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Abstract

Introduction: Men who have sex with men (MSM) account for two-thirds of new HIV
diagnoses. Pre-exposure prophylaxis (PrEP), a highly efficacious HIV preventive medication, is
underutilized. Identifying correlates of PrEP awareness and attitudes may help increase PrEP use.
Thus, we evaluated (1) PrEP awareness; (2) differences in awareness related to substance use and
sociodemographics; (3) initial PrEP information sources; and (4) possible associations between
information sources and PrEP-related attitudes.

Methods: Young adult (ages 18-30) HIV-negative MSM from Southern U.S. undertook a web
survey including questions about substance use, sexual behaviors, perceived HIV risk, and PrEP.
Participants were recruited using in-person and online approaches between January 2018 - January
2020.

Results: Of 506 participants, 89% were aware of PrEP. Participants with high alcohol
consumption and greater perceived HIV risk had higher odds of PrEP unawareness with a

trend for minority race/ethnicity. PrEP-aware participants reported high overall perceived safety,
confidence in PrEP’s efficacy, and low perceived difficulties with adherence though those with
higher perceived HIV risk and individuals who used tobacco had less favorable attitudes. Most
participants first heard about PrEP from the internet. There were no statistically significant
differences in PrEP-related attitudes across initial information sources.

Discussion: Associations between substance use and racial/ethnic minority status and lack of
PrEP awareness suggest priority subgroups for educational campaigns. Future campaigns may
tailor outreach materials to the respective audience (e.g., Spanish materials for Hispanic people)
and disseminate where individuals who use substances may be more likely to see them (e.g., liquor
and convenience stores).
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32611. Contact: ngebru@ufl.edu. Twitter: @neooology.
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Introduction

National HIV infection rates have decreased in recent years (Centers for Disease Control
and Prevention [CDC], 2020), but remain a serious public health concern. Men who have
sex with men (MSM) account for two-thirds of new HIV cases, with highest incidence
among Black and Latino MSM (CDC, 2020). Young adults are also disproportionately
affected. By the end of 2018, people aged 25-29 years had the highest rate (32.6%) of HIV
infections, immediately followed by those aged 20-24 years (27.9%; CDC, 2020). HIV rates
vary geographically, with the Southern U.S. accounting for 52% of new cases while only
accounting for 37% of the population (CDC, 2020). Thus, HIV prevention strategies for
young MSM in the Southern U.S. are needed.

PrEP is a class of oral medications that is currently available in pill form and is highly
efficacious in preventing HIV (CDC, 2020). When taken daily, PrEP prevents the spread
of HIV among at-risk groups such as MSM, with up to 99% efficacy (Desai et al., 2017
McCormack et al., 2016). However, despite concerted efforts to increase uptake, PrEP
remains underutilized among MSM (Finlayson et al., 2019), with only 10% (Chan et al.,
2020) to 25% (CDC, 2020) of eligible individuals taking the medication.

According to the PrEP care continuum (Nunn et al., 2017; Sullivan et al., 2020), increasing
awareness is essential. In a study among MSM recently diagnosed with HIV, Marcus and
colleagues (2019) reported the most common barrier to PrEP use was lack of awareness.
Similarly, in a qualitative study, Rice and colleagues (2019) reported that lack of awareness
was a considerable barrier to PrEP use among current and potential PrEP candidates in

a Southern U.S. state (Alabama). Some evidence suggests nearly one-third of MSM are
unaware of PrEP (Behler et al., 2018; Strauss et al., 2017). Encouragingly, Finlayson and
colleagues’ (2019) more recent large study (V= 7,873 MSM) reported PrEP awareness
increased from 60% to 90% between 2014 and 2017 among young MSM in 20 urban areas.

Among those who are aware, barriers to PrEP uptake include unfavorable attitudes
(Bauermeister et al., 2013; King et al., 2014), despite evidence that PrEP is safe and
efficacious (CDC, 2020). Empirically supported theories (e.g., Theory of Planned Behavior)
support the importance of attitudes in health-related decision making (Ajzen, 1991; Conner
etal., 2017; McEachan et al. 2016). Indeed, concerns about side-effects (i.e., PrEP safety)
(Bauermeister et al., 2013, Smith et al., 2012); confidence in effectiveness (i.e., PrEP
confidence); and perceived difficulty of adhering to a regimen (i.e., PrEP difficulty) are all
associated with low uptake (Koechlin et al., 2017; Sidebottom et al., 2018; Smith et al.,
2012). Thus, in addition to increasing awareness, education and prevention efforts must also
address misconceptions about PrEP.

Efforts to increase PrEP awareness include mass media and health education campaigns,
and public service announcements (French et al., 2014; Sophus & Mitchell, 2019). These

Subst Use Misuse. Author manuscript; available in PMC 2023 February 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gebru et al.

Page 3

efforts have had varying efficacy and are influenced by characteristics of the message and
messenger, including information source, perceived credibility, and modality of delivery
(Ahn et al., 2019). Thus, as awareness increases, the ways at-risk individuals learn

about PrEP and whether information sources are associated with differences in related
attitudes become important issues. Evidence indicates that initial sources of information may
inordinately influence resulting attitudes, a phenomenon known as the primacy effect (Buda
& Zhang, 2000; Holbert et al., 2007; Murphy et al., 2006). According to the primacy effect,
people pay disproportionate attention to initial information and may view later messages
more critically (Holbert et al., 2007). Therefore, knowledge of relationships between

initial PrEP information sources and associated attitudes may inform future education and
prevention efforts.

Similar to HIV rates, PrEP-related awareness and attitudes vary across sociodemographic
factors (Golub et al., 2017; Strauss et al., 2017), including age, income and race/ethnicity.
White, non-Hispanic MSM are more aware than individuals from other races/ethnicities
(Sullivan et al., 2020). Older MSM have been found to be more aware than younger MSM
(Bauermeister et al., 2013; Sullivan et al., 2020). More education and household income
of $20,000 or more have also been related to PrEP awareness (Bauermeister et al., 2013;
Fallon et al., 2017; Roth et al., 2019). Concerns about PrEP side effects may be especially
pronounced among Black MSM (Thomann et al., 2018). Similarly, individuals of color
endorsed barriers to PrEP as being significantly more important than White individuals
(Golub et al., 2013).

Across the PrEP care continuum, awareness is generally lower among those who use
substances (McFarland et al., 2020; Roth et al., 2019; Sherman et al., 2019; Walters et

al., 2020). However, the relationship between PrEP awareness and specific substance use

is less clear. Some studies report marijuana use (Torres et al., 2019) and increased alcohol
use (Garnett et al., 2018) are associated with low PrEP awareness, whereas other research
reports null results (Sullivan & Eaton, 2020). Physicians report low willingness to discuss
or prescribe PrEP to people who use substances (Edelman et al., 2017; Karris et al., 2014),
which may be associated with low awareness in this population. Notably, substance use is
common among young adults and MSM. Young adults (ages 18-30) have the highest rates
of alcohol use compared to other age groups (Center for Behavioral Health Statistics and
Quality, 2020). Alcohol is also one of the most commonly used substances among MSM
(Allen et al., 2015; Pollock et al., 2012). MSM have higher rates of illicit substance use than
the general population as well (Mackesy-Amiti et al., 2008; Reback et al., 2013; Solomon
et al., 2012). These findings add to the importance of relating substance use/misuse to PrEP
awareness and attitudes.

Sexual behaviors and perceived risk have also been associated with PrEP use and awareness,
with mixed findings. Across studies of young adult MSM, rates of higher-risk behaviors

— including recent engagement in group sex (Kuhns et al., 2017) — were positively and
significantly associated with PrEP use. Strauss and colleagues (2017) found that PrEP aware
participants reported less condomless anal sex than PrEP unaware participants. In addition,
lower perceived HIV risk has been associated with lack of interest in taking PrEP (Liu et al.,
2018). Similarly, in their study assessing the effect of providing objective and subjective risk
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scores on PrEP uptake, Blumenthal and colleagues (2019) reported that low risk perception
was the most common reason for not starting PrEP. Others have similarly found that higher
perceived risk of HIV infection is associated with increased PrEP uptake (Golub et al.,
2019). These results suggest that sexual behaviors and HIV risk perceptions are important
considerations, but equivocal prior findings call for further research.

While awareness has improved, key subgroups (e.g., those who use/misuse substances) may
continue to lag behind. Relatedly, unfavorable attitudes toward PrEP may also be hindering
uptake among these same groups. In addition to substance use and sociodemographic
factors, initial source of information may be a correlate of PrEP-related attitudes. As such,
we examined these factors using data from a recent, web-based survey among MSM in the
Southern U.S.

Methods

Participants

Participants were young adult (ages 18-30), HIV-negative MSM in the Southeastern U.S.
Data were collected between January 2018 — January 2020, to inform a parent intervention
study to address alcohol misuse and HIV prevention including PrEP. Individuals reporting
male assignment at birth; ages 18-30; no lifetime PrEP use; at least 1 instance of sexual
activity of any kind (oral and/or anal) with another man in the previous 3 months; and
self-reported HIV-negative status were eligible. Recruitment was localized to the Southern
U.S. The majority of participants came from Florida, but participants also came from
Alabama, Arkansas, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, South
Carolina, Tennessee, Texas, and Virginia. Participants were compensated with a $25
electronic gift card. The study was approved by the University of Florida’s institutional
review board (IRB201701367; Advancing New Computer-based Health Outreach Regarding
Sexual behavior [ANCHORS] Study: UH2 Project).

Measures

Demographics.—Participants reported their age (i.e., “In what year were you born?”),
race (i.e., “What race do you consider yourself?” [options: American Indian/Alaska Native,
Asian, Native Hawaiian or Other Pacific Islander, Black or African American, White, more
than one race, or Other]), and ethnicity (i.e., “What ethnicity do you consider yourself?”
[options: Hispanic/Latino or Not Hispanic/Latino]). Participants were also asked about their
education level (i.e., “What is the highest grade or year of school you have completed?”
[options: elementary school or below; some high school; high school graduate or GED;
some college or technical/trade school/college or trade school graduate; or graduate or
professional degree]) and relationship status (i.e., “What is your current relationship status?”
[options: married, divorced, widower, separated, never married/single, and not married, but
in a long-term relationship]). Personal (i.e., “During the last 12 months, what was your

total personal income?” and household income (i.e., “During the last 12 months, what was
the total income from all people living in your household”) and were assessed separately
and asked participants to report income from all sources. Participants were asked to “report
income from all jobs before taxes. Include any tips, bonuses, overtime pay and commissions,
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as well as any income from pensions, dividends, interest, Social Security, alimony, child
support, workman’s compensation or any public assistance or welfare payments and any
other money income received by you from any other source. Response options for each
question included $9,999 or less; $10,000 to $19,999; $20,000 - $39,999; $40,000 -
$59,999; $60,000 - $79,999; $80,000 - $99,999. Options for personal income also included
$100,000 or more; whereas options for household income included $100,000 - $149,999;
$150,000 - $199,999; $200,000 or more.

Substance Use.—Past-month alcohol use was assessed using the National Institute on
Alcohol Use and Alcoholism (2003) recommended alcohol use questions, modified to allow
a greater range of response options. Participants reported frequency of any alcohol use
(response options: 0-30 days), heavy drinking (i.e., five or more drinks in a day; options: 0—
30 days), drinks per drinking day (options: 0-25 or more drinks), and maximum number of
drinks within a 24-hour period (options: 0-36 or more drinks). Responses to the frequency
and drinks per drinking day items were used to create a drinks per week variable.

Participants were asked, on average, how many cigarettes they smoked per day in the past
12 months (7 response options ranged from / have not smoked in the past 12 months to
40 cigarettes a day). Using single-item measures, participants were also asked to select
the option that best described their use of marijuana and their use of other drugs besides
marijuana. Response options ranged from no use to daily use.

Alcohol Misuse.—The 10-item Alcohol Use Disorders Identification Test (AUDIT;
Saunders, 1993) assessed frequency and magnitude of alcohol use, and symptoms of DSM-
IV alcohol dependence (alpha for current study =.90). Responses were on Likert-type scales,
with scoring from 0 to 4. Scores from 8-15 suggest hazardous use. Scores of 16 or more
suggest possible alcohol dependence (Babor et al., 2001).

Sexual behaviors.—The 9-item sexual risk subscale of the Risk Assessment Battery
(RAB; Metzger et al., 1993) captures frequency of engagement in these behaviors (e.g.,
exchange of sex for drugs or money and frequency of condom use) over the past 6 months.
There are four response options (e.g., 0 = “Never” to 3 = “Once or more each week™).
Participants were also asked how many men and women they had had sex with in the past 6
months, where sex was defined to include oral, anal, and vaginal sex. Participants were given
the following options: 0 men (women); 1 man (woman); 2 or 3 men (women); and 4 or more
men (women). Scores were summed with higher numbers indicating greater sexual risk. The
original authors reported strong discriminant and predictive validity and test-retest reliability
but weaker internal consistency reliability, confirmed in the present study (alpha for current
study=.41). Participants also reported their frequency of consuming alcohol before or during
oral, anal or vaginal sex during the past month (options: 0 to 50 or more times).

Perceived HIV risk.—The reliable and valid, 8-item Perceived Risk of HIV Scale (PRHS;
Napper et al., 2012) captured individuals’ perceived likelihood of HIV infection, with higher
scores indicating higher perceived risk (alpha for current study=.85).
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PrEP awareness.—Participants reported whether they had heard of PrEP before the
present study.

PrEP information source.—Participants who reported having heard of PrEP before the
survey reported where they first heard about PrEP from a list of sources: news, internet, HIV
support group, public health organization, doctor, spouse/partner, friends/family, and other.
Participants who indicated “other” were asked to specify their information source (Algarin et
al., 2020).

PrEP-related attitudes.—On 5-point Likert-type scales, participants who had heard of
PrEP rated perceived safety (i.e., “In your opinion, how safe do you think PrEP is?”
anchored by “Not safe” and “Safe”), confidence in its efficacy (i.e., “How confident are
you that taking PrEP every day would reduce the transmission of HIV?” anchored by “Not
confident” and “Confident”), and anticipated difficulty with adherence (i.e., “How difficult
do you think it would be to take PrEP every day?” — anchored by “Not difficult” and
“Difficult”).

Participants were recruited online (e.g., Craigslist, Grindr, Facebook, mTurk). In person
recruitment also took place at community events and clinics in and around Gainesville, FL,
where the parent study is based. Prospective participants were directed to a brief, online
pre-screening survey before the main web survey to ensure eligibility. Data presented here
are from the main web-based survey, which was hosted on REDCap (Harris et al., 2009,
2019).

Statistical analyses

Fraudulent responses (e.g., non-existent mailing addresses, repeat attempts at completing
survey from the same IP address) were removed prior to analyses following published fraud
detection procedures (Ballard et al., 2019).

For analytic purposes and parsimony, PrEP information source was grouped into 4
categories: internet, friends/family, news, and public health organizations/doctors. HIV
support groups were grouped together with public health organizations and doctors, whereas
spouse/partners were grouped together with friends/family. Participants’ answers to the
“other” option (1= 16) were added to the most appropriate category.

SPSS software version 27 was used to conduct the analyses. Descriptive statistics were
conducted to characterize the sample. Race and ethnicity were crossed to create a reduced
race/ethnicity variable for analytic purposes: White, non-Hispanic; Black, non-Hispanic;
Hispanic/Latin; and Other. Past 12-month cigarette, marijuana, and non-marijuana drug use
variables were dichotomized (i.e., any vs none). Those not reporting past-month drinking
had zero entered for drinks per drinking day. Continuous variables were transformed to
reduce skewness and kurtosis as needed. Drinking days per week, maximum number of
drinks in 24 hours, AUDIT score, and PRHS score were square-root transformed. Drinks
per drinking day, drinks per week, number of times alcohol was used before or during sex,
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and RAB scores were log transformed. Number of sex partners and condomless sex were
winsorized and log transformed. Heavy drinking days and number of times alcohol was used
before or during sex were winsorized and inverse transformed. When results are reported

for inverse transformed variables, signs were reversed to be in line with raw versions of the
variables.

To account for multiple comparisons and the exploratory nature of these analyses, p

< .01 was used as a threshold for statistical significance. Chi-square, £tests, one-way
ANOVAs and correlation coefficients were used to evaluate bivariate relationships with
PrEP awareness and related attitudes. Variables with statistically significant or trend-level
bivariate relationships (p < .05) were entered into regression models to determine the
strongest correlates of PrEP awareness and related attitudes. For parsimony in the regression
models, race was also converted into a binary variable (i.e., White vs non-White).

Sample descriptives

Among survey participants (AM=673), 506 provided responses about PrEP and made up
the sample for this study. Table 1 provides full demographic characteristics. Mean age
was 24.83 (SD=3.27) years. The sample was 55% White, non-Hispanic and 13% Black,
non-Hispanic, with approximately 24% of the sample indicating Hispanic/Latin ethnicity.
Most were educated, with approximately 85% reporting some college education or above
and about half reporting having graduated from college or trade school. There were no
statistically significant differences between those who did and did not (7=167) answer
(i.e., skipped) PrEP-related questions. Among participants for whom geographic data were
available (n=543), a large majority were from Florida (75%, n= 404). Georgia (7%, n=
36), North Carolina (4%, n = 23), followed by South Carolina (2%, n= 12) and Alabama
(2%, n=12) rounded out the five most represented states. Others included Texas (2%, 7=
11), Tennessee (2%, n = 10), Virginia (1%, n= 6) and Kentucky (1%, n=15).

Regarding use of alcohol in the past month (past 30 days): the sample reported, on

average, 2.11 drinking days per week (SD = 1.89) and 3.78 drinks per drinking day (3.45).
Participants also reported, on average, 3.82 (SD = 6.18) heavy drinking days and 11.09 total
drinks per week (SD=19.21).

Regarding use of marijuana in any form: 33% (/7=165) reported never using marijuana; 18%
(m7=90) reported using marijuana but not in the past 12 months; 18% (/7=90) reported using
marijuana less than once a month over the past 12 months; 11% (/=57) reported using 1-3
times a month over the past 12 months; 7% (/7=34) reported using 1-3 times a week over the
past 12 months; 6% (/7=29) reported using 4—6 times a week over the past 12 months, 6%
(m=32) reported using every day over the past 12 months; 2% (/7=9) had missing data.

Regarding use of any drugs besides marijuana: 60% (/7=305) reported never using illegal
drugs in any form; 13% (/77=68) reported using illegal drugs but not in the past 12 months;
13% (r=63) reported using drugs less than once a month over the past 12 months; 5%
(rm=25) reported using 1-3 times a month over the past 12 months; 3% (/7=16) reported using
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1-3 times a week over the past 12 months; 1% (/7=7) reported using 4-6 times a week over
the past 12 months, 2% (/7=9) reported using every day over the past 12 months; 3% (/7=13)
had missing data.

Marijuana use was more common than cigarette use and much more common than other
drug use. The majority of participants were non-users of each of the three. Given the
relatively small number of participants endorsing use, and given the distribution among the
trend of use, comparisons were made between any use versus no use in the past 12 months.

PreP awareness

A total of 451 (89%) reported having heard about PrEP prior to this study. There were
significant associations between PrEP awareness and race/ethnicity (Table 1). Pairwise
post-hoc comparisons revealed White, non-Hispanic participants were significantly more
likely to be aware than Hispanic participants, X2(1, /=391)=23.04, p< 0.001, and those with
“Other” race/ethnicity, X2(1, /=315)=30.23, p < 0.001. White, non-Hispanic participants
were also more likely than Black, non-Hispanic participants to be aware at a near-significant
level, X2(1, 7=337)=4.17, p=.04. Remaining race/ethnicity pairwise comparisons revealed
no significant associations. There were no statistically significant associations between PrEP
awareness and other demographics (Tables 1 and 2).

Participants who reported past-12-month cigarette use and use of drugs other than marijuana
were significantly less likely to be PrEP aware compared to those who reported no use.
There was a similar relationship with past-12-month marijuana use (Table 1) that did not
reach statistical significance (p=.02).

Similarly, PrEP unaware participants reported significantly higher alcohol use, including
past-month any and heavy drinking days, drinks per drinking day, maximum number of
drinks in a 24-hour period, and overall drinks per week (Table 2). Further, PrEP-unaware
participants had a mean AUDIT score nearly twice the level of PrEP-aware participants.
PrEP-unaware participants also reported significantly higher frequency of alcohol use before
or during sex, though Risk Assessment Battery score did not differ significantly between
those aware and unaware of PrEP. However, perceived risk of HIV was significantly higher
among those not aware of PrEP.

Variables with trend-level (p < .05) or statistically significant bivariate correlations with
PrEP awareness were included in exploratory logistic regressions to statistically predict
lack of PrEP awareness (see Table 3 for correlations among PrEP awareness and all
predictor variables). In examining relations between alcohol use and HIV sexual risk,
previous research has used drinks per week as a global measure of alcohol use (e.g.,
Avrasteh et al., 2008), thus drinks per week was selected as a representative indicator of
overall alcohol exposure. Given high correlations among drinks per week, AUDIT scores,
and frequency of alcohol use before/during sexual activity (/s .65-.82, ps<. 001), to avoid
multicollinearity, three separate regression models were tested, resulting in a similar pattern
of findings: the respective alcohol use variable and greater perceived risk of HIV were the
only significant statistical predictors. There was a non-significant trend in the direction of
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non-white participants having lower odds of PrEP awareness (Table 4; Supplemental Tables
1and 2).

Initial PrEP information sources and relationships to attitudes

The most common source of initial PrEP information was the internet, with a majority

(n =235, 53%) of the sample indicating they first heard of PrEP that way, followed by
friends and family (7= 75, 17%), the news (/7= 68, 15%) and public health organizations/
doctors (7= 66, 15%). There were statistically significant correlations among the three
PrEP-related attitudes, such that perceived PrEP safety was positively correlated with PrEP
confidence. Perceived difficulty with PrEP adherence had small but statistically significant
inverse correlations with perceived safety and confidence in efficacy (Table 5).

Among those who had heard of PrEP, perceived safety (M=4.32 on a 1-5 scale, SD=0.84)
and confidence in efficacy were high (M=4.22, SD=0.91) and perceived difficulties with
adherence were low (M=2.04, SD=1.15). There were no statistically significant differences
in attitudes regarding PrEP safety, A3, 437)=0.38, p=0.77, perceived PrEP efficacy, A3,
437) = 0.24, p=0.87, or perceived PrEP difficulty across the four initial PrEP information
source categories, A3,436)=0.69, p=0.56.

Other correlates of PrEP-related attitudes

Given the statistically significant bivariate relationship between race/ethnicity and PrEP
awareness, analyses were conducted to examine if PrEP-related attitudes varied by
race/ethnicity. There were no statistically significant differences in perceived safety,
H3,429)=1.14, p=0.33, confidence in efficacy, A3,429)=1.58, p=0.19, or perceived
difficulty with adherence, A3,428)=1.15, p=0.33) based on race. Further, there were

no significant differences in PrEP-related attitudes by education level: PrEP safety,
H(2,437)=.15, p=0.86, confidence in efficacy, A2,437)=1.78, p=0.17, and perceived
difficulty with adherence, A2,436)=2.19, p=0.11.

Regarding relationships between substance use and PrEP-related attitudes (Table 5), there
was a small but significant correlation between perceived difficulty adhering to PrEP and
AUDIT score and a trend-level correlation between perceived difficulty and drinks per week
(p=.011). Analyses relating other substance use to PrEP-related attitudes revealed that there
were largely similar PrEP-related attitudes between those who reported using and not using
substances. However, £tests revealed that those who reported past 12-month cigarette use
reported significantly lower confidence in PrEP’s efficacy (M=3.97, SD=1.02) than those
who did not use cigarettes (M=4.33, SD=.82), {432)=-3.76, p< .001). There was a trend in
which participants who reported past 12-month other (non-marijuana) drug use had lower
confidence in efficacy (M=4.03, SD=.98) than those who did not report using other drugs
(M=4.26, SD=.88), {428)=-2.13, p=.03. There were no other significant or trend-level
differences in PrEP-related attitudes based on substance use.

Regarding sexual risk behavior, there were small but significant correlations between Risk
Assessment Battery score and lower perceived safety and lower confidence in efficacy, but
no significant correlation with perceived difficulty adhering to PrEP. There were small but
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significant correlations between perceived risk of HIV and greater perceived difficulty, lower
perceived safety and perceived confidence in PrEP’s efficacy (Table 5).

Significant and trend-level correlates were included in linear regressions to statistically
predict each PrEP-related attitude (Table 6). Perceived difficulty adhering to PrEP was
correlated with both drinks per week and AUDIT score (Table 5), which were tested further
in separate regressions. Perceived risk of HIV was a significant statistical predictor of
perceived difficulty in both regression models while drinks per week and AUDIT score

were trend-level statistical predictors. Neither sexual risk behavior nor perceived risk of HIV
predicted perceived safety. Past-12-month cigarette use was the only significant statistical
predictor of perceived efficacy.

Discussion

Given the continued HIV incidence rate, there have been efforts to increase PrEP awareness
in the past decade (CDC, 2020) using varied approaches (Sophus & Mitchell, 2019). It is
essential to learn more about characteristics of those who are aware versus unaware of PrEP,
along with correlates of more and less favorable attitudes toward PrEP, particularly among
young adult MSM: a subgroup at particular risk of HIV (CDC, 2020) and in the South: the
region of the U.S. most heavily affected by HIV (CDC, 2020).

Among this sample of young adult MSM in the Southern U.S., PrEP awareness was 89%,
which is higher than in earlier studies (Strauss et al., 2017), but comparable to more recent
research (around 90%; Finlayson et al., 2019). The trend is promising, yet several significant
differences between those who were aware and unaware in this study are concerning. Young
adult MSM of Hispanic and “other” race/ethnicity; those who drink alcohol heavily; engage
in frequent sexual risk behavior (i.e., alcohol use before or during sexual activity); with
higher perceived risk of HIV were less likely to be aware of PrEP. A finding where White
participants were more likely than Black participants to be aware of PrEP was at trend

level. These findings are in line with prior studies indicating that non-Hispanic Whites were
more likely than members of underrepresented racial/ethnic groups to have heard of PrEP
(Raifman et al., 2019; Sullivan et al., 2020). These disparities in PrEP awareness parallel
broader racial/ethnic health disparities, including across the HIV care continuum (CDC,
2020). Research also indicates that Black and Hispanic MSM are less likely to discuss PrEP
with a health care provider and less likely to take PrEP, compared to White MSM (Kanny et
al., 2019). Unequal access to PrEP is due to several individual and systemic factors (Kanny
et al., 2019). To address racial/ethnic health disparities, future efforts must acknowledge
and address systemic factors, including racism and the scientific community’s history of
unfair treatment of Black people that continues to drive mistrust of HIV preventive efforts,
including PrEP (Ball et al., 2013; Hoyt et al., 2012; Kalichman et al., 2016).

Race/ethnicity related to PrEP unawareness at a bivariate but not a multivariable level in
the regression models with a similar pattern of results for cigarette and non-marijuana
drug use. However, alcohol use strongly related to PrEP unawareness in bivariate analyses
and regression models. Notably, PrEP unaware individuals had an AUDIT score almost
double that of aware individuals. These findings align with the larger literature noting
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inordinately high substance use/misuse in young adult MSM (Allen et al., 2015). Further,
given substantial evidence demonstrating the role of alcohol and other substance use in
HIV incidence (CDC, 2020), the present findings support the need to concurrently target
substance misuse in HIV prevention efforts.

In the present sample, only 15% heard about PrEP initially from public health organizations
or their doctors. Physicians have reported low willingness to prescribe PrEP to those

who use/misuse substances (Edelman et al., 2017). Barriers to PrEP access are present
across structural (including stigma; Calabrese et al., 2019) and individual levels (including
concerns that individuals who use substances will have low adherence; Adams & Balderson,
2016). Our results indicate that MSM who use substances tend to have positive attitudes
toward PrEP. Thus, more work could be done to encourage physicians and health care
providers to engage MSM who use substances in conversations regarding HIV and PrEP.
Health care providers may have greater confidence in holding these conversations if they
avail themselves of training resources (e.g., webinars provided by the Southeast AIDS
Education and Training Center [SE AETC]).

In addition to racial/ethnic differences and relationships to alcohol and other substance use/
misuse, the current findings linked sexual risk behavior to PrEP awareness. PrEP unaware
participants reported consuming alcohol before or during sex about 2.5 times more often
than PrEP aware participants. In parallel, PrEP unaware participants reported significantly
higher perceived risk of HIV than PrEP aware participants. These results are in line with
other research reporting lower sexual risk behaviors among PrEP aware individuals (Strauss
etal., 2017).

In addition to extending the reach of information about PrEP, the effect of this information
on related attitudes is critical. Overall, participants reported high perceived safety,
confidence in efficacy and low perceived difficulty with adherence, suggesting optimism
that young adult MSM may take and remain on PrEP if given access, based on theory and
empirical evidence (Ajzen, 1991; Conner et al., 2017; McEachan et al. 2016). However,
PrEP uptake remains low (Finalyson et al., 2019) and is affected by several factors
(Bauermeister et al., 2013; CDC, 2020; Liu et al., 2018), thus future work could examine
other potential barriers to uptake (e.g., perceptions of PrEP’s effect on sexual behaviors) in
relation to information sources.

Prior research suggests characteristics of educational approaches, including information
source, may be associated with PrEP-related attitudes (Ahn et al., 2019). To our knowledge,
this is the first study to examine the association between /nitial PrEP information sources
and PrEP-related attitudes. Results revealed a lack of statistically significant differences in
PrEP-related attitudes across information sources. Thus, public health efforts may utilize
varied dissemination tools with confidence that each can elicit favorable attitudes. Though
varied approaches may have utility, it is critical to reach potential PrEP candidates where
they are. Over half of PrEP-aware participants in this study first heard about PrEP via the
internet. These results are comparable to prior findings (Garcia & Harris, 2017). The internet
is a cost-effective, accessible platform to disseminate PrEP-related information. Social
media- and other internet-based dissemination enables users to access PrEP information
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while maintaining anonymity, which may be particularly important to MSM given potential
stigma (Hannaford et al., 2018).

Fortunately, there were also no significant differences in PrEP-related attitudes based on
race/ethnicity and education levels. Though attitudes were favorable overall, it is concerning
that perceived HIV risk and cigarette use were associated with less favorable attitudes. These
findings support prior results linking substance use to barriers to PrEP uptake and adherence
(Oldenburg et al., 2016). Tailored educational strategies may be needed for users of different
substances to yield more favorable attitudes towards PrEP.

The current study had several strengths including a large, relatively diverse sample.

Data were collected from Southern U.S., the region most heavily affected by HIV, and

from young MSM, who are at disproportionate HIV risk (CDC, 2020). Examination of
PrEP awareness and attitudes is needed in this at-risk population. Further, our study
included established measures, measured alcohol use in several ways and related alcohol,
marijuana, and other substance use to PrEP awareness and attitudes. This represents a novel
contribution to the literature on substance use, PrEP awareness and related attitudes which
has focused mainly on people who use injection drugs (Allen et al., 2020; Bazzi et al., 2018;
Jo et al., 2020; McFarland et al., 2020; Roth et al., 2019; Schneider et al., 2020; Sherman et
al., 2019; Walters et al., 2020; see Mistler et al., 2020; Shoptaw et al., 2013 for a review).

The study also had limitations. First, this was a web-based study, thus there is a possibility
that resulting data may have been affected by fraud (e.g., individuals completing the survey
multiple times). However, a fraud detection protocol that has been previously used with
MSM in web-based studies (Ballard et al., 2019) was implemented. Further, research has
demonstrated that web-based research, including via mTurk, yields valid data (Strickland &
Stoops, 2018), including among MSM and for sexual behavior data (Beymer et al., 2018;
Herrmann et al., 2015), increasing confidence in the integrity of our data. Second, although
the internet was listed as the source of PrEP information by many, we did not disaggregate
between specific sources (e.g., social media mobile applications). Third, although we were
interested in where participants first heard about PrEP that does not imply that they acquired
all information and knowledge from that source. However, considerable research suggests
that initial sources of information influence resulting attitudes disproportionately (Holbert
et al. 2007). In addition, given the relative recency of PrEP awareness campaigns, most
participants likely learned of PrEP within recent years, further increasing the continued
impact of initial knowledge sources. Though other favorable psychometric data have been
reported for the Risk Assessment Battery (Metzger et al., 1993) and it has the advantage

of assessing multiple risk behaviors (e.g., number of partners, condom use/non-use), its
internal consistency reliability was not high. Data were collected over a period of two years,
thus PrEP awareness and attitudes may have changed during the data collection period,
which we could not capture in this cross-sectional survey. Another limitation is that use of
other drugs besides alcohol, tobacco, and marijuana was assessed blanketly using a single
item. Future research will assess associations between study variables and use of specific
substances (e.g., stimulants). Lastly, the present study used a combination of recruitment
methods (online and local) to reach the sample size goal, thus the sample may not be fully
representative of the young adult MSM population in the Southern U.S. However, use of
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online recruitment, including online dating applications (e.g., Grindr) along with offline
approaches, has been shown to be an effective way to recruit a diverse sample from this
population (lott et al., 2018). This study focused on the Southern U.S. because it is the
region most heavily affected by HIV. However, there may also be differences across States
within the South. Hence, future studies can use representative samples from each State to
compare outcomes and to determine the generalizability of findings to other locations.

To summarize, PrEP is highly efficacious but underutilized, including by young adult
MSM, especially those from underrepresented racial/ethnic groups. Though awareness is
increasing, the current findings are concerning in that those who were unaware in the current
study represented several at-risk subgroups: Hispanic and those from “other” racial/ethnic
groups; individuals who use alcohol and other substances; those engaging in frequent sexual
risk behaviors; and with high perceived HIV risk. Future research should explore ways to
address these barriers, including by tailoring education/outreach materials to the respective
audience (e.g., materials for Hispanic people could be presented in Spanish with references
to Spanish culture). Future campaigns could also be disseminated where individuals who
use alcohol or other substances may be more likely to see and engage with them (e.g.,

at liquor and convenience stores). PrEP-related attitudes were favorable overall, but those

at high perceived HIV risk and cigarette smokers had somewhat less favorable attitudes.
Thus, targeted outreach and educational efforts are needed for these subgroups of young
adult MSM. Though the internet was the most common PrEP information source, attitudes
did not differ significantly based on information source. Thus, optimistically, public health
organizations have myriad options for reaching potential PrEP candidates. Future research
should examine if PrEP attitudes vary for forthcoming HIV prevention tools (e.g., injectable
PrEP), the utility of such novel efforts in helping address the disparities in PrEP awareness,
and in turn, uptake and adherence.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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PrEP perceptions by PrEP information source
Note: Dr: Doctor. PHO: Public health organization.
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