]. Recall or social desirability bias may result in mis-

reported stigmatized behaviors and PrEP acceptability may

be overestimated. Due to perceived stigma or concerns

about study eligibility, participants who had been previ-

ously diagnosed with HIV infection may not have accu-

rately reported their status, resulting in their inclusion in

the analysis. This survey measured PrEP willingness by

asking people to respond to hypothetical scenarios, which

may not correlate well with actual intentions. It is impor-

tant to note that participants were asked about their will-

ingness to use PrEP after being provided with only a brief

description of the method that did not include potential side

effects, costs, or efficacy, which may further impact will-

ingness. Furthermore, perceived stigma was measured

using a single question as opposed to a validated instru-

ment, which may limit the ability to compare results in the

future. Data were not weighted to account for variations in

venue attendance or likelihood of recruitment to participate

in the survey.

Despite limitations, this study has important implica-

tions for HIV prevention programs and PrEP initiatives in

Baltimore. Our results suggest disparate access to PrEP

information and a general ambivalence regarding PrEP

usage among Baltimore MSM in 2011. Race/ethnicity and

perceived stigma and discrimination were shown to have a

significant impact on PrEP awareness and acceptability.

Facilitating sustained relationships emphasizing cultural

understanding and trust between MSM and providers may

help introduce and normalize PrEP use in high-risk com-

munities. Further research and policy reform is needed to

better understand and target barriers to PrEP delivery

among Baltimore MSM. PrEP has the potential to reduce

HIV incidence in Baltimore City in the context of high

background prevalence, sub-optimal prior year HIV testing

and sexual risk behaviors [70–72]. Enhancing awareness of

and willingness to use PrEP among those most at risk for

HIV transmission will be crucial for effective coverage.
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