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Abstract

Purpose of review: Despite the growing availability of effective HIV prevention and treatment
interventions, there are large gaps in their uptake and sustained use across settings. It is crucial

to elicit and apply patients' and stakeholders' preferences to maximize the impact of existing and
future interventions. This review summarizes quantitative preference elicitation methods (PEM)
and how they can be applied to improve the delivery and uptake of HIV prevention and treatment
interventions.

Recent findings: PEM are increasingly applied in HIV implementation research, however,
discrete choice experiments (DCEs) have predominated. Beyond DCEs, there are other
underutilized PEM that may improve the reach and effectiveness of HIV prevention and treatment
interventions among individuals by prioritizing their barriers to engagement and determining
which attributes of interventions and delivery strategies are most valued. PEM can also enhance
the adoption and sustained implementation of strategies to deliver HIV prevention and treatment
interventions by assessing which attributes are the most acceptable and appropriate to key
stakeholders.

Summary: Greater attention to and incorporation of patient’s and stakeholders’ preferences for
HIV prevention and treatment interventions and their delivery has the potential to increase the
number of persons accessing and retained in HIV prevention and treatment services.
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Introduction

Progress in the implementation of public health interventions requires a shift in scientific
lens to end users, rather than our present focus on delivery. The response to the HIV
pandemic globally provides an important example. Despite the near-universal availability of
effective combination antiretroviral therapy (ART) globally, in 2020, more than 10 million
persons living with HIV were not on treatment, and there were 680,000 AIDS-related deaths
[1]. That same year, despite the availability of a widening array of effective HIV prevention
interventions (e.g., oral daily pre-exposure prophylaxis (PrEP), condoms, voluntary medical
male circumcision), 1.5 million persons were newly infected with HIV [1]. Gaps in the
uptake of and sustained adherence to HIV prevention and treatment interventions undermine
benefits for individuals and threaten progress toward global HIV control. While existing
gaps in the global HIV prevention and treatment cascades are multifactorial and context
specific, they in part reflect limited focus on understanding the preferences of patients and
key stakeholders — including methods to deepen our understanding of acceptability, and the
desires and choices of people, particularly those who live under conditions of economic and
social constraints.

Preference elicitation methods (PEM) — quantitative methods that can estimate the relative
value of health- or healthcare-related attributes (e.g., features and characteristics) to
individual end users — represent a class of research methods that are growing in prominence
but are still underutilized [2,3]. While PEM are standard practice in commercial marketing,
their application in medicine and public health can advance our understanding of how to
design interventions and services to conform to end user preferences, and therefore be most
likely to be sought out and used. Notably, these methods are increasingly being used to
understand the market of new HIV prevention and treatment interventions (e.g., long-acting
formulations, and different drug delivery mechanisms such as injectables and vaccines,
intravaginal rings, microbicides, implants, patches, etc.) [3-6]. This paper will summarize
(1) promising available PEM, (2) their use in HIV prevention and treatment implementation
research to date, and (3) highlight how they can be used to enhance overall effects using

the Reach, Effectiveness, Adoption, Implementation and Maintenance (RE-AIM) framework

[71.

Overview of preference elicitation methods

Broadly conceptualized, PEM are quantitative methods involve that enable researchers to
gain insight into persons’ (e.g., community members, patients, healthcare workers [HCWs],
administrators, implementing partners, policy makers) relative acceptability, desirability or
importance for different attributes [2,8]; they involve participants’ valuation of different
attributes that yield preference weight estimates. Many of these methods emerge from
economics and are based on a theory explaining human behavior through our desire to
maximize “utilities,” which are units of happiness or satisfaction derived from consuming a
good or service [9,10]. Utility theory postulates a number of assumptions but one of them
is that individuals have different preferences that lead them to choose different goods and
services under budget constraints [9]. In the context of health and implementation research,
PEM offers participants choices among alternative attributes (or their respective levels) that
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represent different possible characteristics for one the seven intervention types - “7 P’s”
(pills, programs, practices, principles, products, policies, and procedures) [11]- and what
tradeoffs they may be willing to make to get their preferred attribute(s). Examples of PEM
for a pharmacologic intervention might assess the relative prioritization or preferences for:
effectiveness, likelihood of side effects, route of administration (e.g., oral vs intramuscular),
or frequency of dosing. For healthcare delivery strategies (e.g., implementation strategies
[12]), PEM may evaluate the value ascribed to attributes such as: the location of services,
cost, accessibility (e.g., same-day availability vs scheduled appointment), and wait time
duration to receive services.

To gain an improved understanding of available preference methods for health research,
Soekhai et al, undertook a systematic review of the literature, building on two prior

reviews [8,13], to develop a compendium; 32 unique preference research methods were
identified [2]. They then developed a taxonomy of available methods, which included

10 qualitative preference exploration methods, and 22 PEM that were further categorized
into discrete-choice-based, indifference-, rating-, and ranking-methods. In brief, discrete-
choice-based methods evaluate tradeoffs for attributes (and their levels) through a series

of questions where they must choose among hypothetical alternative profiles; indifference
methods vary the attribute of one alternative until a participant no longer has a preference
between alternatives; ranking methods utilize ranking exercises to evaluate a participant’s
preferred order of attributes within a set; rating methods use a comparative rating approach
and often allow participants to directly express importance/preference/agreement along a
labeled scale [2]. To provide insight as to what preference research methods may be

useful at different stages of the translational research process, Whichello et al. undertook a
rigorous stakeholder-engaged review process to rank and compare the potential usefulness of
available preference research methods for decision-making in the medical product lifestyle
[14]. This yielded 15 promising or potentially promising preference elicitation methods that
are likely to meet the different needs of intervention developers and health decision-makers;
Table 1 provides a brief description for each of these methods.

The use of preference elicitation methods in HIV prevention and treatment

studies to-date

Over the last decade there has been a surge in studies utilizing PEM to inform strategies

to improve the delivery and uptake of HIV prevention and treatment interventions. Several
reviews have been published to synthesize the findings of preference research studies related
to this topic [3-6]. In a recent systematic review of studies utilizing PEM for HIV prevention
and testing interventions (from 1998 to 2020; both intervention design and service delivery),
84 studies used only six methods among the 22 method archetypes identified by Soekhai

et al [3]. Discrete choice experiments (DCE) were the most used (33%), followed by
conjoint analysis (CA) (25%), willingness to accept (21%), willingness to pay (18%), and
best-worst scaling (BWS) (2%). Another review focused on DCEs, CA, and BWS for both
HIV prevention and treatment [4]; from 2000-2017, they identified only 57 studies - 63%
involved DCEs, 34% CA, and 4% used BWS. Collectively, these reviews highlight major
gaps in use of the full scope of available PEM to improve implementation of HIV prevention
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and treatment interventions (summarized in Table 1). Given the underutilization of different
PEM to-date, Table 1 also provides a hypothetical example for how each method could

be applied to provide insight to patients’ and stakeholders’ preferences and enhance HIV
prevention and treatment interventions and their delivery.

Preference elicitation methods for improving HIV prevention and treatment

implementation outcomes

PEM have immense potential to increase the impact of HIV prevention and treatment
interventions in real-world settings. For example, a recent review of DCEs for HIV treatment
services identified that, across diverse settings, patients strongly preferred friendly, patient-
centered HCWs and were willing to trade substantial amounts of time or money for

this service feature [5]. Understanding such tradeoffs and how preferences differ across
patient groups can help focus implementation efforts, thereby improving the acceptability
and reach of HIV prevention and treatment services. RE-AIM is a widely utilized
implementation science planning and evaluation framework, comprised of five dimensions
- reach, effectiveness, adoption, implementation, and maintenance (definitions provided
in Table 2) - that represent crucial implementation outcomes that influence the impact of
translating health innovations into practice and understanding why programs and strategies
do or do not achieve their desired goals [7,64]. This section describes the potential of
available PEM among patients, HCWSs, decision makers, and other key stakeholders to
enhance each dimension of RE-AIM as they relate to the implementation of HIV prevention
and treatment interventions (Table 2). While this review focuses on PEM, preference
exploration (qualitative) methods [2,13] have important utility across all implementation
phases and for each RE-AIM dimension to (1) explore stakeholders’ preferences (e.g.,
acceptability or importance) for different attributes and to inform and improve the design
of preference elicitation studies by ensuring local relevance and meaningfulness (e.g., final
list of attributes), and (2) better understand reasons underlying stakeholders’ preferences
identified from preference elicitation studies [65,66] .

Increasing Reach of current and future HIV prevention and treatment interventions

Often, many HIV prevention and treatment interventions are healthcare facing and focus on
what clinical and public health practitioners/researchers feel that patients ‘need’ in order to
achieve an outcome of interest. But how can we do better to ensure that such interventions
and how we deliver them are also aligned with what patients actually ‘need’ and ‘want’?
PEM can significantly increase the reach and equity of HIV prevention and treatment

by providing insight into these crucial questions. Optimizing ‘reach’ begins well before
implementation in real-world settings and incorporating patient preferences should begin
during the earliest phases of product development. This helps ensure that HIV prevention
and treatment interventions are ‘acceptable,” including the tradeoff between gaining novel
features (e.g., new delivery method or longer dosing intervals) and their potential adverse
effects (e.g., injection site pain), as well as whether they may be appealing, especially

in the context of currently available interventions. Notably, patient preference research is
increasingly being incorporated into the regulatory decision-making process for medical
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products and devices by the US Food and Drug Administration (FDA) and European
Medicines Agency (EMA) [67,68].

PEM in conjunction with implementation science theories, models and frameworks (TMFS)
[69], can improve the number of persons and populations who are able to access

and uptake (e.g., reach) effective HIV prevention and treatment interventions in several
ways (Table 2). First, TMFs such as the theoretical domains framework [70] and the
Consolidated Framework for Implementation Research [71,72] can help elucidate multi-
level determinants of access to and uptake of interventions and PEM can then identify
priorities among theoretically derived barriers. PEM can also be applied to identify
individuals” most preferred features of potential implementation strategies; then, using a
theoretically-based design approach [73-75], and with input from key stakeholders (see
“Adoption” section below), the preference data can inform implementation strategies to
improve intervention coverage. Additionally, PEM may also be utilized to identify the most
preferred communication channels and messengers and the most resonant and appealing
messages for driving uptake of interventions and services [76].

An important feature of PEM is their potential to provide insight into the diversity

of audience segments (e.g., preference heterogeneity), and therefore allow public health
programs to be designed to reach all segments. Latent class analysis of preference elicitation
data can be especially useful for identifying end user groups with distinct preferences that
are “hidden from view,” and can give a window into how big such groups may be (e.g.,
preference archetypes) [77-81]. This can help to determine whether a diverse offering of
tailored delivery and communication strategies may be needed to appeal to and increase
reach among different preference archetypes. Further, for researchers, implementation
partners, and decision-makers, simulations using preference elicitation data can help predict
the expected uptake of introducing new interventions or implementing new delivery
strategies, including among persons who are not currently engaged in HIV prevention and
treatment services [82-84]. Collectively, this also suggests that PEM represent a powerful
suite of research tools to improve health equity by increasing the reach of HIV prevention
and treatment interventions and services (and their associated health benefits) to underserved
populations [85,86].

Increasing Effectiveness of current and future HIV prevention and treatment interventions

PEM can improve the individual-level (e.g., improved health and quality of life) and
population-level effectiveness (e.g., reduced HIV incidence and mortality) in several ways.
First, by understanding and incorporating individuals’ needs during the development phase
and then providing a choice among several effective interventions (see “Reach” section
above), individuals may be more likely to have sustained adherence and retention in services
because products are more closely aligned with their needs and wants. It is important to note
that even if some prevention interventions are less efficacious than other available options,
they can still help increase population-level effectiveness if they are highly appealing to

and used by persons at high risk for HIV acquisition who not currently engaged / retained

in HIV prevention services (for example, if patients would trade efficacy for convenience,
privacy, or fewer side effects) - this concept is known as mosaic effectiveness [87]. PEM
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can further improve effectiveness by helping to prioritize individuals’ contextually specific
barriers to adherence to available interventions and retention in HIV services — again with
special attention to persons at high risk for adverse HIV prevention or treatment outcomes.
These methods could then then help determine which features of an implementation
strategy to facilitate improved adherence and retention are the most appropriate, useful,
and appealing to those with the greatest unmet need [73-76].

Improving Adoption, Implementation, and Maintenance of HIV prevention and treatment
interventions and strategies for delivering them

PEM can also help optimize the adoption, implementation and maintenance (e.g.,
sustainability) of HIV prevention and treatment interventions and services by understanding
and incorporating the priorities and preferences of HCWSs, implementation partners and
decision-makers (Table 2). This may start with determining what HCWs and other
stakeholders believe are the most promising interventions that may better meet the needs

of the patients and clients they serve and should be prioritized for implementation. Further,
PEM guided by TMFs can help prioritize potential multi-level barriers (e.g., HCWs-,
clinic-, systems-, community-) to adopting and implementing the delivery of new and
existing interventions in their setting and across settings. This preference evidence can

then inform further preference research studies among key implementation stakeholders

to understand which potential implementation strategy features for facilitating the delivery
and uptake of HIV prevention and treatment interventions they prefer most on the basis of
perceived acceptability, feasibility, and effectiveness (including, patient-centeredness, and
equity) [88,89]; this can also provide insight into the tradeoffs that stakeholders are willing
to make, to adopt and implement new interventions using preferred strategies. Incorporating
the preferences of HCWs, implementers and other key stakeholders not only increases the
likelihood of their buy-in (adoption) and willingness to continue to engage in the delivery
strategy (implementation), but it also increases the likelihood that implementation strategies
are contextually appropriate and can be delivered as intended (fidelity) and sustained

using available resources, e.g., funds, time, personnel, infrastructure, and systems strength
(maintenance) [64,88]. Further, following implementation, PEM among stakeholders can
help to prioritize adaptations perceived as most appropriate to facilitate continued delivery
of HIV prevention and treatment interventions with fidelity to maintain high reach and
effectiveness among their target population; these methods may also provide more objective
means for prioritizing the de-implementation of existing, low-value HIV prevention and
treatment interventions [90].

Considerations and challenges for preference elicitation studies

There are several considerations for maximizing the utility of PEM for HIV prevention and
treatment implementation research. First, is choosing the most appropriate method (Table
1). While there is no specific recommended approach for selecting the most appropriate
method, there are several factors researchers may consider to determine the “best fit,’
including the research question of interest (e.g., number of attributes to assess, estimating
weights of attributes, assessment of tradeoffs between attributes, quantifying preference
heterogeneity), available resources (e.g., costs, existing experience/expertise, sample size,
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study duration, time needed to administer), and participant characteristics (e.g., complexity
of instructions and potential cognitive burden). Once a PEM has been selected, it is

crucial that where available, best practices for the design, implementation and analysis

are followed to ensure internal validity of the study results [16,17,49,91]. An additional
important consideration is the external validity of different PEM - how well do participants’
hypothetical choices predict their actual choices (e.g., stated vs. revealed)? Evidence from
the health-literature is most robust for DCEs (given their widespread application) and
suggests good predictive value but is based on limited studies [92]; further research is
required, especially to compare the predictive value for revealed choice among different
PEM for different health research questions [23,45]. Finally, an important extension of
preference elicitation studies is understanding how knowledge of patients’ preferences
(including preference heterogeneity) can be best operationalized in real-world settings. In
addition to providing interventions and tailored services directly informed by PEM, there
is ongoing interest in identifying simple screening questions that could accurately predict
which preference archetype a patient belongs to, and in-real time guide discussion of
product and service offerings most likely to be acceptable and appealing to them [93].

Conclusion

PEM have enormous potential for reducing existing gaps in the global HIV prevention and
treatment cascades by helping to ensure that interventions and service delivery models are
aligned with the needs and wants of patients and key stakeholders.
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Key points:

There are many preference elicitation methods available that can help
quantify the relative acceptability, desirability, or importance of different
attributes of interventions and service delivery models among patients,
healthcare workers, and other implementation stakeholders.

Preference elicitation methods are increasingly being applied in HIV
prevention and treatment research, however, certain methods — namely
discrete choice experiments (DCEs) — have predominated, suggesting that
the potential of other available methods may be underutilized.

Preference elicitation data can directly inform the design of future
interventions and strategies that has the potential to improve the reach,
implementation and impact of HIV prevention and treatment interventions
and services.
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Table 2.

Overview of ways in which preference elicitation methods can enhance each RE-AIM dimension as they relate
to the implementation of HIV prevention and treatment interventions

RE-AIM
dimensions[7,64]

Priority research questions that can be answered by preference
elicitation methods and their potential utility

Reach
The number, proportion and
representativeness of eligible
individuals who uptake HIV
prevention or treatment
Interventions.

What features of interventions do eligible individuals most prefer?

- Potential: Inform the design of and prioritize the development of more acceptable,
appropriate, and appealing interventions that are aligned with what eligible
individuals want (e.g., focus on Reach from the outset during development).
Understanding tradeoffs eligible individuals are willing to make to have preferred
attributes (e.g., benefits vs. risks).

What are the most important barriers and facilitators to access and uptake of existing/future
interventions among eligible individuals?

- Potential: Determine the relative importance of and prioritize specific determinants
that should be addressed as part of an implementation strategy (e.g., delivery
strategy). Gain insight into how current interventions may fall short of individuals’
needs.

What are the most preferred features of potential strategies (new and adaptations) to facilitate
the uptake of interventions (existing and new to market)?

- Potential: Inform the design of more acceptable, appropriate, and appealing
implementation strategies that are aligned with what eligible individuals want and
that directly account for factors influencing access and uptake. Gain insight into
tradeoffs eligible individuals are willing to make to access preferred service features
(e.g., willingness to pay, wait, or travel).

What are the most preferred features of a potential communication strategy to encourage the
uptake of interventions (e.g. sources, channels, and messages)?

- Potential: Inform the design of more resonant and appealing communication
strategies to increase awareness of and generate demand for existing and new
interventions among eligible individuals.

Do eligible individuals have distinct preferences (e.qg., preference heterogeneity) and what is the
size of different preference groups (e.g., segments)?

- Potential: Inform the design of interventions, and implementation and
communications strategies that are tailored to persons with distinct preferences.
This has the potential to improve health equity by focusing on unique needs of
persons not well-served by/engaged in HIV services, including groups experiencing
disparities in access to existing interventions.

Is the implementation of new interventions and/or strategies likely to improve reach among
groups with the largest current disparities in access to HIV prevention or treatment services?

- Potential: Provide insight into how the introduction of new interventions and/or
implementation strategies in the context of available services will affect population-
level coverage of interventions among groups with greatest existing need (e.g.,
forecasting).

Effectiveness
The individual- and
population-level impact
of enhancing reach on
important HIV prevention
and treatment outcomes

Individual-level: Protection
against HIV infection
(prevention), HIV viral
suppression (treatment),
improved quality of life
(prevention and treatment);

Population-level: New HIV
infections and HIV-related

deaths averted)

What features of interventions and delivery strategies do eligible individuals most prefer?

- Potential: Improve adherence to interventions and retention in services because
available interventions and delivery strategies (including strategies to directly
facilitate adherence and retention) are more aligned eligible individual’s needs and
wants (Individual level effectiveness).

Do eligible individuals have distinct preferences (e.g., preference heterogeneity)?

- Potential: Provide choice among several effective interventions (including new
interventions) and using implementation and communication strategies that reach
and appeal to diverse populations with distinct preferences, especially those at high
risk and not well-served by/currently engaged in HIV services, to increase overall
uptake and sustained engagement (Population level effectiveness/ health equity).

Do implementation strategies aligned with eligible individuals’ needs and wants modify barriers
to access and uptake?
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RE-AIM
dimensions[7,64]

Priority research questions that can be answered by preference
elicitation methods and their potential utility

- Potential: Evaluate the degree to which eligible individual’s barriers to access and
uptake of interventions is modified by implementation strategies that account for
their preferences (e.g., repeated measures before and after implementation).

Adoption
The number, proportion
and representativeness of
HCWs and settings offering
HIV prevention or treatment
interventions.

Implementation
The delivery of
HIV prevention or
treatment interventions and
implementation strategies as
intended across HCWs and
Settings.

What interventions are most appealing to HCWs, implementers, and key stakeholders to address
the needs of individuals they serve/represent?

- Potential: Increase contextual relevance as well as ‘buy-in” from HCWs and
implementation stakeholders.

What are the perceived barriers and facilitators to the adoption of interventions (existing and
new to market)?

- Potential: Elicit and prioritize barriers and facilitators to adoption among different
stakeholders (HCWs, leadership, policy makers) and understand how this may differ
or overlap by stakeholder type, and across sites and communities.

What are HCWs, implementers, and key stakeholders most preferred features of potential
strategies (new and adaptations) to facilitate the implementation of interventions (existing and
new to market)?

- Potential: Understanding what attributes of different implementation strategies may
be most preferred by HCWs, implementers, organizations, and systems, based on
perceived acceptability, feasibility, effectiveness, and sustainability accounting for
the implementation context and available resources (e.g., human resources, available
time, and funding). Understand stakeholder/policymaker preferences and tradeoffs
between preferred implementation strategy attributes and costs. Identify potential
misalignments for preferred strategy attributes for service HCWs/implementers and
the individuals they serve.

Maintenance
Indiviaual-level. The
sustalned impact (e.g., health
benefits) of HIV prevention
or treatment interventions to
eligible individuals

Setting-level: The extent
to which prevention or
treatment interventions and
their associated delivery
Strategies are sustained and
evolve over time and become
integrated into routine
practices and policies.

Do the preferences of eligible individuals change over time?

- Potential: Characterize how the preferences of eligible individuals change over
time, especially as new interventions and/or strategies to deliver them become
available. Inform prioritization of which new interventions to implement and design
of adapted/new delivery strategies that continue to reach and appeal to diverse
populations with different preferences to increase overall uptake and sustained use of
interventions. May also aid in prioritizing low value/non-preferred interventions and
strategies for de-implementation.

What are the most important barriers and facilitators to sustained adherence to interventions and
retention in services, and how do they change over time?

- Potential: Inform adaptions/ design of new delivery strategies that account for and
address the most important factors that influence adherence and retention over time.

What are the most important barriers and facilitators for HCWSs and implementers and what are
the most preferred potential adaptations to continue deliver interventions with high reach over
time?

- Potential: Identify the most important factors influencing the sustained delivery of
interventions over time, especially as new ways to deliver them become available.
Inform adaptations to existing implementation strategies or the design of new
implementation strategies.
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