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Abstract

Fewer than 60,000 males—inclusive of all sexual identities—were prescribed HIV pre-exposure prophylaxis
(PrEP) by mid-2017 in the United States. Efforts to increase PrEP uptake among gay, bisexual, and other men
who have sex with men (GBM), in particular, are ongoing in research and practice settings, but few tools exist
to support interventions. We aimed to develop and validate tools to support motivational interviewing inter-
ventions for PrEP. In 2017, a national sample of HIV-negative GBM of relatively high socioeconomic status
(n=786) was asked about sexual behaviors that encompass Centers for Disease Control and Prevention
guidelines for PrEP use, a 35-item decisional-balance scale (i.e., PrEP-DB) assessing benefits and consequences
of PrEP use, and questions assessing location on the motivational PrEP cascade and derivative—the PrEP
contemplation ladder. Principal axis factoring with oblique promax rotation was used for PrEP-DB construct
identification and item reduction. The final 20-item PrEP-DB performed well; eigenvalues indicating a 4-factor
solution provided an adequate fit to the data. Factors included the following: health benefits («=0.91), health
consequences (o= 0.82), social benefits («=0.72), and social consequences (x=0.86). Ladder scores increased
across the cascade (p=0.89, p<0.001), and health benefits (f=0.50, p<0.001) and health consequences
(p=-0.37, p<0.001) were more strongly associated with ladder location than social benefits (=0.05, p>0.05)
and social consequences (f=-0.05, p>0.05) in the fully adjusted regression model. The PrEP-DB demon-
strated good reliability and predictive validity, and the ladder had strong construct validity with the motivational
PrEP cascade. PrEP uptake and persistence interventions and additional empirical work could benefit from the
utility of these measures.
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Introduction

AY, BISEXUAL, AND other men who have sex with men
(GBM) continue to be disproportionately affected by
the HIV epidemic in the United States (US)." Younger GBM
(<29 years old) and GBM of color—particularly Black/Af-
rican American and Hispanic/Latino GBM—had the highest
rates of HIV incidence in 2016'; these disparities persist

despite biomedical advances in HIV treatment as prevention®
and pre-exposure prophylaxis (PrEP).*>"® Approved by the US
Food and Drug Administration (USFDA),9 PrEP offers a
promising opportunity for primary HIV prevention among
GBM. Demonstration projects have shown that PrEP provi-
des a high level of prevention against HIV seroconversion in
real-world setting.gs,lo_]4 and the Centers for Disease Control
and Prevention (CDC) recommends PrEP for HIV-negative
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GBM who have a sexual partner living with HIV or are in a
nonmonogamous relationship with an HIV-negative male
partner and report any condomless anal sex or bacterial
sexually transmitted infection (STI) in the past 6 months.'>'

PrEP uptake remains modest among GBM in the United
States. After release of iPrEx study results in 2010 and
USFDA approval in 2012,>° PrEP uptake steadily increased
overall from 2013 to 2015."7 In 2015, PrEP uptake among
those identified as candidates for PrEP was estimated to be
9.1% in a nationwide sample of HIV-negative GBM targeted
based on age, race/ethnicity, and geography of same-sex
households in the United States.'® Among young (i.e., 16-29
years old) GBM, PrEP uptake was reported as low as 4.2% in
Atlanta and as high as 12.2% in Chicago and Houston in
sampling periods between 2014 and 2016,""*° although
PrEP was only approved for use by those younger than 18
years in May, 2018.%! Overall, fewer than 60,000 males were
prescribed PrEP during the second quarter of 2017, defined
by PrEP prescription for 1 day or greater during the 3-month
period,?* although data on the sexual behavior and sexual
identity of these men are unknown; thus, this number likely
includes some who are not GBM. Despite a conservative
estimate of 492,000 GBM meeting CDC criteria for PrEP
use,” the number of GBM eligible for PrEP could be greater
than 60%'® of the nearly 4.3-5.4 million GBM in the United
States.?* Interventions to support PrEP uptake among GBM
at risk for HIV are warranted to further reduce HIV inci-
dence in the United States. In addition, PrEP adherence
support is important because of the mixed adherence find-
ings in clinical trials*® and the association between adher-
ence and PrEP efﬁcacy,lo but early evidence from this
study’s sample and another suggests that GBM are main-
taining adequate adherence to support HIV prevention'® or
appropriately adjusting their next-day dosing or subsequent
behavior.

One mechanism to increase PrEP uptake among GBM is
through motivational interviewing. Motivational interview-
ing is an evidence-based strategy for enhancing internal
motivation to engage in behavior change,?® which has been
used successfully to increase many HIV prevention behaviors
(e.g., increased condom use),”’® by tailoring interventions
to individuals’ current readiness to adopt the behavior.*”*® A
decisional balance is a technique associated with motiva-
tional interviewing that is used to weigh the pros and cons of
behavioral change, which can provide an empirical assess-
ment of cognitive and motivational aspects of decision
makin;.39 The information-motivation-behavioral skills
model®® posits the importance of motivation on behavioral
skills and health behavior, which has been validated in prior
HIV prevention research.*'™* As such, a decisional balance
of the pros and cons of PrEP use can be used to measure
motivation within this theoretical framework. However, prior
research has not identified specific domains of motivational
perceptions of PrEP use, which could further inform inter-
vention development, better target specific at-risk groups by
assessing differences by demographic characteristics, and
measure intermediate outcomes to intervention effects.

The motivational PrEP cascade was developed based off
the transtheoretical model* to stage individuals into five
distinct steps toward PrEP uptake and maintenance of daily
dosing and regular testing for HIV and other STIs (i.e., per-
sistence).'® These five stages of the PrEP cascade include the
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following: (1) PrEP precontemplation, (2) PrEP contempla-
tion, (3) PrEParation, (4) PrEP action and initiation, and (5)
PrEP maintenance. Each stage has two components with
sometimes multiple items of assessment, creating a lengthy
questionnaire, limiting utility in clinical practice settings and
within brief survey research. As such, shortened measures are
needed to assess patients’ stage of change toward PrEP up-
take and persistence. A brief assessment tool could be used to
guide staging patients within the cascade for PrEP inter-
ventions more efficiently, while also reducing participant
burden in survey research.

In this article, we evaluated two brief intervention and
assessment tools using data collected in mid-2017 from
participants in the One Thousand Strong cohort study. We
aimed to develop and validate a PrEP decisional balance (i.e.,
PrEP-DB) and a brief PrEP cascade measure (i.e., the PrEP
contemplation ladder) to support interventions using the
motivational PrEP cascade, which was initially conceptual-
ized by members of the authorship team with data from an
earlier time point of this cohort study.'® We hypothesized
correspondence between the brief PrEP contemplation ladder
and the longer motivational PrEP cascade questionnaire, and
we hypothesized PrEP-DB scores to increase and decrease
across the PrEP cascade and ladder for constructs aligned
with pros and cons of PrEP, respectively.

Methods

We used data from participants enrolled in the One
Thousand Strong study, a national cohort of HIV-negative
(confirmed with testing at baseline) GBM in the United
States.*®*” Briefly, 1071 HIV-negative GBM were recruited
to reflect census data on same-sex households in the United
States based on age, race/ethnicity, and US geography in
2014 using a marketing firm (i.e., Community Marketing and
Insights), which has a panel of over 22,000 GBM throughout
the United States. Using the same aforementioned recruit-
ment strategy, we enrolled another 133 non-White GBM
(of n=222, who were screened eligible) between November
2016 and February 2017. Expansion of the cohort at the 24-
month assessment wave (baseline for new enrollees) was
done to increase the diversity of non-White participants, gi-
ven their disproportionate burden of the HIV epidemic in the
United States.! Enrollment procedures for new GBM in the
sample included eligibility screening, providing informed
consent, completing the computer-assisted survey interview,
and participating in the at-home HIV and STI testing pro-
cedures [i.e., OraQuick In-Home HIV Test (with results
submitted by a photo of the test paddle) and self-sampling of
urine and rectal swab for mailing to a laboratory for analysis]
with a confirmed rapid HIV-negative result (n=133); these
procedures were the same for the original cohort. Participants
were sent an optional survey in 2017, which included mea-
sures relevant to this analysis. All study procedures were
approved by the Institutional Review Board of the City
University of New York.

Of the 1204 GBM enrolled in the cohort, 825 completed
the optional survey between April 2017 and July 2017. An
additional 38 men were excluded from analyses because of a
technological error that resulted in partial survey completion,
and another participant was excluded because he self-
reported testing HIV positive in the interim since the last
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assessment wave. This resulted in a final analytic sample of
786 HIV-negative GBM.

Measures

Demographics. We asked participants to report their age,
race/ethnicity, educational attainment, employment status,
and income.

PrEP-DB scale. Thirty-five items for the PrEP-DB were
identified based on previously reported barriers and facilita-
tors in extant literature.*®°> Men were asked to respond to 17
barriers and 18 facilitators to PrEP use with the following
statement: ‘“How important is each statement to you when
making decisions to use or not use PrEP?”’ The order of item
presentation was randomized for each participant with five-
point response categories ranging from not at all important to
extremely important. An example item of the scale is,
“Taking PrEP would make me feel more in control of my
sexual health.”

Motivational PrEP cascade. The motivational PrEP cas-
cade is a staging process with five main stages based on the
transtheoretical model;* coding of the motivational PrEP
cascade developed by our research team with data from an
earlier survey follow-up is described elsewhere.'® Briefly,
individuals were coded as meeting objective identification as
a candidate for PrEP if they were HIV negative, sexually
active with men, and met modified (i.e., 3-month sexual be-
havior recall compared to 6-month recall) CDC guide-
lines'>'% as candidates for PrEP. Men were coded as being in
PrEP pre-contemplation if they were objectively identified,
but unwilling to take PrEP, or did not perceive themselves to
be a good candidate for PrEP. PrEP contemplation was as-
sessed by willingness to take PrEP and self-identification as a
candidate for PrEP. In a change from the original question of
the motivational PrEP cascade (i.e., “‘Suppose that PrEP is at
least 90% effective in preventing HIV when taken daily, how
likely would you be to take PrEP if it were available for
free?”’), PrEP willingness was assessed by the following
question: ““How likely would you be to take PrEP if it were
available for free?”’ Response categories ranged from [/
would definitely take it to I would definitely not take it, and
men who responded that they would probably or definitely
take PrEP were coded as willing.'®°~®" Men were coded as
being in PrEParation if they reported having a potential PrEP
provider and were intending to take PrEP. Men were coded as
in the PrEP action and initiation stage if they reported having
ever spoken to a medical provider about PrEP in the past 6
months and are currently prescribed PrEP. Finally, men were
considered to be in PrEP maintenance and adherence if they
were adequately adherent to their daily PrEP dosing schedule
and consistent with PrEP maintenance activities, returning
for quarterly HIV/STI testing. To assess adequate PrEP ad-
herence consistent with the current state of science regardin%
sustained HIV protection even with several missed doses,6
men were asked the following question with a yes or no
response: ‘‘In the last month (30 days), has there been a time
when you did not take your PrEP for 4 or more days in a
row?”
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PrEP contemplation ladder. Based on the burdensome
questionnaire and extensive data analysis syntax required for
coding the motivational PrEP cascade, we sought to develop
a brief assessment tool to improve utility in a clinical practice
setting and reduce participant burden in study questionnaires.
Men were provided the following statement: ‘“‘Each state-
ment below represents where people are in terms of their
thinking about using PrEP to prevent HIV. Lower numbers
indicate that you do not use PrEP to prevent HIV and are not
really thinking of ever starting to use PrEP. Higher numbers
indicate that you are using PrEP daily and returning for
provider checkups and HIV/STI testing every 3 months, as
recommended. Please check the number that best corre-
sponds to your thinking about PrEP today.”” Ten responses
were presented ranging 1 (I will never need PrEP and have no
interest in ever starting it) to 10 (I have been taking PrEP
every day and am committed to HIV/STI testing and provider
checkups every 3 months, as recommended).

Data analysis

Principal axis factoring with oblique promax rotation was
used to identify dimensionality of the 35-item PrEP-DB.
Construct item reduction was then conducted by removing
items with a predetermined factor loading below 0.60.
Spearman’s rho was used to assess the nonparametric cor-
relation of PrEP-DB construct scores across cascade stages,
and we also reported one-way analysis of variance findings
for comparison. Spearman’s rho was similarly used to com-
pare the PrEP cascade based on the full battery with the 10
steps of the PrEP ladder. We then tested for differences in
PrEP-DB factors by race/ethnicity using analysis of variance
with conservative, Scheffe-adjusted post hoc comparisons
and significance threshold of «=0.05. Finally, we examined
associations of PrEP-DB constructs together on the PrEP
cascade and ladder separately using fully adjusted multi-
variable linear regression.

Results
Participants and stage of motivational PrEP cascade

Of the 786 HIV-negative GBM who completed the op-
tional survey in mid-2017, most were white (65.4%) and had
a bachelor’s degree or higher education (62.1%; Table 1).
Most (68.2%) were employed full time, roughly half (51.3%)
made $50,000 or more in annual income, and the average age
was 43.4 years (range, 20-82 years). The majority (69.3%) of
men in the sample were objectively identified as candidates
for PrEP using modified CDC guidelines; however, only two-
thirds (64.6%) of men objectively identified considered
themselves as candidates for PrEP, representing a notable
drop-off early in the motivational PrEP cascade. Of the 545
men eligible for PrEP, 41.5% (n=226) were in PrEP pre-
contemplation, 21.1% (n=115) in PrEP contemplation,
11.0% (n=60) in PrEParation, 6.4% (n=35) in PrEP action
and initiation, and 20.0% (n=109) in PrEP maintenance and
adherence. Of those who had a potential PrEP provider and
intending to take PrEP (i.e., all men who met PrEParation or
a higher stage), 70.6% (n=144) had spoken to a medical
provider and were currently prescribed PrEP, representing
18.3% of the overall sample, and 26.4% of men objectively
identified as candidates for PrEP. Among the men currently



70

TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF GAY
AND BISEXUAL MEN (N=786)

Categorical variables n %
Race/ethnicity
Black 80 10.2
Latino 121 15.4
White 514 65.4
Other/multi-racial 71 9.0
Education
Less than Bachelor’s degree 298 37.9
Bachelor’s degree or higher 488 62.1
Employment
Unemployed 137 17.4
Part-time employment 113 14.4
Full-time employment 536 68.2
Income
Less than $50k per year 383 48.7
$50k or more per year 403 51.3
Continuous variables M SD
Age (range, 20-82) 434 13.6

prescribed PrEP (i.e., all men in PrEP action and initiation
and PrEP maintenance and adherence; n=144), 75.7%
(n=109) of the men were considered to be in PrEP mainte-
nance and adherence. Adherence to once-daily PrEP was
high among users; 93.1% (n=134) had indications of ade-
quate adherence by not missing 4 days of PrEP dosing in a
row within the past 30 days. Nonetheless, 21.1% (n=29) of
men currently prescribed PrEP were not returning for quar-
terly HIV/STI testing appointments as recommended.

Factor structure and reliability of the PrEP-DB

We identified a four-factor structure using the scree plot
and factor eigenvalues. Eigenvalues were 10.28, 4.75, 2.19,
1.47, 1.06, and 1.01 for factors 1-6, respectively. The PrEP-
DB scale was reduced to 20 items after removal of items with
a predetermined factor loading below 0.60. The factor load-
ings of the PrEP-DB scale items are presented in Table 2. All
subscales had acceptable reliability measured by Cronbach’s
alpha with no cross-loading between final factors present.
The four subscales of the PrEP-DB were as follows: (1)
health benefits (x=0.91), (2) health consequences (x=0.82),
(3) social benefits («=0.72), and (4) social consequences
(2=0.86).

Predictive validity of the PrEP-DB

The PrEP-DB performed well in this sample (Table 3).
Men at higher stages of the PrEP cascade had increasing
scores (p=0.49, p<0.001) on the health benefit subscale;
men currently taking PrEP had the highest perceptions of the
health benefits associated with PrEP use. Similarly, scores on
the social benefit subscale generally increased (p=0.23,
p <0.001) across stages of the cascade. On the contrary and as
expected, men at earlier locations of the motivational PrEP
cascade reported greater concerns about the health and social
consequences associated with PrEP use. Concerns about
health consequences were highest among men in pre-
contemplation and lowest among those in maintenance and
adherence with decreasing scores (p=—0.27, p<0.001) re-
ported at each stage of the cascade. Concerns about social
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consequences were also highest among men in precon-
templation and lowest among those in maintenance and ad-
herence. While the correlation of social consequences across
the cascade was significant (p=—0.13, p <0.01), men in PrEP
action and initiation had higher scores on the social conse-
quences subscale of the PrEP-DB compared to those in
contemplation and preparation; however, these differences
were small. Health benefits had the highest correlation with
the motivational PrEP cascade, followed by health conse-
quences, social benefits, and social consequences. Illustrated
in Fig. 1 is a visual representation of PrEP-DB construct
scores across the five stages of the motivational PrEP cas-
cade, which shows the expected pattern of progressive in-
creases in perceived benefits and decreases in perceived
consequences as the stage of change increases. PrEP-DB
factor scores differed by race/ethnicity for health benefits and
consequences, but no differences by race/ethnicity were ob-
served for social benefits and consequences (Table 4). Spe-
cifically, individuals who did not identify as white reported
higher average response scores on health benefits and con-
sequences compared to white GBM. Black and Latino GBM
had higher response means for health benefits compared to
white GBM individually, but were not significantly different
from each other. For health consequences, Latino and other/
multi-racial GBM had higher response means compared to
white GBM individually, but non-white GBM did not differ
between race/ethnicity categories.

Construct validity of the PrEP contemplation ladder

The PrEP contemplation ladder—a single-item question
(Table 5)—also performed well in comparison to the moti-
vational PrEP cascade questionnaire. PrEP ladder scores in-
creased across the PrEP cascade (p=0.89, p<0.001), and the
multi-variable findings were congruent between the PrEP
cascade and ladder discussed next.

Due to similarity in findings of the fully adjusted multi-
variable regression models of the motivational PrEP cascade
and PrEP contemplation ladder (Table 6), we discuss find-
ings, in this study, of the contemplation ladder only. Younger
men were higher on the PrEP ladder as ladder scores de-
creased across age (f=-0.22, p<0.001). Black men were
significantly lower on the PrEP ladder compared to white
men (f=-0.09, p<0.01), but no other race/ethnicity differ-
ences were observed compared to white men. Men with more
than $50,000 annual income were also higher on the PrEP
ladder compared to those with less income (f=0.57,
p<0.05); no significant differences were found based on
educational attainment or employment status.

Regarding the PrEP-DB constructs, health benefits were
the strongest correlate with PrEP ladder location in the fully
adjusted model. Higher perceived importance of the health
benefits of PrEP was associated with being higher on the
PrEP ladder (f=0.50, p<0.001). Health consequences were
the next strongest correlate with score on the PrEP ladder,
with greater concerns about the health consequences of PrEP
associated with a lower selected position on the PrEP lad-
der (f=—0.37, p<0.001). The effects of social benefits and
consequences diminished compared to the bivariate findings
after accounting for health benefits and consequences in the
multi-variable model. Social benefits and consequences were
not significantly associated with location on the PrEP ladder.



TABLE 2. FACTOR LOADINGS OF BARRIERS AND FACILITATORS TO USING PRE-EXPOSURE PROPHYLAXIS
AMONG GAY AND BISEXUAL MEN (N=786)

Factor loadings®

Health  Social Health Social
benefits  benefits consequences consequences

Scale items retained™®

Taking PrEP would make me feel more in control of my sexual 0.83 — — —
health

Taking PrEP would be a reason to get tested for HIV and other 0.67 — — —
sexually transmitted infections more often

Taking PrEP would be an extra layer of protection against HIV 0.77 — — —

Taking PrEP seems like the responsible thing to do 0.87 — — —

Taking PrEP seems like the “‘normal” thing for an HIV-negative 0.64 — — —
guy to do

Taking PrEP would help me protect my sexual partners from HIV. ~ 0.74 — — —

Taking PrEP makes testing for STIs part of routine health care 0.63 — — —
(as opposed to only getting screened when something is wrong)

Taking PrEP would help me discuss my sexual health with my 0.61 — — —
medical provider

Taking PrEP would make me feel like I am doing my part to 0.83 — — —
control the HIV epidemic

Taking PrEP would mean I have more freedom to decide when to — 0.69 — —
use and not use condoms

Taking PrEP would help me feel less inhibited and *‘let go” — 0.70 — —

Taking PrEP means I no longer have to worry about asking my — 0.62 — —
partner’s HIV status

I may experience some side effects from PrEP — — 0.77 —

I may experience long-term health consequences from PrEP — — 0.83 —

I may develop resistance to certain HIV medications if I were to — — 0.68 —
become HIV+ while taking PrEP

PrEP might not provide complete protection against HIV — — 0.69 —

People may think I'm HIV+ if they see that 'm taking HIV — — — 0.84
medications as PrEP

People may stereotype me if they know I’'m on PrEP — — — 0.82

Doctors may think I'm HIV+ if I tell them I'm taking PrEP — — — 0.86

I don’t want my medical record to show that I’ve been on PrEP — — — 0.61

Scale items removed®®
Taking PrEP would help me to worry less about HIV — — — —
Taking PrEP would make me feel more sexually confident — — — —
I would enjoy sex more if [ were on PrEP — — — —
Taking PrEP would make me less worried about having sex with — — — —
men who are HIV+
Telling guys I'm on PrEP would mean not having to discuss HIV — — — —
any further
Taking PrEP would make me feel like part of a community — — — —
I would have to go to the doctor every 3 months to take PrEP — — — —
I may have to discuss my sex life with a doctor to get PrEP — — — —
I would have to remember to take a pill every day if I'm on PrEP — — — —
I’d still have to use condoms if I took PrEP — — — —
PrEP doesn’t prevent other sexually transmitted infections — — — —
I don’t know how to get the costs of PrEP covered — — — —
PrEP would feel like too much of a commitment — — — —
I’'m worried I might stop using condoms if I were on PrEP — — — —
I don’t think my behavior is risky enough to need PrEP — — — —

Percentage of total variance 29.36% 4.21% 13.58% 6.26%

“Pattern matrix loadings using principal axis factoring.

PResponse categories: “not at all important” to “‘extremely important”.

“Scale items with factor loadings less than 0.600 are not reported for interpretation ease.
PrEP, pre-exposure prophylaxis.
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TABLE 3. STAGE OF MOTIVATIONAL PREP CASCADE AND DECISIONAL BALANCE CONSTRUCT SCORES AMONG GAY AND BISEXUAL MEN OBJECTIVELY
%

0.91 (1.08)
0.70 (0.93)
0.80 (0.90)
0.76 (1.01)
0.47 (0.71)

2.49 (1.06)
2.23 (1.02)
2.19 (1.06)
1.83 (1.10)

1.74 (0.94)

1.70 (1.07)
1.69 (1.02)

1.72 (0.98)
2.40 (0.87)
2.67 (0.73)
2.72 (0.95)
2.92 (0.65)

6.4

41.5
21.1
11.0
20.0

226
115
60
35
109

Stage 1: PrEP precontemplation
Stage 2: PrEP contemplation
Stage 3: PrEParation

Stage 4: PrEP action and initiation

4.11%*

0.13%%

F(4, 540)

10.90%**

F(4, 540)

7.61%%*

0.2?;**

F(4, 540)

44,035+

0,497+

F(4, 540)

##kp <0.001.
PrEP, pre-exposure prophylaxis.

*p<0.05.
5 <0.01.

Stage 5: PrEP maintenance and adherence

One-way analysis of variance
Spearman’s rho correlation
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Discussion

By mid-2017, 26.4% of GBM objectively identified as
candidates for PrEP were prescribed once-daily PrEP in our
US nationwide sample, with three-quarters of those main-
taining adequate adherence and regular HIV/STI testing. This
is an increase from 9.1% PrEP uptake among GBM objec-
tively identified as candidates for PrEP in 2015,18 and this
finding highlights the increase in PrEP uptake nationwide
among GBM in the United States reported by others.*?
Nonetheless, fewer than 60% of men objectively identified as
a candidate for PrEP were willing and self-identified as a
PrEP candidate, supporting prior research that indicated
large discrepancies between objective and subjective HIV
risk.®®~"! Subsequent drop-offs also occurred through the rest
of the motivational PrEP cascade. Interventions that facilitate
movement across the cascade and up the ladder toward PrEP
uptake are needed. In particular, interventions that increase
knowledge of one’s candidacy for PrEP are warranted, which
could be supported by existing online tools to support ob-
jective candidacy such as the ‘“‘check your PrEP score”
feature offered on https://prephere.org and supported by
empirical data.”> The promotion of other online tools to
identify potential PrEP care providers—such as the geo-
targeted ““PrEP locator’” (https://preplocator.org/)’*—could
also be used to reduce drop-offs from PrEP contemplation to
PrEParation. However, these online tools are limited with-
out additional behavioral intervention support to increase
willingness and intentions to initiate PrEP, navigating the
discussion about PrEP with a health care provider, or main-
taining PrEP dosing and HIV/STI testing adherence; a
theory-based intervention using motivational interviewing is
a plausible intervention modality in need of development and
efficacy testing.

The PrEP-DB performed as expected in this sample of
GBM, with increasing perceptions of the benefits and de-
creasing concerns about the consequences of PrEP across the
motivational PrEP cascade and PrEP contemplation ladder.
As highlighted in Fig. 1, individuals who are in pre-
contemplation compared to contemplation have a reversal in
the weighing of health benefits and consequences; percep-
tions switch from weighing health consequences more
heavily in precontemplation to weighing health benefits
higher in contemplation. A widening trend then occurs when
health benefits are regarded as more important and the per-
ceptions of health consequences decrease along the cascade
through PrEParation, action and initiation, and maintenance
and adherence. Our cross-sectional findings provide prelim-
inary evidence that GBM weigh their option of whether to
initiate PrEP or not more heavily based on an appraisal of
health benefits and consequences, compared to social benefits
and consequences, and we see this trend continue after uptake
with persistence. In general, the magnitude and variation in
reported means of social benefits and consequences across
stages were smaller compared to health benefits and conse-
quences, further suggesting lesser importance of social fac-
tors given the relatively low level of agreement with these
items across the cascade. While individually important in our
bivariate analyses, the effects of social benefits and conse-
quences were diminished in our fully adjusted multi-variable
models. Based on these findings, the PrEP-DB can be used by
researchers to measure motivational factors associated with
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PrEP uptake and persistence across the four domains,
particularly health benefits and consequences as the most
important. We anticipate utility within motivational inter-
viewing interventions conducted online, wherein a clinician
is unable to elicit these barriers and facilitators in the typical
one-on-one mode of motivational interviewing, but this
PrEP-DB could also be used by clinicians as a starting point
because we found these factors to be correlated with PrEP
uptake and adherence. Moreover, PrEP uptake and adherence
interventions using the information-motivation-behavioral
skills model*° could focus on these factors within the moti-
vation construct, and future work should determine how these
factors correlate with information and behavioral skills to
further support intervention development. Nonetheless, we
suggest further research to test how these factors differ by
adherence patterns among samples with adherence difficul-
ties given the high level of adherence reported in this sample.

The PrEP contemplation ladder was also a reliable as-
sessment tool for assessing location on the motivational PrEP
cascade, suggesting the utility of a brief assessment for use in
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clinical intervention sessions and research surveys. Regard-
ing location on the motivational PrEP cascade and PrEP
contemplation ladder, notable differences were found by age,
race/ethnicity, and income. Younger age was associated with
higher position on the PrEP cascade and ladder, which adds to
a body of evidence measuring PrEP uptake. Specifically, our
findings indicate younger men—on average—were closer to
PrEP uptake and maintenance compared to their older
counterparts, yet prior research has found relatively low rates
of PrEP uptake among young GBM'?*° which could change
with PrEP now approved for adolescents.”! However, we did
observe lower locations on the PrEP cascade and ladder for
black men, supporting additional evidence of a disgarity in
PrEP uptake between white and black GBM.'??*7+75 Black
GBM are in need of additional intervention to support PrEP
uptake, particularly because black GBM already have higher
agreement in the health benefits of PrEP, yet this has not
translated to a higher position on the PrEP cascade and lad-
der. Interventions to remove structural barriers to PrEP (e.g.,
increasing access to health care)’® are important because

TABLE 4. PREP DECISIONAL BALANCE CONSTRUCT SCORES BY RACE/ETHNICITY AMONG GAY AND BISEXUAL MEN
OBJECTIVELY IDENTIFIED AS CANDIDATES FOR PREP (N=1545)

Health benefits
(range, 0—4; 00=0.91)

Social benefits
(range, 0—4; 00=0.72)

Health consequences
(range, 0—4; 0.=0.82)

Social consequences
(range, 0—4; «=0.86)

Variable M (SD) M (SD) M (SD) M (SD)
Race/ethnicity F(3, 541)=5.54%%% F(3, 541)=1.88 F(3, 541)=5.01%* F(3, 541)=0.78
Black 2.56 (0.99)" 1.44 (1.17) 2.28 (1.11H)® 0.78 (1.11)
Latino 2.45 (1.00)* 1.39 (0.98) 2.46 (1.06)* 0.88 (1.06)
White 2.14 (0.98)° 1.33 (0.98) 2.08 (1.05)° 0.71 (0.92)
Other/multi-racial 2.38 (1.02)* 1.68 (1.13) 2.55 (1.06)* 0.84 (0.93)

#p<0.05.
#kp <0.01.
**%p <0.001.

Superscripts denote post hoc comparison tests using Scheffe multiple comparisons adjustment. For health benefits, black and Latino are
not significantly (¢=0.05) different from each other, but black and Latino are significantly different than white individually, and other/
multi-racial are not significantly different than any other category.
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TABLE 5. THE PREP CONTEMPLATION LADDER BY STAGE OF CHANGE AMONG GAY AND BISEXUAL
MEN OBJECTIVELY IDENTIFIED AS CANDIDATES FOR PREP (~n=545)

Motivational PrEP cascade

stage of change PrEP contemplation ladder items n %

PrEP Precontemplation 1. I will never need PrEP and have no interest in ever starting it. 27 5.0

PrEP Precontemplation 2. I am not willing to take PrEP and I currently have no plans start it. 44 8.1

PrEP contemplation 3. I am willing to take PrEP but I don’t think I'm a good candidate for it and 101 18.5
have no plans to start it.

PrEP contemplation 4. T am willing to take PrEP and think I’'m a good candidate for it, but I 133 244
currently have no plans to start it.

PrEParation 5. I definitely plan to start taking PrEP, but I'm not yet ready to take any steps 50 9.2
to get started.

PrEParation 6. I definitely plan to start taking PrEP and I've talked to a doctor about getting 37 6.8
started, but don’t yet have a prescription.

PrEP action and initiation 7. I've gotten a prescription for PrEP, but I'm having trouble getting it filled. 9 1.7

PrEP action and initiation 8. I am on PrEP, but struggle to take it daily and am not sure I can see my 1 02
provider for HIV/STI testing every 3 months, as recommended.

PrEP action and initiation 9.1 am on PrEP and take it nearly every day, but it’s difficult to get to my 13 24
provider for HIV/STI testing every 3 months, as recommended.

PrEP maintenance and 10. T have been taking PrEP every day and am committed to HIV/STI testing 131 23.9

adherence

and provider checkups every 3 months, as recommended.

PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection.

structural barriers are often outside the control of the indi-
vidual. Health insurance is one noteworthy structural barrier
tied to income, which can make obtaining a PrEP prescription
and adhering to the ongoing maintenance activities chal-
lenging.”® Health care access barriers are indirectly supported
by our findings based on PrEP cascade and ladder location by
income; however, a structural intervention aimed at mini-
mizing the financial burdens of PrEP was insufficient in
substantially increasing PrEP uptake among young black
GBM.,? indicating the need for combined strategies that re-

move structural barriers, while targeting health behavior
theory constructs, including the PrEP-DB factors identified in
our results. Specifically, intervention approaches combined
with structural interventions are needed to move individuals
from willing to initiating PrEP uptake by enhancing positive
perceptions related to the health benefits of PrEP and re-
ducing concerns about health consequences, which could be
targeted through motivational interviewing or other theory-
based interventions aimed at enhancing personal motivation for
PrEP uptake and sustained adherence to follow-up maintenance

TABLE 6. RESULTS OF THE FULLY ADJUSTED LINEAR REGRESSION MODEL PREDICTING LOCATION
ON THE MOTIVATIONAL PREP CASCADE AND PREP CASCADE LADDER AMONG GAY AND BISEXUAL MEN (N=545)

Motivational PrEP cascade

PrEP contemplation ladder

Demographics B (SE) p B (SE) p
Age —0.03 (0.00)**%* -0.24 —0.05 (0.01)*** -0.22
Race/ethnicity (Ref: white)
Black —0.38 (0.16)* —-0.08 —0.84 (0.31)** —-0.09
Latino —-0.15 (0.15) -0.03 -0.26 (0.29) —-0.03
Other/multi-racial 0.07 (0.19) 0.01 0.14 (0.36) 0.01
Education (Ref: less than Bachelor’s degree)
Bachelor’s degree or more 0.15 (0.11) 0.05 0.32 (0.21) 0.05
Employment (Ref: unemployed)
Part-time employment —0.02 (0.19) —-0.00 —0.11 (0.36) -0.01
Full-time employment 0.06 (0.15) 0.02 0.21 (0.28) 0.03
Income (Ref: less than $50k per year)
$50k or more per year 0.37 (0.12)** 0.12 0.56 (0.23)* 0.09
Barriers and facilitators B (SE) p B (SE) p
Health benefits 0.77 (0.06)%*** 0.49 1.49 (0.11)%* 0.50
Social benefits 0.06 (0.06) 0.04 0.16 (0.11) 0.05
Health consequences —0.53 (0.05)*** -0.36 —1.03 (0.10)*** -0.37
Social consequences —0.08 (0.06) -0.05 -0.15 (0.11) -0.05
#p < 0.05.
%1 <0.01.
**%p<0.001.

PrEP, pre-exposure prophylaxis.
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care and PrEP dosing strategy. Nonetheless, further research
is needed to identify the potential of various intervention
strategies to increase PrEP uptake with adequate adherence
and evaluated for intervention effects by race/ethnicity to
ensure our PrEP response does not inadvertently exacerbate
health disparities in PrEP use by race/ethnicity.

Our data highlight the need for researchers and practi-
tioners to remain attuned to assisting GBM who initiate PrEP
to maintain adequate adherence for HIV protection and en-
gagement in quarterly HIV/STI screening. PrEP adherence
was generally high in this sample, with only 6.9% (n=10)
missing 4 days or more of PrEP in a row, yet additional efforts
are needed to reduce this further until long-acting dosing
formulas become available.***>”7 Maintaining quarterly
HIV/STI screening practices is important for reducing missed
bacterial infections,”® particularly with evidence of increas-
ing STIs among PrEP users associated with decreasing con-
dom use,””® and identifying acute HIV infections among
those with adherence barriers. We found that many individ-
uals who initiate PrEP have difficulty maintaining quarterly
testing visits, which is supported by findings from a clinic in
Chicago where only 15% of patients were able to adhere to
four-out-of-four quarterly visits by the 12-month follow—ugg
assessment,81 and PrEP discontinuation was common.5*%
Extending PrEP maintenance care outside of the clinic could
be one avenue to increase PrEP persistence. Interest in home-
based PrEP was high in this nationwide cohort of GBM,
where 72.3% preferred a home-based PrEP program with at-
home HIV/STI testing maintenance care to the standard
clinic-based follow-ups,g4 and additional work has identified
the feasibility of this type of home-based PrEP maintenance
care program.

Limitations

Our findings should be understood in light of their limi-
tations. First, we made preliminary assessments about the
validity of the PrEP-DB based on cross-sectional data. Fur-
ther research is needed to assess longitudinal behavior change
based on changes in the PrEP-DB, motivational PrEP cas-
cade, and PrEP contemplation ladder to increase the rigor of
our findings. Second, we relied on the self-report of PrEP
adherence, which could overreport actual adherence%; our
findings may underestimate the number of individuals who
would benefit from a PrEP adherence intervention. None-
theless, we report data from a large, nationwide sample of
GBM, which increases the generalizability of our findings in
the United States. Finally, the One Thousand Strong cohort is
a relatively high socioeconomic status group of men, despite
its nationwide representation. The higher level of education,
employment, and income of our sample could have influ-
enced final factors retained in our PrEP-DB, particularly our
item related to cost/insurance (i.e., “‘I don’t know how to get
the costs of PrEP covered’), which has been noted as a
barrier for patients to use PrEP>'°*3698287 and for pro-
viders to prescribe it.®®

In summary, the PrEP-DB performed well, indicating
differences in the four construct scores across the PrEP cas-
cade for health benefits, health consequences, social benefits,
and social consequences. Ladder scores also increased across
the PrEP cascade, and health benefits and health conse-
quences were more strongly associated with PrEP ladder
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location than social benefits and consequences in the fully
adjusted regression model. The PrEP-DB and ladder were
reliable measures with preliminary indications of validity,
providing brief assessment tools useful for PrEP uptake and
persistence interventions. Complementing tools to determine
PrEP candidacy, researchers and practitioners are now
equipped to promote and evaluate PrEP uptake and persis-
tence.
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