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Abstract

Objective: Longer-acting preexposure prophylaxis (LA-PrEP) products have potential to increase
PrEP uptake and continuation. This study sought to elicit preferences for LA-PrEP product

and delivery program characteristics among populations disproportionately impacted by HIV to
identify factors important to adoption and anticipate potential use challenges.

Design: Cross-sectional, online discrete choice experiment

Methods: We recruited 940 men who have sex with men (MSM), people who inject drugs
(PWID), and Black heterosexual men and women (BHMW) with PrEP indications. In a series of
10 tasks, participants chose between two hypothetical LA-PrEP options composed of 5 attributes
(product type, side effects, clinic type, appointment duration, cost), or neither (their current HIV
prevention method). Analysis used random-parameters logit models.

Results: Respondents chose an LA-PrEP method over their current HIV prevention option in
96.8% of tasks. Cost was the most important determinant of LA-PrEP choice for all populations
(relative importance [RI1] of 10]. Side effects and product type were 1/3 to 1/2 as important as cost
(RI 3.5-5.1). MSM and PWID most preferred the 12-month implant followed by semiannual dual
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injections and least preferred the monthly oral pill and 2-month single injection. BHMW most
preferred the monthly pill and semiannual injections and least preferred the 12-month implant and
2-month injection. Clinic type and appointment duration had minimal influence (Rl 0.1-2.1).

Conclusions: Results suggest high demand for LA-PrEP among populations with
disproportionately high HIV incidence. To facilitate use, programs should offer a range of LA-
PrEP products, minimize out-of-pocket costs, and counsel on side effects.

Keywords

black heterosexual men and women; discrete choice experiment; HIV prevention; longer-acting
preexposure prophylaxis; men who have sex with men; people who inject drugs

Introduction

Despite successes in scale-up of daily oral preexposure prophylaxis (PrEP) as a biomedical
HIV prevention product, studies consistently show obstacles to its uptake and continuation
in the United States (U.S.) [1]. PrEP coverage remains low in populations disproportionately
affected by the epidemic, including Black/African American (Black) men and women, and
people who inject drugs (PWID) [2-4]. Though PrEP use among men who have sex with
men (MSM) increased between 2014 and 2021, coverage was substantially lower among
Black and Hispanic/Latino (Hispanic) MSM than White MSM [5].

The Ending the HIV Epidemic in the U.S. (EHE) initiative aims to increase PrEP use [6].
Achievement of this goal depends on addressing client-reported barriers including stigma,
cost, frequency and duration of clinic visits, side effects, and fatigue associated with daily
use [1]. Longer-acting PrEP (LA-PrEP) agents have potential to increase PrEP coverage
by providing additional discretion and reducing the burden of product use and clinic
engagement. When the current study was designed in early 2022, long-acting injectable
cabotegravir, given every two months, was known to be safe and efficacious and had just
received FDA approval, but was not widely available [7,8]. Two phase I1l clinical trials

of six-month injectable lenacapavir were ongoing while similar trials of a monthly oral
islatravir pill had just been paused for safety concerns (NCT04652700 and NCT04644029),
and a Phase 2a trial of a 12-month islatravir implant had not yet started enrollment
(NCT05115838). Since then, lenacapavir has since been shown to be safe and highly
efficacious and FDA approval is anticipated in June 2025 [9,10], while the islatravir trials
were discontinued and alternate formulations are being pursued.

Potential users report high interest and willingness to use LA-PrEP, especially among those
currently using daily oral PrEP [11-15]. However, despite their promise, some attributes of
new LA-PrEP agents may reduce acceptability for some clients. For example, long-acting
injections may require users to take daily oral pills for months after discontinuation to
protect against drug-resistant HIV during the long pharmacokinetic tail; implants may cause
pain upon insertion or removal and may be less discreet due to their palpability; and users
of monthly oral pills may face challenges remembering when doses are due [7,16-19].
Cost, access locations, and other delivery-related factors may continue to influence uptake
regardless of the products available.
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Understanding clients’ preferences for LA-PrEP will be critical to anticipating future uptake
and implementation considerations. Discrete choice experiments (DCESs) offer a robust
approach to assess preferences by examining the trade-offs individuals make when choosing
between two options characterized by different attributes [20]. Although previous studies
have conducted DCEs on preferences for LA-PrEP in the U.S., the majority have been
among MSM [21-27], with only one study each among PWID [28], and Black women

[29]. Further, results from these studies cannot be directly compared, as each presented
participants with a different set of attributes, and DCEs can only assess relative preferences
among the attributes under consideration. We conducted a DCE to elicit preferences

for characteristics of LA-PrEP products and clinical delivery programs among multiple
populations disproportionately affected by HIV. Results will be used to identify factors key
to adoption and implementation of new LA-PrEP products within and across populations
and will increase implementation efficiency by anticipating potential use challenges and
identifying strategies to support product choice, uptake, and continuation.

Study design and participants

Choices for Prevention was a cross—sectional, online survey conducted from May to
December 2023 among priority populations disproportionately affected by HIV [30]. This
manuscript presents findings from six populations: Black, White, and Hispanic (of any
race) cisgender MSM; PWID; and Black heterosexual men and women. Inclusion criteria
were belonging to one of these populations, age =18 years, living in 1 of the 57 EHE
jurisdictions where more than half of new HIV diagnoses occur in the U.S. [6], and either
reporting current PrEP use or having an indication for PrEP per the 2021 U.S. Public Health
Service guidelines [31]. These indications include: sexually active in the past 6 months and
has requested or used PrEP or has any of the following: a partner living with unknown

or undetectable viral load, inconsistent condom use with sex partner(s) of unknown HIV
status, or a bacterial STI diagnosis; or has injected drugs not prescribed by a clinician in

the past 6 months and has shared injection or drug preparation equipment. PWID enrolled
in residential treatment programs or under court-ordered treatment were excluded. A sample
size of 200 participants per priority population was calculated to have sufficient precision of
preference estimates given the complexity of the DCE design (e.g., number of attributes and
question format) [32].

The study used a passive recruitment approach in which clinics and community-based
organizations serving the priority populations were asked to share information about the
study with their clients and colleagues. Organizations were identified through publicly
available lists, online searches, and professional inquiries. Study staff asked these
organizations to share E-Mail to listservs or post physical copies of a recruitment flyer
that included information about the study goal, the focus population (people 18+ who
think they might benefit from PrEP for HIV prevention), and a link or QR code to the
online screening form. Those who accessed the link completed a CAPTCHA challenge
to screen out bots [33], were prescreened for age and residence, then were directed to a
consent form followed by a 5-min screening survey. Study staff reviewed screening data
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to determine eligibility and remove fraudulent responses identified through assessment of
response times and duplicate or nonsensical identifying information (e.g. E-Mail addresses,
phone numbers). Eligible participants were sent a link to the main survey and a unique,
single-use passcode. Participants who completed the survey received a $20 Visa gift card.
Survey activities were conducted in Voxco Online (Moxco Group Inc., Montreal, Canada),
a secure, web-based system. The study was approved by the RTI International Institutional
Review Board.

Discrete choice experiment development and design

To identify the features, or “attributes” and the variation in each attribute, or “levels” that are
relevant to clients’ decision-making process, the study team reviewed published literature,
clinical trial data, and prescribing information for LA-PrEP products, and sought input

from subject matter experts. The DCE was pretested using cognitive interviews to evaluate
comprehension and understand decision-making processes, then refined based on interview
feedback. In the final design, LA-PrEP options were characterized by five attributes (Fig.

1): product type (monthly oral pill, 12-month implant, 2-month injection, or two 6-month
[“semiannual] injections); side effects (mild or moderate); clinic type (primary care or
sexual health/HIV prevention); first appointment duration (30 min or 1 h); and cost (free,
$300 per year, or $600 per year).

Each DCE question, or “choice task”, presented two hypothetical options composed of

the five attributes and asked participants to select between the two options or neither -

“I would use my current HIV prevention method.” The options were constructed using a
D-efficient algorithm to ensure identification (i.e., all attribute levels varied independently)
and good level balance (i.e., each respondent saw all attribute levels) [34]. The survey design
was created using Lighthouse Studio 9.13.1 (Sawtooth Software Inc., Orem, Utah) and
included 8 blocks of 10 choice tasks, so that all possible concepts were considered and tasks
were as different as possible while still ensuring an orthogonal design to test main effects.
Participants were randomly assigned to a block and completed their 10 assigned choice tasks
plus one fixed task to compare model estimates to direct elicitation of their preference.

Survey instrument

The survey introduced PrEP and the study purpose, then described each attribute using
animated video clips, written descriptions, and illustrations. Participants were asked direct
questions about product acceptability (5-point Likert scale of likelihood of using each
product), then the DCE question style was explained, with a warm-up question to confirm
understanding. After the 11 choice tasks, participants answered additional questions on
sociodemographic characteristics and PrEP use history.

Analysis. Random parameter logit models were used to estimate the relative preference of
each attribute and attribute level. All attribute levels were categorical effects-coded variables
so that the mean effect of each attribute was normalized to zero. Thus, model coefficients
represent the average preference weight for a given attribute level relative to the mean
attribute effect, with positive coefficients reflecting greater, and negative coefficients lower,
preference than average effects. The relative importance (RI) of an attribute was defined
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by the difference between the largest and smallest preference weights for that attribute. We
scaled relative importance scores from 0 to 10 where the most important attribute is assigned
a score of 10, and the importance of other attributes are presented relative to the most
important. We used preference weights to examine trade-offs respondents were willing to
make between pairs of attributes.

Because we did not achieve our target sample size in each priority population, we collapsed
Black, White, and Hispanic MSM into one group and Black heterosexual men and women
(BHMW) into another group to maximize power. Three models were estimated, one each
for MSM, BHMW, and PWID. The PWID model was not mutually exclusive of the other
two, given potential overlap in group membership. Subgroup analyses tested for differences
by race/ethnicity among MSM and by sex among BHMW. The subgroup analysis by
race/ethnicity compared non-Hispanic Black MSM with a combined category of MSM
who identified as White and/or Hispanic (of any race) due to sample size limitations. We
conducted a similar posthoc subgroup analysis among MSM by injection drug use status due
to substantial overlap between those populations in our sample. Analyses were conducted
using Stata 17.0 (StataCorp, College Station, TA, USA).

Participant characteristics

Of 16 608 people who completed the screener, 1128 (7%) were eligible and invited to take
the survey. Primary reasons for exclusion were not belonging to a priority population (52%)
and not meeting other eligibility criteria (37%). From the focus populations for this analysis,
940 completed the survey out of 1046 invited (90%): 527 MSM (177 Hispanic, 252 Black
non-Hispanic, 98 White non-Hispanic), 294 BHMW (96 women, 198 men), and 514 PWID.
Among PWID, 352 (68%) were MSM and 43 (8%) were BHMW. Sociodemographic and
behavioral characteristics are presented in Table 1. Most participants (89%) had multiple sex
partners in the last 6 months and 37% had a primary sex partner with HIV. Three-quarters
(76%) were currently using oral PrEP and one person was using injectable cabotegravir.

Main DCE findings

Across all priority populations, cost was the most important attribute influencing preference
for LA-PrEP (RI of 10), with a strong preference for a free option over one costing $300 or
$600 per year (Fig. 2, Table 2). Potential side effects and product type were each one-third
to one-half as important as cost (Rl 3.5-5.1), with some variation by subgroup. While

all subgroups preferred mild side effects as expected (preference weight [PW] 0.22-0.89),
preferences for product type differed: MSM and PWID most preferred the 12-month implant
(PW 0.64 and 0.82, respectively) followed by semiannual injections (PW 0.28 and 0.21)
and least preferred the monthly oral pill (PW -0.43 and —0.50) and 2-month injection

(PW -0.49 and —0.53; Table S1, Supplemental Digital Content, http://links.lww.com/QAD/
D567). BHMW preferred the monthly oral pill (PW 0.25) or the semiannual injections

(PW 0.20) over the 12-month implant (PW -0.20) and 2-month injection (PW —0.24).
Appointment duration exerted a modest influence on choice among BHMWonly (RI 2.1),
and clinic type was the least important attribute for all populations (R1 0.1-0.2).
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Of the 9400 completed choice tasks, the ‘neither’ option was selected in only 304

(3.2%), indicating a strong interest in LA-PrEP over their current prevention method. Most
participants (87%) always selected one of the LA-PrEP options over the ‘neither’ option.
Only 2% selected ‘neither’ for 5 or more tasks.

In the trade-off analysis, on average, MSM and PWID were not willing to pay $300/year
for their most-preferred product type compared to getting their least-preferred product type
for free, holding all other attributes constant. On average, all groups were willing to pay
$600/year for their least preferred product type with moderate side effects over their current
HIV prevention method.

Subgroup analyses

Differences in the relative importance of attributes were found by race/ethnicity among
MSM, (Fig. 3, Panel a). Black MSM placed twice as much importance on cost than the
combined group of White and Hispanic MSM [preference weight (PW) 2.06 and 1.09,
respectively; Table S2, Supplemental Digital Content, http://links.lww.com/QAD/D567], but
cost remained the most important attribute (R1 10) for both groups. For Hispanic and White
MSM, side effects were nearly as important as cost (RI 8.5), and product type was half as
important (R1 5.7). However, for Black MSM, product type (RI 3.0) and side effects (RI

2.6) were only about a third as important as cost. Both groups most preferred the 12-month
implant followed by the semiannual injections.

The relative importance of attributes was similar between Black heterosexual men and
women, but product type preferences differed (Fig. 3, Panel b and Table S3, Supplemental
Digital Content, http://links.lww.com/QAD/D567). Men on average preferred a monthly oral
pill (PW 0.36) or semiannual injections (PW 0.19) over a 12-month implant (PW -0.34) and
2-month injection (PW -0.20), but women on average preferred the semiannual injections
(PW 0.21) or 12-month implant (PW 0.12) over a 2-month injection (PW —0.29) and
monthly oral pill (PW -0.04).

In the posthoc analysis comparing MSM who were and were not injecting drugs, we found
that MSM injecting drugs (PWID-MSM) put 2.8 times as much value on zero cost than
MSM not injecting drugs (non-PWID-MSM) (PW 2.23 and 0.79 respectively; Table S4,
Supplemental Digital Content, http://links.lww.com/QAD/D567), although cost was still the
most important attribute for non-PWID MSM. The second most important attribute was
product type for non-PWID MSM (RI 6.1), and side effects (RI 5.0) for PWID-MSM. There
was no difference between the types of products preferred among MSM by injection drug
use status.

Acceptability of each product type

In direct elicitation questions outside the DCE, the proportion of participants reporting

a product was “acceptable” (i.e., that they would be very or extremely likely to use it)

was highest for the 12-month implant (72%) and semiannual injections (68%; Table S5,
Supplemental Digital Content, http://links.lww.com/QAD/D567). The 2-month injection had
the lowest acceptability across all products (41%) with modest variability across subgroups
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(38-42%). Acceptability of most products was lowest among BHMW (38-57%), and just
50% found the 12-month implant acceptable.

Discussion

This study assessed preferences for LA-PrEP product and program characteristics among

a diverse sample of individuals from several populations disproportionately affected by
HIV. To our knowledge, it is the first study to administer the same DCE to multiple U.S.
populations who may be prioritized for LA-PrEP, allowing a direct comparison across these
populations to understand differences in preference and the relative importance of each
attribute. Our findings highlight high demand for LA-PrEP: all populations preferred an
LA-PrEP product over their current HIV prevention method and most products were highly
acceptable across populations. Participants were even willing to accept higher cost and

side effects to choose LA-PrEP over their current method. This preference for LA-PrEP is
consistent with findings of other studies among MSM in the U.S. [13,35] and Australia [36],
though some studies among young MSM and MSM of color suggest preference for daily
PrEP and a recent multicountry study showed a relatively even distribution of preference
across multiple long- and short-acting PrEP products [27,37-39]. The high prevalence of
daily oral PrEP use in this sample may partially explain these differences because previous
daily PrEP use among MSM and people who use drugs has been shown to increase

interest in LA-PrEP [13,15,36]. Fewer studies on preferences for LA-PrEP products have
been conducted among women and PWID, but most have found a similar preference for
LA-PrEP over other methods [35] or an equal interest between LA-PrEP and daily PrEP
[29]. One study among Black women in the U.S. found a stronger preference for daily PrEP,
however, women with concerns about healthcare costs and stigma were more likely to prefer
injectable PrepP [12].

Cost was the most important factor influencing product choice for all populations. This
finding is consistent with results from a global systematic review of DCEs investigating
PrEP preferences [40] and from two more recent DCEs among U.S. populations [41,42].
Cost is a well documented barrier to PrEP access in the U.S. Despite the Affordable Care
Act (ACA) requirement that private health plans and Medicaid expansion programs cover
the costs of all PrEP services starting in 2021, about 30% of commercially-insured patients
paid out-of-pocket costs for PrEP services after the ACA provision was in effect [43].
Medication assistance programs exist for uninsured or underinsured patients, but they do not
consistently cover ancillary laboratory and clinical costs [44], many providers and clients are
unaware of their existence, and navigation can be burdensome [45,46]. Consequently, lack
of private insurance is associated with oral PrEP discontinuation and delays in injectable
PrEP initiation, and clients continue to report cost as a significant barrier to use [46-48].
Our findings suggest that cost will drive LA-PrEP product choice and emphasize the
importance of enforcing the ACA no-cost sharing requirement, ensuring that assistance
programs cover ancillary costs, increasing awareness of these programs, and minimizing
barriers to accessing financial support.

The importance of side effects varied widely across our priority populations; they were
nearly as important as cost for White and Hispanic MSM, about half as important as cost
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for PWID and BHMW, and much less important than cost for Black MSM. Tolerance for
side effects may be driven by prior experience with PrEP and other medications, perceptions
about HIV risk and potential benefits of LA-PrEP, and the degree of trust in product safety
and concerns about the potential for long term harm [49-51]. When multiple LA-PrEP
options become available, it will be critical for providers to assess the level and type of side
effects that clients are willing to tolerate to help inform product choice, and to emphasize
that side effects typically resolve quickly and are not associated with long-term harm.

Product type, combining duration and route of administration, was about one-half to one-
third as important as cost to MSM, PWID, and BHMW. Consistent with previous studies,
duration influenced preference [40]; the 12-month implant and the semiannual injections
were preferred over the monthly oral pill or 2-month injection by MSM and PWID (in the
primary analysis) and by Black heterosexual women (in the subgroup analysis). In some
populations, the 12-month implant was strongly preferred over the semiannual injections,
while in others preference for the two products was similar. In contrast, Black heterosexual
men had a strong preference for the monthly oral pill and semiannual injections over the
12-month implant and 2-month injection. There is a dearth of research on PrEP preferences
among Black heterosexual men in the U.S., but heterosexual men in South Africa also
preferred a monthly oral pill and semiannual injection over a 12-month implant and 2-month
injection [19]. In that study, concerns about the implant included side effects, pain during
insertion and removal, feeling the implant during manual labor, and having it move after
insertion; reasons for preferring the monthly pill were not reported. The 2-month injection
was the least popular or acceptable option for most groups, which is likely attributable to
the more frequent clinic visits. Although our trade-off analysis showed that all population
groups would prefer any of the LA-PrEP products over their current HIV prevention method,
the heterogeneity of preferences suggests that offering a choice of products could improve
uptake and continuation [52].

This study has several limitations. First, DCEs measure hypothetical acceptability of LA-
PrEP. The preferences and trade-offs evaluated are based only on the attributes included in
the design, and stated preferences may not align perfectly with real-world choices. Second,
due to challenges recruiting White MSM and Black heterosexual women, we had small
sample sizes for these groups and needed to combine MSM by race/ethnicity and BHMW
by sex in our primary analysis models. In addition, there was a high degree of overlap in
our PWID and MSM samples. However, we were able to conduct subgroup analyses to
identify differences in preferences among Black vs. non-Black MSM, and among Black
heterosexual men vs. women, while confirming that preferences among MSM were similar
regardless of injection drug use. Finally, a large proportion of our sample were experienced
PrEP users. Though results may not be generalizable to PrEP-naive clients, findings may
improve continuation, and therefore coverage, among current users.

Conclusion

Among groups with disproportionately high HIV incidence, LA-PrEP products are highly
desirable and acceptable. However, costs and side effects are concerns, and product
preferences varied. To support PrEP uptake and continuation to reduce disparities in the
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HIVepidemic, programs should offer a range of LA-PrEP products, minimize or eliminate
out-of-pocket costs, and provide counseling to address side effects as a key influencer of
product choice, initiation and discontinuation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Attribute Level 1 Level 2 Level 3 Level 4
Product Type® Oral pill every Implant every Injection every Two injections
1 month 12 months 2 months every
6 months
@ ———— le'_
e
l—fM)—
Side Effects® Mild Moderate
é uwss
Clinic Type© Primary care Sexual health /
HIV prevention
¥ 4
First 30 minutes 1 hour
Appointment
Duration® @ @
Cost® Free, S 0 per year S 300 per year $ 600 per year

(S 0 per month) (S 25 per month) (S 50 per month)

S y

” T |J . F‘

'\'K‘f N @ Va L/ @ \
D la

Fig. 1. Design of the Choicesfor Prevention discrete choice experiment: attributes and levels.
a\We specified that the implant would be placed under the skin on the upper arm, the

2-month injection would be given “into the buttock” and the two 6-month injections would
be given “into the skin over the belly.”

b Mild side effects were described as lasting for a few days after starting the product

or getting a new dose, not interfering with daily activities, and not requiring treatment.
Moderate side effects were described as lasting for a few days or weeks, making it harder
to do day-to-day activities, and potentially needing treatment. Each product description
summarized the probability of specific side effects based on the existing literature.

¢ Full descriptions were “a primary care, general medicine health center,” or “a clinic that
specializes in sexual health and focuses on providing HIV prevention services and STI
testing.”

d Described as the time taken to meet with a healthcare provider for HIV testing,
consultation, lab work, and to receive a prescription, injection, or have an implant placed.
€ Described as how much they would pay after any contributions from insurance or
assistance programs. The likely range of costs was determined by experts at the Center
for Disease Control and Prevention Center for HIV Prevention.
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Fig. 2. Normalized preference weights with 95% confidence intervalsfrom random parameters
logit modelsfor Black heterosexual men and women (BHM W), men who have sex with men
(MSM), and people who inject drugs (PWID) in the Choices for Prevention discrete choice

experiment (n = 940).

Note. Numeric data are shown in Table 1, Supplemental Digital Content, http://

links.lww.com/QAD/D567.
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Fig. 3. Normalized preference weights with 95% confidence intervalsfor sample subgroupsin the
Choicesfor Prevention discrete choice experiment: Black MSM vs. White and Hispanic M SM
(Panel a; n = 527); Black heterosexual men vs. women (Panel b; n = 294).

Note: Numeric data and relative importance scores are shown in Tables 2 and 3,
Supplemental Digital Content, http://links.lww.com/QAD/D567.
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