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Abstract

Pre-exposure prophylaxis (PrEP) is a highly effective HIV prevention tool. Long-acting injectable PrEP (LAI-PrEP) offers
another opportunity to reduce HIV. However, how at-risk individuals will consider LAI-PrEP over other modes of admin-
istration is unclear. We conducted a discrete choice experiment on preferences for PrEP among a sample of N =688 gay,
bisexual, and other men who have sex with men (GBMSM). We analyzed preferences for mode of administration, side-
effects, monetary cost, and time cost using a conditional logit model and predicted preference for PrEP options. LAI-PrEP
was preferred, despite mode of administration being the least important PrEP attribute. Side-effects were the most important
attribute influencing preferences for PrEP (44% of decision); costs were second-most-important (35% of decision). PrEP
with no side-effects was the most important preference, followed by monthly out-of-pocket costs of $0. Practitioners and
policymakers looking to increase PrEP uptake should keep costs low, communicate clearly about PrEP side-effects, and
allow the use of patient-preferred modes of PrEP administration, including LAI-PrEP.
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Resumen

La profilaxis prexposicion (PrEP) es una herramienta de prevenciéon del VIH muy eficaz. La PrEP inyectable de accién pro-
longada (LAI-PrEP) ofrece otra oportunidad para reducir el VIH. Sin embargo, no esta claro como las personas en riesgo
considerardn LAI-PrEP sobre otros modos de administracién. Realizamos un experimento de eleccion discreta sobre las
preferencias por la PrEP entre una muestra de N =688 hombres homosexuales, bisexuales y otros hombres que tienen sexo con
hombres (GBMSM). Analizamos las preferencias por el modo de administracion, los efectos secundarios, el costo monetario
y el costo del tiempo mediante un modelo logit condicional y la preferencia prevista por las opciones de PrEP. Se prefirié
LAI-PrEP, a pesar de que el modo de administracion es el atributo de PrEP menos importante. Los efectos secundarios fueron
el atributo mas importante que influy6 en las preferencias por la PrEP (44% de la decision); los costos fueron los segundos
mas importantes (35% de la decisién). La PrEP sin efectos secundarios fue la preferencia méas importante, seguida de costos
de bolsillo mensuales de $0. Los médicos y legisladores que buscan aumentar la aceptacion de la PrEP deben mantener los
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costos bajos, comunicar claramente los efectos secundarios de la PrEP y permitir el uso de los modos de administracién de

la PrEP preferidos por los pacientes, incluido LAI-PrEP.

Introduction

The HIV epidemic continues to disproportionately impact
gay, bisexual, and other men who have sex with men
(GBMSM) [1]. Pre-exposure prophylaxis (PrEP) offers
an effective approach to prevent HIV infections among
GBMSM and reduce incidence in this population. There are
currently two oral forms of PrEP available including teno-
fovir disoproxil fumarate/emtricitabine (TDF/FTC), which
is also known as Truvada and was approved by the FDA in
2012, and tenofovir alafenamide/emtricitabine (TAF/FTC),
which is also known as Descovy and was approved by the
FDA in 2019 [2]. In addition, the recent US Food and Drug
Administration (FDA) approval of long-acting injectable
PrEP (LAI-PrEP) offers another effective tool for reducing
new infections of HIV [3]. Preferences for PrEP are espe-
cially important to consider for African American/Black and
Hispanic/Latinx GBMSM who are at high risk of exposure
to HIV [4, 5], whose HIV rates remain high [6] and who
have not been sufficiently reached by oral PrEP [7].

There are several barriers to obtaining PrEP, and patients
often make trade-offs in their decisions to use PrEP. Finan-
cial and time costs are prohibitive for many individuals, and
previous studies have demonstrated that financial and time
costs are consistently reported as the main barriers expressed
by many individuals considering PrEP [8—12]. Despite most
private and state Medicaid plans covering PrEP [13], and
private health insurers increasingly expanding coverage for
PrEP, cost-sharing associated with these insurance plans,
including high out-of-pocket costs in the form of co-pays,
coinsurance, and deductibles (i.e., people are still “underin-
sured”) remain a challenge [14, 15]. In our previous study
among MSM in three US cities who were prescribed PrEP,
co-pays and deductibles for medical services were a greater
barrier to accessing PrEP than the cost and co-pays associ-
ated with the medication itself [12]. Even those with pre-
scription drug coverage through insurance plans could pay
more than $2000 per year in co-pays for PrEP and its asso-
ciated laboratory testing [16]. Patients must also spend the
time required to attend appointments and refill prescriptions,
potentially having to miss work and lose income. These
monetary and time costs are not the only consideration for
patients taking PrEP as they may be making decisions based
on other aspects of PrEP, including the potential side-effects
of PrEP and the possibility for stigma around sexual or drug
use behavior that increase risk for HIV infection.

As new modes of administration for PrEP emerge, real-
world implementation questions arise of how patients will
decide which PrEP modes to use, and what financial, cost,
and other trade-offs they may be weighing in their decision.

Introduction of LAI-PrEP raises many implementation ques-
tions about the likelihood of uptake compared to daily oral
PrEP, on-demand PrEP (also known as 2-1-1 PrEP, in which
two pills are taken at least two but not more than 24 hours
before sex, another pill 24 hours after the first, and a final pill
taken 24 hours after the second) and a subcutaneous PrEP
implant [17]. Optimizing PrEP implementation and maxi-
mizing reductions in HIV incidence require an understand-
ing of the decision-making process related to PrEP including
newer LAI-PrEP formulations among at-risk populations.

In this study, we conducted a discrete choice experiment
(DCE) among a sample of racially diverse at-risk GBMSM
to determine preferences for LAI-PrEP and other formula-
tions, with the goal of identifying optimal approaches for
effective implementation.

Methods
Development of DCE

DCE:s are a class of conjoint analyses where respondents
make choices between at least two hypothetical alternatives
that vary in several key attributes. By making a series of
choices, the independent impact of each attribute on prefer-
ences can be calculated. This approach better approximates
the complexity in the real-world process of health decision-
making in which the choice between engaging a treatment or
not depends on several factors, rather than just one element.
Preference elicitation methods have been used previously
to assess preferences for HIV testing and treatment in the
US [18, 19].

Before completing the DCE, participants were shown
the following text: “In this next section, you will choose
between two different potential PrEP choices. You will
be shown some information about these two choices—the
options are the same except for the things that differ here,
including being equally effective at preventing HIV. You
should select the PrEP option you would prefer.” To develop
our DCE, we used the checklist of best practices for DCE
developed by a working group from the International Society
for Pharmacoeconomics and Outcomes Research (ISPOR)
[20]. We conducted interviews with 25 GBMSM seeking
care at a sexually transmitted infection (STI) clinic in Rhode
Island to develop a list of potential attributes for inclusion
[21]. We narrowed this list to a set of four attributes based
on this formative work and the expert opinion of the research
team: cost, travel time, mode of administration, and side-
effects. The full list of attributes and levels and their exact
phrasing is found in the appendix [22]. We developed levels
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for the costs and travel time attributes based on the ranges
provided by participants according to the amounts they
would be willing to pay for PrEP and how far they would
be willing to travel for an appointment. Levels for mode of
administration and side-effects were derived by clinical rec-
ommendations and experience. The DCE was programmed
as an online survey in Qualtrics, using a randomized design
to ensure balance of all levels. Each participant was faced
with eight different choice tasks where they chose between
two PrEP options. The DCE was placed in the middle of a
larger survey on attitudes towards PrEP and willingness to
pay for PrEP medication and services.

Fielding the DCE

We recruited GBMSM between May 2020 and October 2021
through electronic advertising on several social networking
applications targeted to GBMSM (Scruff, Jack’d) as well as
targeted advertisements on Facebook and Instagram. To be
eligible for the study, respondents needed to be 18 years or
older, have been assigned male at birth or currently identify
as male, have been sexually active with at least one man
in the last 12 months, be HIV-negative, speak English or
Spanish, and live in New England (Massachusetts, Connecti-
cut, Rhode Island, Maine, New Hampshire, and Vermont).
The DCE was available in English or Spanish depending
on participant preference. Participants were given one week
from starting to complete the survey and were blocked from
taking it if someone from the same IP address had already
completed the survey. Participants who completed the sur-
vey and provided an email address were sent an electronic
$25 gift card. We dropped suspected bots or fake responses
from the survey if they had inconsistency in responses (e.g.,
respondents who reported having sex with a man during
the screener but not later on in the survey) or an IP address
located outside of New England.

Analysis of Results

We calculated descriptive statistics (means, medians, stand-
ard deviations, ranges) of demographic variables. For the
DCE, we used a conditional logit model with an Efron
approximation to estimate preferences for attribute levels.
We used dummy coding and set the least preferred level for
each attribute to zero. We conducted a subgroup analysis
of the coefficients based on several survey questions: par-
ticipant race and ethnicity, participant self-reported income
(above or below $75,000 per year), whether the participant
reported ever taking PrEP in the past (even if just one pill),
and whether the participant described themselves as willing
to take PrEP in the future (definitely or probably willing,
compared to those who were maybe, probably not, or defi-
nitely not willing). We calculated the relative importance of
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each attribute, or the percent of the decision that is associ-
ated with each attribute, by taking the distance between the
highest and lowest coefficient within an attribute and nor-
malizing across all attributes. We also simulated preferences
for this population making hypothetical choices between dif-
ferent PrEP options. We predicted the share of respondents
preferring a theoretical option by using the coefficients of
the conditional logistic model. All analyses were conducted
in R using the RStudio application (2021.09.02 Build 382)
and the “clogit” command. The study was approved by the
Institutional Review Board at Miriam Hospital in Provi-
dence, Rhode Island.

Results
Respondent Demographics

A total of N=688 GBMSM participated in the study. Demo-
graphic characteristics and PrEP use history for this sample
are found in Table 1. Most of the participants had never used
PrEP but most were willing to use it. Some of the demo-
graphic variables do not sum to N =688 because respondents
did not answer or indicated they did not know the answer to
certain questions.

Importance of PrEP Attributes

Figure 1 shows the importance of each attribute for the
decision between PrEP options overall. Mode of adminis-
tration (9.1%) was the least important attribute. The two
most important PrEP attributes were side-effects (43.5%)
and total out-of-pocket cost (35.2%), followed by time for
follow-up visits (12.2%).

Preferences for Each Level Within Each Attribute

Table 2 shows the conditional logit model coefficient for
each level within each attribute. These coefficients are the
results of a logistic regression that shows how the presence
of each level within a PrEP option affected the participant’s
choice. Higher coefficients indicate that participants were
more likely to choose a PrEP option with that level, while
lower coefficient values are associated with being less likely
to choose PrEP. Coefficients for an attribute should be inter-
preted relative to those of other attributes within that level
and values are interpreted in comparison to other attribute
values in the DCE. The coefficients for $200, long term
side-effects, 4-h travel time, and a PrEP implant were the
lowest. Among modes of administration, individuals were
most likely to prefer injection every few months (coefficient
0.16, 95% CI 0.09, 0.23), followed by a pill at the time of
sex (coefficient 0.08, 95% CI 0.00, 0.15), then a daily pill
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Table 1 Demographics of Discrete Choice Experiment Respondents Table 1 (continued)
(N=0688, rows may not sum to 688 due to missing data) 5
Demographic Mean or N (range or %)
Demographic Mean or N (range or %) Willing to take PrEP
Age 36.5 years (19-75) Definitely 254 (37.0%)
Gender Probably 174 (25.3%)
Cisgender male 668 (97.1%) Maybe 224 (32.6%)
Transgender male 7 (1.0%) Probably not 25 (3.6%)
Non-binary/gender non-conforming 5(0.7%) Definitely not 10 (1.5%)

Race and ethnicity

Hispanic/Latino 137 (19.9%)
Non-Hispanic Black 120 (17.4%)
Non-Hispanic Other Race 52 (7.6%)

Non-Hispanic White
State of residence

379 (55.1%)

Rhode Island 462 (67.2%)
Massachusetts 153 (22.2%)
Connecticut 39 (5.7%)
Maine 22 (3.2%)
New Hampshire 9 (1.3%)
Vermont 3 (0.4%)
Educational attainment
High school or less 16 (2.3%)
Some college 126 (18.4%)
Technical/vocational or associates degree 87 (12.7%)
Four-year college 216 (31.5%)
Graduate degree 240 (35.0%)

Health insurance status

501 (73.4%)
129 (18.9%)
53 (7.8%)

Private health insurance
Public health insurance
Uninsured
Annual income
$35,000 or less
$35,001 to $50,000
$50,001 to $75,000
$75,001 to $100,000
$100,001 or more
Relationship status

108 (15.9%)
146 (21.5%)
172 (25.3%)
88 (12.9%)

166 (24.4%)

149 (21.8%)
265 (38.8%)
185 (27.1%)

No current sexual partners
Casual sexual partners
Non-monogamous relationship

Monogamous relationship 75 (11.0%)

Other 9 (1.3%)
Ever taken PrEP

Yes 274 (40.3%)

No 406 (59.7%)
Currently taking PrEP

Yes 206 (30.3%)

No 474 (69.7%)

(coefficient 0.01, 95% CI -0.07, 0.09), and an implant every
few months (coefficient constrained to be 0). However, costs
and side-effects exhibited the strongest influences on PrEP
preferences, over and above mode of administration. Lower
monetary cost PrEP had higher logistic coefficients. PrEP
with an out-of-pocket cost of $0 was the most preferred,
with a coefficient of 0.62 (95% CI 0.52, 0.71), followed by
$10 PrEP at 0.61 (95% CI 0.51, 0.70), $25 PrEP at 0.41
(95% CI1 0.31, 0.51), $50 PrEP at 0.40 (95% CI1 0.30, 0.50),
$100 PrEP at 0.26 (95% CI 0.16, 0.36), and $200 PrEP was
the reference value with a coefficient of zero. PrEP with
no side-effects was the most preferred with a coefficient of
0.76 (95% CI1 0.69, 0.84), side-effects upon starting was 0.55
(95% C1 0.47, 0.63), and side-effects that persist while on
PrEP were 0.42 (95% CI 0.25, 0.42) with long-term side-
effects as the reference value. Shorter travel times were also
generally associated with higher coefficients, with 30-min
travel time having a coefficient of 0.21 (95% C1 0.13, 0.30),
one hour 0.19 (95% CI 0.10, 0.27), two hours 0.16 (95% CI
0.07, 0.25), and three hours 0.17 (95% CI 0.09, 0.26) with
four hours as the reference value.

Table 2 shows these coefficients for all levels of attrib-
utes and the significance of each coefficient. Coefficients can
be compared across attributes to show the relative prefer-
ences for each level. Cost and side-effects were the two most
important attributes; specifically, “no side-effects” was the
single most preferred PrEP level and $0 out-of-pocket cost
was the second most important.

We also conducted an analysis to determine the coeffi-
cients associated with each attribute level for different demo-
graphic groups and those with different experiences with
PrEP, with the results of this analysis found in the appendix
[22]. Overall, lower income people (those making less than
$75,000 per year) had statistically significantly higher coef-
ficients associated with lower cost PrEP and lower coeffi-
cients associated with higher cost PrEP. Side-effects were
more important for White respondents than for other racial
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Fig. 1 Relative Importance 50%
of Each Included Attribute . 43.5%
(Percent to which the attribute 45%
contributed to the decision to
40%
use PrEP) o 35.2%
S 35%
S
5 30%
Q.
£ 25%
T 20%
G>J 15% %
12.2%
O (]
9.1%
10%
5%
0%
Mode of Time for Follow-up Total Cost Side effects
Administration Visits
Tab}llePZ E]lgogtitSFlisC foefﬁcients for Attribute Level Coefficient SE Z-score p-value
each PrEP attribute
Side effects No side effects 0.76 0.040 12.19 <0.001
Side effects on starting 0.55 0.041 13.44 <0.001
Side effects that persist 0.34 0.042 795 <0.001
Longer-term side effects Constrained to be 0
Total cost $0 0.62 0.049 12.61 <0.001
$10 0.61 0.049 12.36 <0.001
$25 0.41 0.051 8.14 <0.001
$50 0.40 0.051 7.78 <0.001
$100 0.26 0.052 5.03 <0.001
$200 Constrained to be 0
Time for Follow-up visits 30 min 0.21 0.043 493 <0.001
lh 0.19 0.044  4.25 <0.001
2h 0.16 0.044  3.66 <0.001
3h 0.17 0.044  4.00 <0.001
4h Constrained to be 0
Mode of administration ~ Daily pill 0.01 0.039 0.29 0.773
Pill at the time you have sex 0.08 0.039 2.04 0.041
Injection 0.16 0.038 4.21 <0.001
Implant Constrained to be 0

and ethnic groups. Finally, we explored the coefficients
associated with each level based on experience with and
self-reported willingness to take PrEP in the future. Those
who had taken PrEP in the past were more sensitive to out-
of-pocket costs (relatively higher coefficients associated with
lower costs) than those who had never taken PrEP. Those
who were more willing to take PrEP in the future (probably
or definitely willing) had higher coefficients associated with
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less side-effects and lower coefficients associated with worse
side effects.

Predicted Preference Shares

Using the results of the DCE, we simulated preferences to
predict how cost and side-effects (the most important attributes
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Fig. 2 Effects of changing the characteristics on the average probability of uptake for PrEP for the overall survey population

for preferences) influence the average probability of PrEP
uptake in Fig. 2, starting from a 50% baseline. For example,
if PrEP costs increased from $0 to $10, 0.5% of respondents
would not be interested. Side-effects also made people less
interested in PrEP; if PrEP had only side-effects on starting,
10.7% fewer people would be interested in PrEP compared to
PrEP with no side-effects. The overall most preferred combi-
nation of attributes was PrEP that cost $0 out-of-pocket per
month, 30 min travel time, had no side-effects, and was admin-
istered by injection every few months.

Discussion

This is among the first studies to evaluate the decision-mak-
ing process between different formulation of PrEP including
LAI-PrEP among at-risk GBMSM. In this study of racially
diverse GBMSM, we identified a strong preference for
PrEP when offered as an injectable treatment, with no side
effects, at no-cost, and with visit times of 30-min or less.
LAI-PrEP was the most preferred mode of administration
though more strongly preferred by White respondents than
those of other races, by people who had taken PrEP in the
past, and by people who had not previously used PrEP but
expressed willingness to try it. Consistent with other studies
of the impact of attributes of PrEP and their impact on pref-
erences, lower out-of-pocket cost ($0) PrEP with no side-
effects was the most preferred option to optimize PrEP use.
These results can help guide PrEP implementation efforts

and policy decisions to maximize PrEP uptake and effective-
ness in reducing HIV incidence among at-risk populations.

Our study builds on evidence from previous DCEs on
PrEP preferences. One DCE that recruited participants via
gay social networking applications also found cost was
the most important attribute, though side-effects were not
included as an attribute. Given the importance of side effects
in our study, this study characterizes the relationship and
impact of both cost and side-effects on PrEP preferences
[23]. In another DCE study of preferences for LAI-PrEP in a
national sample of MSM, side-effects and cost were the two
most important attributes [24], consistent with our results;
this study expands on that work and shows the importance
of these attributes across all modalities of PrEP. A DCE of
PrEP preferences in the US military found mode of admin-
istration to be the most important attribute in both those
with and without experience taking PrEP, but neither cost
nor side-effects were included in that DCE [25]. Our results
strongly suggest that keeping out-of-pocket costs and side-
effects low increases interest in PrEP, regardless of mode of
administration. The introduction of a new PrEP mode alone
may not increase PrEP uptake without accompanying strate-
gies to ensure out-of-pocket costs and side effects are low.
Efforts to develop new formulations of PrEP may increase
interest in at-risk populations but are likely not as important
as efforts to keep PrEP out-of-pocket costs low, though some
research suggests that when directly asked about preferences
for LAI-PrEP, relatively few GBMSM say they would prefer
that to oral PrEP [26]. Similarly, while time was not a major
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driver of preferences, respondents showed a clear prefer-
ence for shorter travel times. Keeping time costs low through
short visits and injections every few months could increase
interest in and uptake of PrEP.

PrEP preferences also varied by demographic group and
with different levels of PrEP experience. Lower-income
respondents (< $75,000 per year in our sample) were more
sensitive to out-of-pocket PrEP costs. Additionally, those
with experience taking PrEP were more sensitive to these
costs, suggesting that past experience with PrEP was nega-
tively impacted by the actual out-of-pocket costs of PrEP
they experienced. If health care providers, payers, and poli-
cymakers want to target PrEP to people with low incomes
or those who may have taken PrEP in the past, out-of-pocket
costs need to be kept low.

In our study, small increases in cost (e.g., from $0 to
$10) were not associated with large decreases in interest
in PrEP. The tradeoffs we simulated between cost and side-
effects also suggests that low PrEP costs alone may not be
enough to encourage uptake. Simulated PrEP uptake was
more impacted by even short-term side effects upon starting
than costs of PrEP of at least $25. Costs of $50 per month
were needed to cause respondents to be less interested in
PrEP with no side-effects than PrEP with side-effects only
on starting. Respondents also had very strong preferences
against long-term side-effects. Individuals would prefer
paying $200 for PrEP with no side-effects than pay noth-
ing for PrEP with long-term side-effects. This suggests that
efforts to reduce PrEP out-of-pocket costs, in isolation of
the other tradeoffs patients consider, may not be effective
to increase interest in PrEP. Surveys have shown that many
young GBMSM are not even aware of PrEP [27], so targeted
messaging efforts by public health officials about the safety
and efficacy of PrEP may be the best way to increase PrEP
uptake among high-risk youth and others unfamiliar with
PrEP, especially given the importance of low out-of-pocket
costs for PrEP among young GBMSM [28]. Among those
not reporting interest in PrEP, there was no single attribute
that stood out as being most important to increase interest
in PrEP among that group.

Keeping out-of-pocket costs low or none is of critical
importance to maximize uptake. The US has several models
for PrEP assistance that can make total out-pocket costs close
to $0. In addition to the manufacturer’s coupon programs
and other PrEP assistance programs, federal guidelines as
of 2021 mandated that non-grandfathered Affordable Care
Act compliant private health insurance plans cover services
associated with PrEP, including provider visits, HIV and STI

@ Springer

testing to remain eligible monitoring of kidney function, and
others [29]. These recent decisions are a step in the direction
of realizing the ideal combination of PrEP attributes that can
increase uptake. However, covering out-of-pocket costs for
uninsured individuals and especially in states that have not
expanded Medicaid is still major challenge.

Limitations

DCE is a stated preference methodology; though we tried
to keep choices simple and similar to those that may be
encountered in real-world settings, respondents may not
be familiar with making these decisions. For example, at
the time of the survey, implant and LAI-PrEP were not
approved PrEP modalities in the US. However, including
these as options gave us the opportunity to assess emerg-
ing technologies and compare those to the current standard
of care. In the interest of lowering cognitive burden for
respondents, we also only presented a subset of the avail-
able attributes that people may consider when making a
decision about PrEP. We only had respondents complete
eight choice tasks with four attributes in order to increase
survey completion rates; this is on the lower end but still
within standard DCE practice [30]. While the results of
this DCE show the relative importance of each of these
attributes, the specific numeric values of the coefficients
presented are dependent on the attributes and levels used
in this experiment. With different attributes or levels, these
numeric values would likely be different, though their rel-
ative impact would remain consistent. Additionally, this
sample may be unrepresentative of all US GBMSM. We
limited our sample to those using gay social networking
sites in New England, and most of our respondents were
cisgender non-Hispanic White men. Future research on
PrEP preferences could include more transgender or non-
binary individuals as well. Doing an online survey could
be biased towards those GBMSM with higher levels of
education [31]. We used a set of checks and questions to
flag potential bots or spammers, and like other surveys
dropped a high percentage of respondents from outside of
our geographic study area. [32]

Implications
Despite these limitations, the results of this experiment

highlight the complex decisions that GBMSM make when
considering whether to take PrEP and which formulations.
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Policymakers should use these results to better develop
strategies to increase the uptake of PrEP among MSM and
prevent future HIV infections. Clear communication by
the Centers for Disease Control and Prevention about the
short- and long-term side-effects as well as the constant
monitoring of side effects by physicians could help reduce
the impact of fear of those side effects on PrEP uptake.
Costs are also a barrier that can be addressed through
policy. The US Preventative Services Task Force (USP-
STF) recommendation on PrEP as an effective tool for HIV
prevention (and associated “A” rating) should require most
health plans in the US to cover PrEP medications without
cost-sharing [33]. However, PrEP costs are complex and
consist of more than just the cost of the medication, with
lab testing and outpatient visits potentially adding up to
hundreds or thousands of dollars in cost per year. Given
the importance of cost in the decision to use PrEP, copay
assistance programs through manufacturers and state pol-
icy efforts to reduce costs of PrEP could target these addi-
tional out-of-pocket costs to keep the overall costs of PrEP
under $25 per month. Providers should be mindful as new,
preferred modes of PrEP, like injections, are approved by
the FDA. However, offering a new mode of administra-
tion may not substantially increase the appeal of PrEP on
its own. Telemedicine and other virtual care approaches
that have increased in use during the COVID-19 pandemic

could be useful for reducing travel times for routine PrEP
outpatient visits.

Conclusion

In this DCE measuring PrEP preferences in GBMSM, PrEP
delivered through injection every few months, with no
side-effects, that cost $0 out-of-pocket per month, and had
30 min travel time, represented the most desirable package
for PrEP. While LAI-PrEP was the most preferred mode of
administration, mode of administration did not emerge as a
strong driver of preferences for PrEP. Instead, side-effects
and monetary cost were the two most important attributes
predicting PrEP preferences. As PrEP is a key piece of the
Ending the HIV Epidemic (EtHE) plan, efforts to scale up
the use of PrEP are unlikely to succeed unless cost and side-
effect barriers can be sufficiently addressed by health care
providers and policymakers.

Appendix

See Tables 3 and 4.

Table 3 Attributes and levels

. . . Attribute
used in the discrete choice

Levels

experiment Total cost (average per month)

Time for follow-up visits (travel time and clinic

time, every 3 months)

Side effects

Mode of administration

* $0

e $10
® $25
® $50
e $100
e $200

e 30 min
elh
e2h
e3h
e4h

o No side effects

e Some side effects on starting (headaches, nausea)
then none

o Some side effects on starting (headaches, nausea)
that persist while you are on PrEP

o Some longer-term side effects (bone and kidney
problems) in later years on PrEP

o Daily pill

o Pill only around the time you have sex

o Injection every few months

Small implant every few months

@ Springer



AIDS and Behavior (2023) 27:2606-2616

2614

juerdwy
(S0°0) 12°0 (90°0) 80°0 (90°0) TT'0 (S0°0) 11°0 (#1°0) 0T°0 (60°0) €0°0— (S0°0) 81°0 (60°0) ST'0 (S00) 810 (90°0) €10  uonoafug
X3S
Jo own
(S0°0) 01°0 (90°0) S0°0 (90°0) 80°0 (50°0) 80°0 #1°0) 210 (60°0) 10°0— (50°0) 80°0 (60°0) €10 (500 010 (90°0) SO0 =ure[d
(S0°0) LOO (90°0) 80°0— (90°0) €00 (50°0) 10°0— (S1°0) 100— (60°0) 100~ (50°0) 000 (60°0) LOO (500 1000— (90°0) L0°0 11 ATreq
uonen
-Srarupe
JO 9pOIN
wIo)
-3uog
Ao
(90°0) 10 (L0'0) TT0 (L0'0) 1€°0 (90°0) 8€°0 91°0) LEO 01°0) ¥20 (90°0) 9%°0 (60°0) 1T°0 (S0°0) 1€°0  (LO'0) LE'O IuSISI
3umnre)s
uodn
(50°0) 69°0 (90°0) ¥€°0 (90°0) TS0 (50°0) 09°0 (ST°0) 0L'0 (01°0) 8T°0 (90°0) TL0 (60°0) 1€°0 (S0°0) ¥S'0  (L0°0) 9S50 Aluo
(50°0) 96°0 (90°0) #+°0 (90°0) 9L°0 (S0°0) 6L°0 (ST°0)9L°0 (60°0) 0L°0 (90°0) ¥6°0 (60°0) 8€°0 (50°0) 690 (L00) L8O SQUON
S103)J9 IPIS
Uy
(90°0) 81°0 (L0'0) 9T°0 (L0'0) 8T°0 (90°0) LT°0 010 7210- (01°0) ST°0 (90°0) ST'0 (01°0) 01°0 (90°0) €1°0  (LO'0) TTO ye
(90°0) ¥1°0 (L0'0) 61°0 (L0'0) 91°0 (90°0) LT°0 O10110- (01°0) 100 (90°0) 92°0 01°0 110 (90°0) S1T°0  (LO'0) 8T°0 uc
(90°0) TT'0 (L0'0) T1°0 (L0'0) TTO (90°0) LT°0 (ST'0) +1°0 (01°0)01°0 (90°0) LT'0 (01°0) 90°0 (900120 (LO0) 1T°0 gl
(S0°0) ST'0 (L0'0) ST°0 (L0'0) 61°0 (90°0) +T°0 (91°0) 80°0— (01°0) S0°0 (90°0) €€°0 01°0)91°0 (S0'0) €20 (L0'0) 8T°0 ur Og
§1S0J5 QW ],
00¢$
(L0°0) 6T°0 (80°0) 12°0 (80°0) €0 (L0'0) 61°0 (81°0)91°0 (€1°0) 920 (L0'0) 8T°0 (IT°0) ST0 (L0'0) 970  (80°0) ¥T'0 001$
(L0'0) 0S°0 (80°0) +T°0 (80°0) 95°0 (90°0) 0€°0 (61°0) LOO- (T10) 2’0 (LO0) L¥'0 (I1°0) S€°0 (L0'0) 8€°0  (80°0) ¥7°0 0S$
(L0'0) S0 (80°0) LEO (80°0) LSO (90°0) 1€°0 (61°0) 600 (T1°0) 01°0 (L0°0) 9%°0 (I1°0) 6€°0 (90°0) S¥'0  (80°0) SE€'0 SZ$
(90°0)
0L0 (80°0) 9t°0 (80°0) ¥L0 (90°0) 15°0 (LT°0) L0 (T1°0) 690 (L0'0) 290 (IT°0) ¥S°0 (90°0) €90 (80°0) LSO 01$
(90°0) $9°0 (80°0) LSO (80°0) 6L°0 (90°0) 6t°0 (L1°0) 890 (T1°0) 690 (L0'0) 90 (IT°0) S0 (90°0) 1.0 (80°0) 8%°0 0%
1500
1o300d
-}0-mQ
FSz=w
Qzy=w daid (6ST=U) dd1d (PLz=w) 90r=u) (Le1=w) 9zr=uw) Swoout
oy} 0} Jur[[Ipm Sur[[im JoN dd1d Usyel,  dHid us3el JON (cs=w WO (0zT=w Yoerg (6LE=U) AMYM oruedsry Suwodur MO Y31y

((gS) ueowr) sjuopuodsar Jo sdnois JuUSISYIP IO SJUSIOYFA0D SISO ¢ d|qel

pringer

Qs



AIDS and Behavior (2023) 27:2606-2616

2615

Author Contributions LD, PAC, and JR obtained funding for the study.
All authors contributed to the design of the survey and experiment.
ZP, AS, and SN conducted data collection. ZP conducted analyses and
wrote the initial draft of the manuscript. LD contributed to the writing.
All authors reviewed the final manuscript.

Funding (Information That Explains Whether and By Whom the Research
was Supported) Open access funding provided by SCELC, Statewide
California Electronic Library Consortium. This research was supported
by grant R21 MH118019-01 from the National Institutes of Health.

Availability of Data and Material (Data Transparency) Data is available
from authors upon reasonable request.

Code Availability (Software Application or Custom Code) All analyses
were conducted in R, using the RStudio application (2021.09.02 Build
382).

Declarations

Conflict of interest The authors declare that they have no competing
interests.

Ethics Approval (Include Appropriate Approvals or Waivers) The study
was approved by the Institutional Review Board at Miriam Hospital
in Providence, RI.

Consent to Participate (Include Appropriate Consent State-
ments) Respondents provided informed consent before beginning the
survey.

Consent for Publication (Consent Statement Regarding Publishing an
Individual’s Data or Image) Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Sullivan PS, Johnson AS, Pembleton ES, et al. Epidemiology
of HIV in the USA: epidemic burden, inequities, contexts, and
responses. Lancet. 2021;397(10279):1095-106.

2. Fields SD, Tung E. Patient-focused selection of PrEP medica-
tion for individuals at risk of HIV: a narrative review. Infect Dis
Therapy. 2021;10(1):165-86.

3. U.S. Food & Drug Administration. FDA Approves First Injectable
Treatment for HIV Pre-Exposure Prevention. https://www.fda.
gov/news-events/press-announcements/fda-approves-first-injec
table-treatment-hiv-pre-exposure-prevention. (2021). accessed
January 10, 2022.

4. Centers for Disease Control and Prevention. Diagnoses of HIV
infection in the United Stated and dependent areas, 2015. HIV
Surveill Rep. 2016;27.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hess KL, Hu X, Lansky A, Mermin J, Hall HI. Lifetime risk of a
diagnosis of HIV infection in the United States. Ann Epidemiol.
2017;27(4):238-43.

Centers for Disease Control and Prevention. HIV in the United
States and Dependent Areas. https://www.cdc.gov/hiv/statistics/
overview/ataglance.html (2021). Accessed April 6, 2022.

Ya-lin AH, Zhu W, Smith DK, Harris N, Hoover KW. HIV pre-
exposure prophylaxis, by race and ethnicity—United States,
2014-2016. Morb Mortal Wkly Rep. 2018;67(41):1147.
Doblecki-Lewis S, Liu A, Feaster D, et al. Healthcare access
and PrEP continuation in San Francisco and Miami follow-
ing the US PrEP demo project. J Acquir Immune Defic Syndr.
2017;74(5):531.

Galea JT, Kinsler JJ, Salazar X, et al. Acceptability of pre-expo-
sure prophylaxis as an HIV prevention strategy: barriers and facil-
itators to pre-exposure prophylaxis uptake among at-risk Peruvian
populations. Int J] STD AIDS. 2011;22(5):256-62.

Crosby RA, Geter A, DiClemente RJ, Salazar LF. Acceptability
of condoms, circumcision and PrEP among young black men who
have sex with men: a descriptive study based on effectiveness and
cost. Vaccines. 2014;2(1):129-37.

Smith DK, Toledo L, Smith DJ, Adams MA, Rothenberg R. Atti-
tudes and program preferences of African-American urban young
adults about pre-exposure prophylaxis (PrEP). AIDS Educ Prev.
2012;24(5):408-21.

Chan PA, Mena L, Patel R, et al. Retention in care outcomes
for HIV pre-exposure prophylaxis implementation programmes
among men who have sex with men in three US cities. J Int AIDS
Soc. 2016;19(1):20903.

Department of Health and Human Services. Opportunities to
improve HIV prevention and Care Delivery to Medicaid and CHIP
Beneficiaries. https://www.medicaid.gov/federal-policy-guidance/
downloads/cib120116.pdf. (2016). Accessed Dec 14, 2021.
Currie D. HIV prevention pill welcomed as new tool in AIDS
battle: medication comes with high price tag. Nation’s Health.
2012:42(7):1-12.

Kubicek K, Arauz-Cuadra C, Kipke MD. Attitudes and percep-
tions of biomedical HIV prevention methods: voices from young
men who have sex with men. Arch Sex Behav. 2015;44(2):487-97.
Kay ES, Pinto RM. Is insurance a barrier to HIV preexpo-
sure prophylaxis? Clarifying the issue. Am J Public Health.
2020;110(1):61-4.

National Institute of Allergy and Infectious Diseases. Info-
graphic—Long-Acting Forms of HIV Prevention. https://www.
niaid.nih.gov/diseases-conditions/long-acting-forms-hiv-preve
ntion (2019). Accessed Dec 14, 2021.

Bridges JF, Selck FW, Gray GE, Mclntyre JA, Martinson NA.
Condom avoidance and determinants of demand for male circum-
cision in Johannesburg, South Africa. Health Policy Planning.
2011;26(4):298-306.

Phillips KA, Maddala T, Johnson FR. Measuring preferences for
health care interventions using conjoint analysis: an application
to HIV testing. Health Serv Res. 2002;37(6):1681-705.

Bridges JF, Hauber AB, Marshall D, et al. Conjoint analysis
applications in health—a checklist: a report of the ISPOR Good
Research Practices for Conjoint Analysis Task Force. Value
Health. 2011;14(4):403-13.

Sosnowy C, Predmore Z, Dean LT, et al. Paying for PrEP: A
qualitative study of cost factors that impact pre-exposure prophy-
laxis uptake in the US. International Journal of STD & AIDS.
2022:09564624221132406.

To access the Appendix click on the Details tab in the article
online.

Dubov A, Ogunbajo A, Altice FL, Fraenkel L. Optimizing access
to PrEP based on MSM preferences: results of a discrete choice
experiment. AIDS Care. 2019;31(5):545-53.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://www.fda.gov/news-events/press-announcements/fda-approves-first-injectable-treatment-hiv-pre-exposure-prevention
https://www.fda.gov/news-events/press-announcements/fda-approves-first-injectable-treatment-hiv-pre-exposure-prevention
https://www.fda.gov/news-events/press-announcements/fda-approves-first-injectable-treatment-hiv-pre-exposure-prevention
https://www.cdc.gov/hiv/statistics/overview/ataglance.html
https://www.cdc.gov/hiv/statistics/overview/ataglance.html
https://www.medicaid.gov/federal-policy-guidance/downloads/cib120116.pdf
https://www.medicaid.gov/federal-policy-guidance/downloads/cib120116.pdf
https://www.niaid.nih.gov/diseases-conditions/long-acting-forms-hiv-prevention
https://www.niaid.nih.gov/diseases-conditions/long-acting-forms-hiv-prevention
https://www.niaid.nih.gov/diseases-conditions/long-acting-forms-hiv-prevention

2616

AIDS and Behavior (2023) 27:2606-2616

24.

25.

26.

217.

28.

Beckham S, Sanchez T, Zlotorzynska M, et al. Preferences for
implementing long-acting injectable pre-exposure prophylaxis
among cisgender men who have sex with men in the United States.
J Int AIDS Soc. 2021;24(S4):29-31.

Gutierrez JI, Dubov A, Altice F, Vlahov D. Measuring PrEP pref-
erences among US military men who have sex with men: results
of an adaptive choice based conjoint analysis study. 2021.

Wray TB, Chan PA, Klausner JD, Ward LM, Ocean E. Gay, bisex-
ual, and other men who have sex with men who are not on oral
PrEP may be less interested in available injectable products than
in oral PrEP: examining individual-level determinants of interest
and barriers across products. AIDS Behav. 2022:1-12.

Dunville R, Harper C, Johns MM, et al. Awareness and willing-
ness to use biomedical prevention strategies for HIV among sexual
and gender minority youth: results from a national survey. J Ado-
lesc Health. 2021;68(1):199-206.

Asiago-Reddy EA, McPeak J, Scarpa R, et al. Perceived access to
PrEP as a critical step in engagement: a qualitative analysis and
discrete choice experiment among young men who have sex with
men. PLoS ONE. 2022;17(1): e0258530.

@ Springer

29.

30.

31.

32.

33.

Keith K. New guidance On PrEP: support services must be cov-
ered without cost-sharing. health affairs blog. (2021). Accessed
Jan 19 2022.

Ryan M, Gerard K. Using discrete choice experiments to value
health care programmes: current practice and future research
reflections. Appl Health Econ Health Policy. 2003;2(1):55-64.
Sullivan PS, Khosropour CM, Luisi N, et al. Bias in online recruit-
ment and retention of racial and ethnic minority men who have
sex with men. J Med Internet Res. 2011;13(2): e38.

Ballard AM, Cardwell T, Young AM. Fraud detection protocol for
web-based research among men who have sex with men: develop-
ment and descriptive evaluation. JMIR Public Health Surveill.
2019;5(1): e12344.

Kates J, Dawson L, Horn TH, et al. Insurance coverage and financ-
ing landscape for HIV treatment and prevention in the USA. Lan-
cet. 2021.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Optimizing Uptake of Long-Acting Injectable Pre-exposure Prophylaxis for HIV Prevention for Men Who Have Sex with Men
	Abstract
	Resumen
	Introduction
	Methods
	Development of DCE
	Fielding the DCE
	Analysis of Results

	Results
	Respondent Demographics
	Importance of PrEP Attributes
	Preferences for Each Level Within Each Attribute
	Predicted Preference Shares

	Discussion
	Limitations
	Implications

	Conclusion
	Appendix
	References


