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PURPOSE

The Clinical Decision Support Innovation Collaborative (CDSiC) Outcomes and Objectives Workgroup
is charged with (1) identifying near- and long-term goals that will advance the translation of patient-
centered outcome research (PCOR)-based evidence into clinical practice through safe and effective
patient-centered clinical decision support (PC CDS), (2) developing measurement and effectiveness
criteria for assessing the impact of PC CDS on health-related outcomes; and (3) informing the CDSIC’s
objectives for advancing PC CDS and the desired impact of the collaborative based on stakeholder
input. The Workgroup is composed of nine experts and stakeholders representing a variety of
perspectives within the CDS community. The Taxonomy of Patient Preferences is intended to be
primarily used by developers of PC CDS artifacts, evaluators of PC CDS interventions, healthcare
organizations looking to make use of PC CDS, and patient advocates. The CDSIC will also use the
taxonomy to inform product development under its Stakeholder and Community Outreach Center
Workgroups and for projects developed through its Innovation Center.
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Executive Summary

Patient-centered clinical decision support (PC CDS) is CDS specifically designed to support health-
related decision making informed by patient-centered factors, such as: patient-centered research,
patient-generated or patient-specific data, use of patient-facing tools, or use in shared decision making
(SDM)."3

By acknowledging patient preferences, and aligning PC CDS delivery with these, health systems and
clinicians can take critical steps toward transforming and improving patient care, experience, and
outcomes. Achieving this responsiveness to patient preferences, however, requires a better
understanding of the preferences relevant for PC CDS and how these can and should be implemented.

Despite mounting discussions in the literature around the importance of patient preferences in patient-
centered care, no standardized definition for patient preferences currently exists. Building on the work
of Brennan and Strombom (1998)* and the U.S. Food and Drug Administration (FDA),®> we define
patient preferences as the relative desirability or acceptability to patients of specified alternatives or
choices among structures, processes, outcomes, or experiences of interactions with the healthcare
delivery system. Patient preferences provide the basis for how patients wish to interact with their
clinician, care system, or personal data; choose a particular course of action over others; or prioritize
particular services or effects of healthcare.

This report provides a framework for the incorporation of patient preferences into the delivery of PC
CDS with a focus on patients’ behavior- or condition-independent preferences. The development of this
report was guided by three high-level objectives: (1) summarize the key considerations and current
evidence gaps regarding the elicitation and incorporation of patient preferences in PC CDS, (2) create a
preliminary taxonomy of patient preference domains and subdomains relevant to PC CDS, and (3)
highlight potential opportunities for incorporating the elicitation and subsequent integration of patient
preferences into PC CDS.

The information in this report is primarily designed for developers of PC CDS artifacts, evaluators of PC
CDS interventions, healthcare organizations looking to make use of PC CDS, and patient advocates.

Methods

The project team, composed of members of the CDS Innovation Collaborative (CDSiC) Outcomes and
Objectives Workgroup, first conducted a scoping review of peer-reviewed and grey literature relevant to
patient preferences in PC CDS. Preliminary findings were supplemented and validated by subject
matter experts and experts by experience through key informant interviews and a focus group. A series
of thematic analyses were conducted to analyze the current landscape of patient preferences relevant
to the PC CDS context, which informed the development of a preference taxonomy and review of key
implementation considerations.



Findings

Findings were synthesized to generate a preliminary Taxonomy of Patient Preferences relevant to PC
CDS, including preference domains, subdomains, concept examples, and descriptions of how
subdomains and concept examples are relevant to PC CDS (Table 3). The six identified preference
domains are defined below.

Personal Characteristics encompasses preferences that are captured in a patient profile (e.g.,
a patient’s preferred salutation, name, language).

Communication encompasses preferences around the frequency, timing, and methods for the
transfer of information between the patient and the clinician or health system. For example,
patients may have preferences around the time of day they are contacted, whether they are
contacted by phone or email, and how often they receive communication from the provider
organization.

Access and Care Experience encompasses preferences around the range of interactions a
patient has across the healthcare system: with all doctors, nurses, and staff — in all hospitals,
physician practices, and other healthcare settings. For example, patients may have preferences
around the perceived timeliness or geographic location of health services, use of technology-
based tools in their care, or demographic factors of or type of relationship with their clinician.
Engagement encompasses preferences around a patient’s desired level of involvement in their
care. Engagement preferences fall into three main categories: information seeking, decision
making, and self-management. Information seeking refers to preferences around the receipt of
information related to a patient’s condition or care, as well as the transfer of knowledge and
skills needed to self-advocate in shared decision making. Decision making preferences address
how healthcare decisions should be made, as well as whom should be involved. Self-
management involves preferences related to supporting the patient’s ability to manage their
symptoms and treatment, as well as physical, psychological, and social consequences of their
condition.

Data encompasses patient preferences around access and use of personal health data.
Examples include who may access a patient’s health data, how much data they can access, the
duration of access, and how a patient’s data are used— for example, for research purposes.
Healthcare Services refers to patient preferences around interaction with the healthcare
system and the outcomes related thereto. Preferences related to prevention, receipt of results,
choice of treatment, advance care directives, and palliative care are captured in the Healthcare
Services domain.

The relevance of preference domains to PC CDS is shown in the table below.

Personal
Characteristics

Domain Relevance to PC CDS
Acknowledging and honoring these preferences:
e Allows for personalization of PC CDS-related communication with patients.
e Demonstrates respect for the individual.
e Builds trust between PC CDS provider and patients.
e Increases likelihood that PC CDS will be considered, adopted, and adhered to.




Domain

Communication

Relevance to PC CDS

Acknowledging and honoring these preferences:
¢ Increases the impact of the PC CDS intervention.
o Facilitates engaging patients in a convenient and comfortable manner.

Access and Care

Acknowledging and honoring these preferences:
e Shapes the delivery and receipt of PC CDS to improve patients’ overall experience.

Experience
P o Ensures that PC CDS outputs reach patients by methods they prefer.
Acknowledging and honoring these preferences:
¢ Increases the likelihood of presenting recommendations in a format that is
Engagement meaningful to the patient.

e Increases patient understanding of guidance offered by PC CDS tools.
e Improves patient ability to interact with, understand, and adopt PC CDS.

Acknowledging and honoring these preferences:
e Helps assure that the PC CDS uses data in accordance with the patient’s wishes.
e Mitigates potential safety implications of omitting patient health data from PC CDS.

Healthcare Services

Acknowledging and honoring these preferences:
o Enables prioritization of care based on the patient’s goals, beliefs, and values.

The formative nature of the work on patient preferences in PC CDS presents challenges to the
operationalization of preferences in care, and highlights the importance of key considerations for
collecting and incorporating patient preferences within PC CDS.

Stability of Patient Preferences: Patient preferences may be dynamic, changing over the
course of a patient’s life or iliness, or under different circumstances. Preference stability varies
depending on the patient, their health condition, symptom severity, prognosis, and preference
domain.®

Capture/Collection of Patient Preferences: Various methods have been used for the
collection of patient preferences. However, most methods have been used only in research
settings, and standardized tools exist only for a few preference domains. While tools to capture
structured preference data exist for some preferences, most patient-preference data are
collected and recorded as unstructured data in patient electronic health records (EHRs). Time
constraints, technological limitations for recording or storing unstructured preference data, and
lack of training on collecting preferences in a sensitive manner may pose challenges to
capturing patient preferences for healthcare providers.

Use of Patient Preferences: Preferences that are collected should be incorporated into clinical
care discussions or otherwise acted upon to avoid frustration and mistrust between patient and
clinician. However, few best practices currently exist for implementing patient preferences in
healthcare workflows. In addition to the technical and infrastructure challenges noted above,
other factors may influence the ability of providers to honor patient preferences, for example, as




they manifest in the context of social determinants of health, resources and/or staff available to
the provider’s practice setting, or discordance with clinical practice guidelines.

Measuring Concordance with Patient Preferences: Current methods of assessing the extent
to which actions taken comply with the patient’s stated preferences have to-date focused on
measures of treatment-preference concordance and decision quality. Treatment-preference
concordance refers to “the association between patients’ preferences concerning health
outcomes and/or medical treatments, and treatment intention or treatment undergone.”’
Separately, decision quality is “the extent to which treatments reflect the considered preferences
of well-informed patients and are implemented.”” Uptake of these measures is limited, and how
measures are specified, reported, and interpreted varies significantly among early adopters.
These and other challenging questions related to the role of measurement remain to be
explored.

Areas for Future Work

Efforts to advance PC CDS will require coordination across a range of stakeholders, such as EHR
developers, CDS content and app developers, and healthcare provider organizations. Given the field of
patient preferences is relatively nascent, however, a paucity of information exists on preferences in PC
CDS and within applied clinical settings more broadly. Further evidence suggests that gaps exist
regarding the infrastructure for embedding patient preferences in care and its impact.

Findings from the literature and key informant interviews highlighted six areas for future work:

Importance and Impact: Research into what preference domains have the most significant
impact on patient outcomes. This includes examining the impact on patient trust, adherence,
and continuity of care of collecting preference information that is not subsequently used in care.

Validity and Reliability: The development of a standardized definition of patient preferences,
and examination of how preferences vary by individual and contextual factors. This includes
research into the degree to which preferences vary by different factors; what factors trigger
changes in preferences; and how preferences change over time by domain, subdomain, and
context.

Generalizability: Research into how patients assign levels of priority to different preference
domains/subdomains, and to what degree preferences are generalizable across populations
and diseases. This includes development of tools or processes for identifying and predicting
preferences.

Implementation: Examination and development of best practices for capturing and honoring
preferences in clinical workflows. This includes research into the influence of the presentation of
information and personalization of PC CDS tools on patient understanding and outcomes of PC
CDS.



Information Systems: Expansion of the capabilities of clinical information systems (CIS) in
order to capture and store patient-preference data and make these data available for use by
both computers and humans., This includes increasing access to preference data and
facilitating their (1) use by native and integrated third-party PC CDS tools in a vendor-neutral,
interoperable manner; (2) use by human caregivers in times of crisis; and (3) modification by the
patient over time.

Measurement: Examination of what metrics are best suited to assess the domains and
subdomains of preferences relevant to PC CDS. This includes examining what metrics are best
suited for measuring how well patient preferences are considered in care and whether such
measures are standardizable across conditions and other contextual factors as well as the
impact of incorporating preferences on care processes and outcomes.

Conclusion

Patient preferences are an essential component of the patient voice, and including their elicitation and
subsequent use in PC CDS can advance patient-centered care. As PC CDS continues to advance, it is
vital that the understanding and incorporation of patient preferences continues to progress in tandem.
The preliminary Taxonomy of Patient Preferences presented in this report may play a role in PC CDS,
may offer PC CDS developers an organizing framework for identifying the types of preference
information that are most relevant to PC CDS, and should be factored into PC CDS tools. This
taxonomy can also support healthcare provider organizations in developing workflows to capture
patient-preference information and configuring PC CDS tools to support care informed by these
preferences. Moving forward, more research will be needed to improve understanding of how to
incorporate patient preferences into PC CDS in operational settings. The taxonomy presented in this
report provides an organizing framework for the types of patient-preference information most relevant to
PC CDS. Finally, this report outlines remaining knowledge gaps and a research agenda to enhance
the field’s understanding of incorporating patient preferences into PC CDS in operational settings.



1. Introduction

Clinical decision support (CDS) encompasses tools and processes designed to enable timely decision
making and subsequent delivery of evidence-based care.® Early development and adoption were
typically clinician facing and used to deliver diagnostic and treatment guidance.® As the broader
movement toward patient-centered care has steadily gained momentum—notably being codified as a
national goal in the Affordable Care Act®>—it has motivated a new focus on the development of patient-
centered CDS (PC CDS). Specifically, PC CDS involves tools that support decision making informed by
patient-centered factors related to (1) knowledge—findings from patient-centered outcomes research
and comparative effectiveness research; (2) data—including patient-generated, patient-reported, and
patient-specific data; (3) delivery—incorporation of patient-facing tools [e.g., apps, websites, patient
portals, and text messages]; and/or (4) use—particularly in the context of shared decision making
(SDM).1-23

Care is patient centered when it is “respectful of and responsive to individual patient preferences,
needs, and values, and ensuring that patient values guide all clinical decisions.”'%-1.12 As such, the
incorporation of patient preference information into health-related decision making has been highlighted
as one important component of patient-centered care.?

Exploration of how patient-preference information can be incorporated into PC CDS is both timely and
responsive to persistent gaps in knowledge and health information technology (IT). Recent proliferation
of patient-facing technologies, as well as preference management in consumer technology more
generally provides a useful springboard for consideration of how patient-preference information could
be operationalized in the context of PC CDS. This report serves as a first step in this PC CDS direction
through the development of a preliminary PC CDS-relevant Taxonomy of Patient Preferences. The
report provides an assessment of the state of the field and an overview of key issues in the
implementation of preference-informed PC CDS at scale.

1.1 Roadmap of Report
The development of this report was guided by three main objectives:

1. Develop a Taxonomy of Patient Preferences tailored to the PC CDS context.

2. Summarize the current state of the field as it relates to elicitation and subsequent use of patient
preference information in PC CDS tools and applications.

3. Identify key implementation considerations as well as current gaps in knowledge and
infrastructure that may impede widespread adoption of preference-informed PC CDS.

This report is intended to provide an organizing framework for the categorization of patient preferences
relevant to PC CDS tools and processes. It specifically focuses on preferences that may have universal
applicability to PC CDS design and implementation. In addition to the taxonomy, the report also
surfaces knowledge gaps and implementation considerations that need to be addressed to successfully
operationalize patient preferences in PC CDS, particularly at scale. This work culminates in a set of
guiding principles for incorporation of patient preferences in PC CDS as well as a research agenda for
strengthening the evidence-base of patient preferences in PC CDS.



e Section 2, Background, details the important contribution PC CDS can make in advancing
patient-centered care and the ways care could be strengthened by incorporation of patient
preferences.

e Section 3, Methods, describes our primary research aims and approaches used for the literature
review and semistructured interviews / discussions.

e Section 4, Results, presents a summary of key findings and an overview of the consequent
Taxonomy of Patient Preferences, including discussion of relevance to PC CDS at the domain
and subdomain levels as well as considerations for implementation.

e Section 5, Discussion, synthesizes learnings in the context of scalability and field maturity, and
includes a set of principles as well as recommended research areas to stimulate discovery of
best practices that guide incorporation of patient preferences in PC CDS and—by extension—
advance PC CDS contributions to patient-centered care.

e Section 6, Conclusion, provides a summary of this work’s contribution to the field and potential
uses by PC CDS stakeholder perspective.

This report is primarily designed for clinicians and healthcare providers aiming to enhance preference-
concordant care recommendations and adopt PC CDS, patient advocates championing the elicitation
and subsequent use of preference information at the point of care, developers of PC CDS artifacts, and
evaluators of PC CDS interventions. Additional audiences, such as health IT developers, may also find
this report useful in framing approaches to patient preferences in adjacent health IT contexts.

2. Background

The six domains of healthcare quality include care that is safe, effective, patient-centered, timely,
efficient, and equitable.’ These domains ground our pursuit of the quintuple aim for healthcare
improvement.'® CDS is one tool that can be used to support health-related decision making and the
delivery of high-quality, high-value care by providing diagnostic and treatment guidance based on
clinical guidelines and/or the best available evidence.'® Specifically, PC CDS advances patient-
centered care through its utilization of data and tools to identify care plan options tailored to individual
patient needs, engagement of patients and caregivers in decision making, and assurance that care
decisions are informed by and concordant with individual patient goals and preferences.

Providing care that is respectful of patient preferences promotes patient autonomy and self-
determination by empowering patients to have meaningful input and decisional capacity throughout
their health journey.'?.'® The literature demonstrates that discussion and consideration of patient
preferences as part of decision making is positively associated with improved adherence to prescribed
therapies,'” higher patient satisfaction and more positive patient experiences with care,'® and improved
patient outcomes.?

Patient preferences and PC CDS would seem natural partners in the advancement of patient-centered
care. To date, however, no work has been done to examine the array of patient-preference types
relevant to PC CDS and what it would take conceptually, operationally, and technically to bring this



integration to fruition in a standardized, scalable way. Herein, this report offers a first step in the field’'s

journey down this path.

2.1 Defining Patient Preferences

Currently, no standard, consensus definition for patient preferences exists.*2%2! Early work in patient
preferences was most commonly focused on risk tolerance and preferences for particular medical
treatment or development of new therapies and/or medical devices in the context of equipoise—the
existence of options where evidence that one leads to comparatively superior outcomes over another is
lacking.?? Furthermore, discovery of promising practices for operationalizing patient preference
elicitation and subsequent use in the context of healthcare and decision making remains nascent.
Limited uptake may be due to several factors, including but not limited to: (1) the concept of patient
preferences is nebulous and standard terms are lacking, (2) consensus understanding related to the
types of preferences most relevant in any given context has not been established, and (3) technical
approaches for digital tools and clinical workflows to systematize and routinize capture of patient-
preference information in formats accessible to subsequent recall and use have not been defined.#6.20.21

In recognition of the multidimensional nature of patient-centered care and the relative importance of
patient preferences in the delivery of patient-centered care, we apply a broader conceptualization of
patient preferences to frame our taxonomy development.

We combined elements of patient-
preference definitions from Brennan and
Strombom (1998) and the U.S. Food and
Drug Administration (FDA) (Exhibit 1), to
establish our working definition of patient
preferences.*®> We define patient
preferences as the relative desirability or
acceptability to patients of specified
alternatives or choices among
structures, processes, outcomes, or
experiences of interactions with the
healthcare delivery system. In other
words, patient preferences provide the
basis for how patients wish to (1) interact
with their clinician, care system, or personal
data; (2) choose a particular course of
action over others; or (3) prioritize particular
attributes or effects of healthcare.>2324 Our

Exhibit 1. Exemplar Definitions of Patient

Preferences

BRENNAN & STROMBOM: “...patient preferences
are statements made by individuals regarding the
relative desirability of a range of health experiences,
treatment options, or health states.”

FDA: “Patient-preference information (PPI) captures
the value that patients place on aspects of the
medical device. PPI accounts for differing patient
perspectives on benefits and risks that come with
using that device or treating the condition. PPl is not
the same as patient-reported outcomes which are
part of a clinical trial and measure how patients feel
and function.”

assessment surfaced grey areas when considering the boundary between preference and consent. We
recognize that some preferences may be expressed as consents (e.g., participation in health
information exchange or how health data may be used), but not all consents reflect preferences (e.g.,

consent for a surgical procedure).



3. Methods

A scoping review of peer-reviewed and grey literature was conducted, and findings were supplemented
by qualitative interviews and a focus group to fill gaps, enrich our understanding of salient issues, and
aid in elucidating specific relevance to PC CDS. Following initial drafting of the taxonomy, we
conducted a second round of qualitative interviews coupled with informal discussions to validate
interpretation of findings as well as the organizing framework undergirding the draft taxonomy. A brief
summary of our methods is presented below; detailed descriptions of study research questions, search
strings, and inclusion and exclusion criteria are provided in the Appendix.

3.1 Literature Review

We conducted a scoping review on patient preferences in the context of PC CDS, beginning with
seminal articles shared by Clinical Decision Support Innovation Collaborative (CDSiC) Outcomes and
Objectives Workgroup members in addition to a PubMed search to identify peer-reviewed literature.
Given the formative nature of work on patient preferences within PC CDS and our recognition that
evidence on this topic is limited, we expanded our search to identify literature on patient preferences
with electronic health records (EHRSs); this involved multiple searches (see Appendix) for evidence on
patient preferences within health IT and clinical encounters apart from the CDS context. To access grey
literature, we utilized Google and Google Scholar search engines.

Our initial searches yielded 270 peer-reviewed articles in PubMed. We then conducted two levels of
screening: a title/abstract review of 260 articles, and a full-text review of 136 articles. For each level, we
assessed whether the articles met our eligibility criteria (see Appendix) and marked them as eligible,
ineligible, or uncertain. Articles were deemed eligible if they: (1) mentioned patient or consumer
preferences, (2) were published in the last 10 years (2012-present), and (3) were in English. Articles
deemed eligible or uncertain at the title/abstract level were screened again during the full-text review.

After the initial round of qualitative interviews (section 3.2), we conducted a series of targeted searches
to further investigate key themes and ideas surfaced by informants; this involved searches for evidence
on the stability of patient preferences, social determinants of health (SDOH) and equity issues related
to patient preferences, and additional searches related to preferences in health IT. We conducted a
title/abstract review of 60 articles from peer-reviewed and grey literature, 40 of which advanced to full-
text review. In total, we included 128 articles from our systematic searches and 40 articles from other
targeted searches in our review (n=168).



Exhibit 2. PRISMA flow diagram for the literature review. Adapted from Page et al. (2021)%
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(n=136)

Articles excluded:
Not open access (n=27)
Did not meet eligibility criteria
(n=23)

Avrticles assessed for eligibility
(n=60)

Articles included in review
(n=168)

3.2 Qualitative Data / Interviews

Articles excluded:
Not open access: (n=14)
Did not meet eligibility criteria
(n=6)

To supplement our literature review, we conducted a series of qualitative interviews and discussions,
including: preliminary key informant interviews (KIlIs), a patient perspective focus group, validation Klls,
and iterative engagement with the Outcomes and Objectives Workgroup.

Purposive and snowball sampling was used to identify candidate interviewees and focus group
participants. The project team identified three relevant categories of perspectives a priori, including:
patient/patient advocate, clinical information experts, and consumer technology developers. Specific
recommendations were solicited from the Outcomes and Objectives Workgroup members. A total of 17
individuals participated in qualitative data collection activities. A summary of key informant and focus
group participants is provided in Table 2. Additional details are provided in the sections below.

Table 2. Key Informants and Focus Group Participants by Stakeholder Perspective

Stakeholder Type Number Participated

Preliminary Klls
Clinical Information Systems 6
Consumer Technology 1
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Stakeholder Type Number Participated

Focus Group

Patient Advocacy 2
Patient-Centered Care 1
Validation Kils

Clinical Information Systems 6
Patient-Centered Care 1
Total 17

3.2.1 Preliminary Key Informant Interviews

We conducted a series of preliminary key informant interviews to explore potential domains and
subdomains for inclusion in the taxonomy, surface implementation considerations, understand current
evidence gaps, and solicit recommendations for additional hand searches of the literature. A total of
seven (n=7) preliminary Klls were conducted between September and October 2022, representing two
stakeholder perspectives: experts in clinical information systems (n=6) and experts in consumer
technology (n=1; see Table 2).

Semistructured discussion guides were developed for each stakeholder type to probe in areas tailored
to their expertise. Interviews were approximately 45 minutes in duration, conducted via Zoom, and
video and audio recorded. Insights garnered through the Klls prompted supplemental searches of the
literature to build out new concepts related to patient preferences.

3.2.2 Patient Perspective Focus Group

To ground our understanding of the types of preference information most important to patients and
relevant to the PC CDS context from their perspective, we conducted a three-person focus group with
leaders in patient-centered care and patient advocacy in October 2022. This discussion also explored
participant perspectives on how patient preferences should be elicited and incorporated into PC CDS
as well as the development of preference-informed care plans.

A semistructured discussion guide was developed to prompt discussion of priority preferences, current
experiences related to preference elicitation and subsequent concordance with care plans, and
recommendations for prioritizing preference information incorporation in PC CDS. The virtual focus
group was approximately 90 minutes in duration, conducted via Zoom, and video and audio were
recorded. Recommended resources were solicited, and insights shared during the focus group also
prompted supplemental literature searches to further investigate points raised by participants.

3.2.3 Validation Key Informant Interviews

A series of key informant dyad interviews were conducted between December 2022 and February
2023, following preliminary development of the PC CDS Taxonomy of Patient Preferences. Distinct
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from the preliminary Klls, the purpose of these interviews was to prompt review of the preliminary
taxonomy, assess face validity, and solicit feedback to inform refinement. For these interviews, key
informants were interviewed in pairs to prompt a richer discussion informed by social sensemaking.
Validation informants represented the following stakeholder perspectives: clinical information systems
representatives (n=6) and patient-centered care leader / patient advocate (n=1).

A semi-structured discussion guide was developed to solicit general feedback as well as probe in
domains where concepts or structural organization was uncertain. Interviews were approximately 60
minutes in duration, conducted via Zoom, and video and audio recorded.

3.2.4 Outcomes and Objectives Workgroup Members

Workgroup members (Table 1) were engaged in validation efforts during monthly Workgroup meetings
and through asynchronous feedback between November 2022 and February 2023. Targeted
discussion questions regarding domain categorization, quality of content, utility of the taxonomy, and
relevance to PC CDS were presented for their reflections and contributions.

3.3 Analysis and Synthesis

To assess the current landscape of patient preferences and develop the preliminary Taxonomy of
Patient Preferences, we utilized thematic approaches in the analysis of Klls, the focus group, and the
literature. Relevant text excerpts were extracted from 128 articles from the literature review and coded
for analysis. Text excerpts were hand coded by team members. Qualitative data from Klls and the
focus group were reviewed by team members to identify key themes within and across interviews.

The development of the taxonomy was a highly iterative process. In order to organize preferences
within domains in the taxonomy, examples of related preferences identified in the literature were
grouped together. These groups, which ultimately formed domains and subdomains, were developed
both by examining how related preferences were described or explored in the literature, and by
identifying themes surfaced in the literature and Klls that tied specific preferences together. The
taxonomy functioned as an organizing framework of different domains, subdomains, and examples of
patient preferences that we identified in the literature, which were supplemented by informant
remarks.

4. Results

Findings from the literature review and Klls are presented below. We begin by presenting the taxonomy
of patient preferences relevant to PC CDS. This includes discussion of each domain, its affiliated
subdomains, and particular relevance to the PC CDS context. Considerations for operationalizing the
taxonomy in real-world care settings are subsequently reviewed.

4.1 Taxonomy of Patient Preferences

As illustrated in Exhibit 3, a total of six preference domains relevant to PC CDS were identified:
Personal Characteristics, Communication, Access and Care Experience, Engagement, Data, and
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Healthcare Services. Table 3 presents each domain, associated subdomains (if applicable), example
concepts, and a brief summary of particular relevance to the PC CDS context.

Exhibit 3. Domains of Patient Preferences

Personal . ae Access and
D ommunication :
Characteristics — Care Experience

Engagement

In real-world health interactions, several preferences may be relevant at the same point in time and, as
such, there may be a significant amount of interplay among preference domains. Finally, we note that
the taxonomy considers all preference types potentially relevant to PC CDS. We did not differentiate
among the domains with respect to the potential of the preferences to impact processes or outcomes of
care, nor did we differentiate on the feasibility or complexity of capturing the preferences integrating the
use of the preferences into care processes. Practical considerations are reviewed in section 4.2
(Preference Implementation Considerations).
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Table 3. Taxonomy of Patient Preferences Relevant to PC CDS

Subdomain (if

Domain . Example Concepts Relevance to PC CDS
applicable)
Personal o Title (e.g., Mr., Mrs., Mx., Dr., etc.) Acknowledging and honoring these preferences:
Characteristics e Preferred name o Allows for personalization of PC CDS-related
o Language communication with patients.
¢ Demonstrates respect for the individual.
e Builds trust between PC CDS provider and patient.
e Increases likelihood that PC CDS will be
considered, adopted and adhered to.
Communication' e Timing (e.g., time of day, time in relation to clinical visit/care, Acknowledging and honoring these preferences:
etc.)%-27.28 o Allows for naturally integrating PC CDS into patient
e Mode (e.g., verbal, e-questionnaire, paper questionnaire, life flow.
phone call, text, email, smartphone applications, patient o Facilitates engaging patients in a convenient and
portal)29-30.31,32,33,34,35,36,37,38 comfortable manner.
e Frequency (e.g., once a month, every 6 months)3%40
e Use of communication tools (e.g., option to discontinue use of
communication tools such as messaging with provider
organizations through the patient portal)
Access and Care Accessibility e Timeliness of care3%4! Acknowledging and honoring these preferences:

Experience'

Location for clinical care34:39.42-43.44

Location for health services (e.g., pharmacy, lab, imaging
site)

IT enabled support
tools

Telehealth access®6:37.45-46,47,48,49

Self-scheduling (e.g., web/mobile appointment manager)3'.3344
Support access (e.g., secure messaging, Online chatting)*2
Notifications and reminders (e.g., appointment reminders)*%-%°

Interpersonal /
Relational

Provider relationship (e.g., prior relationship, established trust,
etc_)33,51,52

Provider / System

Provider qualifications / skills (skills and qualifications of the
clinician)39.53.54

Provider identity factors (e.g., sex and other demographic
characteristics)%®

Access to spiritual/religious care (presence/use of prayer,
clergy, talk of death)56.57

e Shapes the delivery and receipt of PC CDS to
improve patients’ overall experience.

e Ensures that PC CDS reach patients by methods
they prefer.
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Domain

Engagement'

Subdomain (if
applicable)

Information
seeking

Example Concepts

e Mode (How the patient prefers to receive information related to
their care or condition, e.g., verbal, written, email, video,
portal, etC_)29,48,58-,59,60,61,62,63,64,65,66,67,68

e Degree (Level/amount of information a patient prefers to
receive about their health condition, health state, treatment
options, etc., including whether patients would like to receive
“bad neWS")43,47,66,69-,70,71,72,73,74

e Tailored health data feedback and education”!.75

Decision making

o Degree (Level of patient responsibility in making decisions
around treatment, care, etc.)334451,52.71.73,74,76-77.78,79

¢ Inclusion of others in decisions (e.g., caregiver/family
inv0|vement)43,69,71,80-,81,82

e Use of decision aids/tools8?

Self-management

e Use of self-management tools (e.g., PHR, applications that
allow patients to access information regarding potential
treatment side effects, support services, lifestyle changes,

alternative therapies, managing finances,
etc. )34,36,37,40,44,47,50,66,77,84-,85,86

e Access to community of peer support (e.g., access to “patients
like me” for support in managing one’s health condition)?847.87

Relevance to PC CDS

Acknowledging and honoring these preferences:

e Increases the likelihood of generating personally
relevant recommendations that yield patient
engagement in their care.

e Increases patient understanding of guidance
offered by PC CDS tools.

e Improves patient ability to interact with,
understand, and adopt PC CDS.

Data

Access

 Patient access to their own data 50.51.75.76.85.88-,89,90

e Clinician access (e.g., coordination, health information
exchange)33.51.77.91-92,93,94,95,96,97,98,99

o Designee access (e.g., family member)?3.97.98

e Research access (e.g., consent processes to share data for
research)?8.89.91-92,9397.98,100-,101,102

e Level of access (e.g., whole record vs. granular control of
sharing one’s electronic health record)377:91:93-,94,95,96.98,103,104

o Duration of access (e.g., expiration of access agreement)

Use of data

e Personal use (e.g., use within PHR or other tool as a self-
maintained, self-controlled complete record of health
information)*:85.103

e Research/clinical trial use (e.g., data used to research new
ways to prevent cancer)*1:92.97.103,105

e Healthcare quality improvement (e.g., data used to evaluate
how well your doctor provides care)*':92103

Acknowledging and honoring these preferences:

e Enhances the relevance and accuracy of PC CDS
recommendations and interventions.

o Mitigates potential safety implications of omitting
patient health data from PC CDS.
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Domain

Healthcare Services

Subdomain (if
applicable)

Prevention

Example Concepts

o Receipt of preventive services, treatments, or programs®®
(e.g., vaccines)

Receipt of results

e Type of tests (e.g., screening tests, genetic tests, follow-up)
e Return of results (e.g., receipt of genetic testing results)”®

Relevance to PC CDS

Acknowledging and honoring these preferences:

o Prioritizes care based on patient’s preferences
(e.g., goals, situation, values) over a clinician’s.

Treatment

o Type of treatment/intervention (Preferences related to the
actions or ways of treating a patient or a condition medically,
nonmedically, or surgically; management and care to cure,
ameliorate, or slow progression of a medical condition, e.g.,

medication vs. surgery)*#7,54.59.82,106-
,107,108,109,110,111,112,113,114,115,116,117

e Receipt of treatment (Preferences around whether or not a
patient would like to receive or undergo a specific treatment
option)?”

Advance Care
Directives

¢ Cardiopulmonary resuscitation (CPR)8".118
¢ Intubation and ventilation56:60.81.118

End-of-life care

 End stage treatment®6.116.119-120,121
e Alignment with family preferences
e Location (Location of death)6.11°

TCommunication, Access and Care Experience,

and Engagement are interrelated domains.
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4.1.1 Personal Characteristics

The promotion of patient-centered care begins with respecting the individual who has contacted the
delivery system in pursuit of services. Person-centered care creates safe environments and builds trust
between the patient and clinician. “Seeing” patients for the individual humans they are and in a manner
consistent with how they prefer to be seen is a basic—but often overlooked—form of respect that can
be disarming and ultimately enable more accurate and efficient discovery of healthcare needs and
goals.'? Though not exhaustive, example identity components for capture and use include title,
preferred name/nickname, and language.

Several informants indicated that the elicitation and use of Personal Characteristic preferences should
be considered the first step in building a safe space for patients, in which their dignity and humanity are
affirmed. When PC CDS developers build in elicitation of Patient Characteristic preferences and then
use them in the application’s logic and presentation, patients may perceive this as a signal that the
clinician and/or delivery system respects and “sees” them. Informants stated that PC CDS
recommendations and interventions may be more likely to be considered, adopted, and adhered to by
patients if their preferences are built into the
PC CDS interaction. They noted that lack of
this step may decrease the effectiveness of
PC CDS and the accurate capture of other
preferences. Indeed, multiple informants
cited this domain as the most important due
to how affirmation can influence trust and — Key Informant, regarding the importance of respecting patient
patient willingness to be forthcoming about preferences surrounding personal characteristics
preferences related to care delivery.
Moreover, informants also noted that provider organizations capturing these preferences but failing to
honor them may indicate disrespect to the patient. Informants stated that as a result, patients may not
trust the clinician administering PC CDS has their best interest in mind or will respect their preferences
for their care and treatment.

“When you don’t create that space for people where
you’re using their preferred name or the language
that they’re comfortable in, then you’re not going to
be able to get the rest. That’s just the first step at
building a safe space for people.”

4.1.2 Communication

The Communication domain encompasses preferences around the mode and channel of information
transfer between the patient and the clinician or care delivery system. Notably, this domain does not
capture relational or interpersonal elements of communication, nor does it address information needs.
These are classified under the Access and Care Experience domain and Engagement domain,
respectively. The Communication domain is primarily focused on mechanisms for information
exchange.

¢ Timing encompasses patient preferences around the timing of communication with their
clinician or provider organization.?® This may include preferences for the time of day they are

contacted,?” or the time of contact in relation to their clinical visit or receipt of care.?®

e Mode encompasses preferences for the ways in which patients exchange information with the
health system. This may include preferences for electronic versus paper documentation.30:32:3%
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36.37.38 For example, some patients may prefer verbal, face-to-face communication with their
clinician, while others may prefer electronic communication through phone,?%33 email, or
text_28,29,33

e Frequency encompasses preferences for how often a patient would like to be contacted by
their clinician or provider organization. For example, some patients may prefer to receive
monthly communication from their clinician, while others may prefer to be contacted every 6
months.2°3°

e Use of communication tools refers to preferences around whether patients would like to
receive communication at all. Informants indicated that patients may have preferences around
the use of communication tools and receipt of communication tools, noting that some patients
may prefer to discontinue use of tools, such as patient portals, to communicate with their
clinician.

Patient adherence to clinical recommendations and resultant care plans is enhanced when the
mechanics of information transfer (i.e., communication) conforms to their expectations and

preferences. 23124 Patients respond best when the PC CDS communicates the right information, to the
right person, in the right format, via the correct modality, and at the right time in their interaction with the
CDS_125,126

The channel, mode, timing, and frequency of communication related to PC CDS or its results should be
aligned with the patient’s preferences. Some patients may be comfortable receiving messages with
medical content via text or email, while others may prefer medical communication through secure
messages on their patient portal or through the mail. These preferences may be shaped by any number
of factors in a patient’s life, including comfort and familiarity with technology, privacy concerns, and
other preferences such as timing of delivery with respect to receipt of care.

Informants indicated that, in practice, there may be an interplay between a patient’s timing, mode, and
channel preferences. For example, a patient may state a preference to receive PC CDS content by
phone from a healthcare provider outside of the patient’s working hours. If the patient completes a
symptom questionnaire in their patient portal, and the results of the PC CDS suggest a change in their
patient medication, the clinician can use the patient’s preferences to deliver the PC CDS at the
appropriate time for the patient.

4.1.3 Access and Care Experience

For the purpose of this taxonomy, the Access and Care Experience domain encompasses the range of
interactions that patients have with the healthcare system that may be influenced by PC CDS. This
includes several aspects of care delivery, such as the ability to obtain timely appointments at nearby
locations, access to support tools, and good interpersonal communication with healthcare providers.

By looking at various dimensions of access and care experience, it is possible to assess the extent to
which patients are receiving care that is respectful of and responsive to their needs and preferences,
thus providing a more complete picture of healthcare quality. Subdomains emerging from our review of
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the literature and discussions with key informants are provided below, together with considerations
related to the PC CDS context:

Accessibility encompasses preferences related to perceived timeliness®®4! and geographic
location of desired healthcare or treatment, such as preferences for the location of health-
related services.343942-43.44 |ncorporation of accessibility preferences could be incorporated into
PC CDS via filtering the recommended care options by location.

IT-enabled support tools relate to preferences for access to and/or use of IT-based tools to
support the patients’ care. This may include telehealth,36:37:45-46.47.48:49 gypport tools (e.g., secure
messaging or online chatting with the health system or provider),*® self-scheduling tools (e.g.,
mobile appointment managers),3'-3446 and notifications (e.g., appointment reminders).3%%° As an
example, informants suggested patients may receive PC CDS recommendations or use PC
CDS tools within telehealth appointments, and decision support tools may push notifications to
patients if they prefer the use of such tools.

Interpersonal/Relational preferences focus on the relationship between the patient and
clinician. For example, patients may prefer to receive care from a clinician with whom they have
a prior relationship,5'-52 or established trust.3? Patient experience with and trust in their clinicians
can have a significant impact on their quality of care, comfort and willingness to express other
preferences, and subsequent adoption of recommendations.'?” One informant offered, if a
patient prefers emotionally supportive clinicians and feels unheard and invalidated, that patient
may be less likely to trust and adhere to PC CDS recommendations.

Provider/System preferences refer to clinician identity factors (e.g., sex and other demographic
characteristics, languages spoken),*2% provider skills or qualifications,3?%354 and access to
spiritual care (e.g., chaplain, spiritual care team, use of prayer in care).565” As part of eliciting
patient preferences, goals, and values, patients indicate a preference for spiritual services as
part of their care (e.g., when discussing palliative and/or end-of-life care). These preferences
can be factored into PC CDS recommended care plans.

4.1.4 Engagement

We apply the definition provided by Carmen et al. whereby patient engagement refers to a continuum
on which patients, families, their representatives, and health professionals work “in active partnership at
various levels across the healthcare system... to improve health and healthcare.”'?® At an individual
level, patient engagement can be characterized by how much information flows between patient and
clinician, how active a role the patient has in care decisions, and how involved the patient is in
managing their own condition.'?®* Subdomains identified in the literature and through Klls are presented
below, along with their specific relevance to PC CDS:

Information seeking refers to preferences for receipt of information related to a patient’s
condition or care (e.g., test results, prognosis, treatment options), as well as the transfer of
knowledge and skills needed to effectively self-advocate in shared decision making and enable
self-management.'2%130 Key components include mode, content, and degree.*3¢ Patients may
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have preferences for the mode in which they receive information related to their care or
condition, such as through verbal face-to-face or phone communication,3' email, video, or the
patient portal.2948.59.61-62,6364,6566.67 Pgtient preferences for the mode of information seeking often
depend on context, such as the condition or type of care for which the patient is seeking
information. For example, patients may find use of the patient portal appropriate when seeking
information about routine health needs or tests, whereas, for more serious health concerns and
conditions, patients may prefer face-to-face or phone calls from their clinician.®® Preferences
around content refer to the ways in which information is presented to patient, such as through
tailored education.8%7".75 Degree refers to the level or amount of information a patient prefers to
receive about their health condition, health state, or treatment options.*”.7.7374 Some patients
may prefer to receive detailed information about their health condition; for example, preferences
for receiving all available results of genetic testing.”® Others may prefer less information, opting
to receive only the results of genetics tests for conditions that are preventable.?%70 Information-
seeking preferences, when combined with needs such as health literacy, are important in
ensuring that PC CDS content reaches patients in a way that is accessible and optimizes
understanding of how to interact with PC CDS and its results. While some patients may prefer to
receive extensive information about their health condition, treatment options, or other PC CDS
content, others may prefer more limited information. Informants cautioned against always taking
a more-is-better approach to information sharing, which may have diminishing returns in a
shared decision-making context—as aptly described by Herbert Simon “.... information
consumes the attention of its recipients. Hence, a wealth of information creates a poverty of
attention.”’3" The mode, content, and volume of PC CDS messages should thus align with
patients’ stated information-seeking preferences to avoid overwhelming patients, while ensuring
patients receive enough information to understand, evaluate, and follow (as desired) PC CDS
recommendations.

Decision-making preferences address how health and care decisions should be made, as well
as whom should be involved. Components include patient degree of involvement in decision
making,33:44.51,52.71-72,73,74,76-77,78,79 \whether other individuals must be included—such as
caregivers or family members#369.71.80-81.82_gnd the use of decisions aids or tools to support
decisions.?? Patient degree of involvement refers to preferences around the level of
responsibility in healthcare decision making a patient prefers for themselves and their clinician.
For example, patients may prefer for their clinician to be solely responsible for making decisions
about their course of care;”" to serve as a member of their care team, sharing the decision
making responsibility with their clinician;”"7677 or to take on the primary responsibility of making
health decisions for themselves. Use in care to support decision making is one of the four
defining elements of PC CDS. Accordingly, understanding patient preferences specific to health-
related decision making were overwhelmingly considered to be among the most important for
PC CDS. These preferences should govern the role PC CDS plays in shaping individual care
decisions and the way it interacts with any complementary preferences the patient may have for
the decision making process.5°
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o Self-management involves preferences related to supporting the patient’s ability to manage
symptoms and treatments, as well as the physical, psychological, and social consequences of
their condition. This includes use of self-management tools, such as personal health records
(PHRs) or health applications,3436:44.77.84-8586 gg well as access to a community of peers for
social support in managing one’s health condition.?8478” Preferred uses of self-management
tools included filling prescriptions,®” tracking symptoms,®¢ accessing health information and

guidance,®® accessing
additional resources,*” and
completing health
assessments to monitor their
health.#7:50 Knowledge of
these preferences could
meaningfully inform the types
of PC CDS tools and
applications most likely to
have strong patient uptake
with subsequent adherence to
recommendations.

Informants universally noted
Engagement as one of the most
important preference domains in the
PC CDS context. Elicitation of

Exhibit 4: Case example — developing EHR capability for

supporting collection and documentation of patient
preferences

Desai et al. developed a central location in the EHR at
Memorial Sloan Kettering Cancer Center which contained key
information about the patient, including values, goals, and
preferences. Additionally, clinicians were given a structured
template to collect patient goals and preferences. When
clinicians had ready access to information regarding who the
patient preferred to be involved in decision making, how much
information the patient preferred to receive, and what type of
information the patient preferred to receive, they used this
information to guide the way care was delivered.

information seeking, decision making, and self-management preferences provide meaningful context
and insights into a patient’s degree of health literacy, self-efficacy, and self-determination—providing a
useful frame for interpreting how a patient is engaging and/or would like to engage with PC CDS and its
recommendations. Furthermore, informants noted that Engagement preferences are likely to be
assumed and not explicitly solicited by healthcare providers or teams, which may frustrate or alienate
patients when assumed incorrectly, subsequently hindering the effectiveness of PC CDS.

As CDS tools support clinicians in the delivery of information, awareness of decision-making and
information-seeking preferences can aid in the delivery of CDS that is patient centered. Exhibit 4
provides a case example of an approach that could serve as a promising model for PC CDS

developers.

4.1.5 Data

With the increased availability of electronic health data—combined with Federal regulations that
obligate providers to make data available—preferences around data access and use are important to
consider.132-1339 The Data domain encompasses patient preferences related to which individuals and
entities can access their personal health data and how those individuals and entities may use those

data:

o Access refers to preferences regarding what individuals or entities may access an individual
patient’s health data and to what degree. Patients may have preferences around where, when,
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and how they can access their own health data.50.51.75.76.8588-89.90 For example, some patients
may prefer to receive paper after-visit summaries that provide them with access to health data
relevant to a specific health condition or healthcare experience. Other patients may prefer the
ability to access their full medical record through their patient portal. Patients may also have
preferences around whether and which providers have access to their health information.33.77.91-
,92,93,94,95,96,97.98.99 For example, one study found that patients generally prefer certain members of
their health team, such as nurses, residents, medical students, and operational healthcare staff,
have limited or no access to their personal health data. However, patients generally preferred
that their personal clinician have access to their full medical record.5' Similarly, patients may
have preferences around whether and which designees or caretakers®-°7-% and researchers or
research institutions may access their health data.?889.91-92.9397,98,100-101,102 Pgtients may prefer
individuals or entities have varying levels of access to their personal health data. For example,
patients may prefer to grant access only to specific parts of their health record, rather than
access to the entire record.5".77.91.93.94.103,104 |n fact, several studies have found that patients
prefer granular control of their health information, desiring the ability to share or redact specific
pieces of health information with various recipients, including clinicians and other health
systems staff.?5%.9 Several studies have found that a majority of patients chose not to limit
access to their personal health data for healthcare providers.?313* However, in certain situations,
some patients may prefer to restrict access to health information based on the type of provider
and information shared.%135 For example, in a study aimed at designing a system that allowed
patients to restrict access to sensitive health information—such as mental health, sexually
transmitted disease, and substance use, type of clinician or staff, and for specific patient ages—
43% of patients chose to limit access for at least one provider.®'-95.9%:98 Patients most commonly
preferred restricting access to their health information for nonclinical staff members and nurses,
and retaining access for their personal physicians.®>13” Key informants also noted that a patient
with capacity should be able to designate decision making. A patient who lacks capacity should
have a designee who can access the patient’s health data to make medical decisions in the
interest of the patient. The proxy should adhere to the patient’s previously declared wishes and
preferences, as information from the proxy may be used to inform PC CDS interventions.

Data Use preferences focus on the intended purpose behind accessing personal health data.
Patients may prefer to grant differing levels and durations of data access as a function of
intended use, spanning personal care,*'85103 research or clinical trials,*'92.97.103.105 gnd clinical
quality improvement.#192.103 Patient preferences around data access and use for research may
have implications for the recommendations made by PC CDS tools. For example, studies
examining patient preferences around data access and use have found that most patients
identify at least one piece of health information in their record that they would not want to share
with researchers. In cases where patients have only the option to share the entire medical
record, or not share at all, patients may be inclined to withhold all medical information.01.102
Informants further raised the importance and difficulty in honoring a preference reliably such that
a patient’s preference for not revealing sensitive information could be intelligently propagated
throughout the system without the user needing to understand all potential downstream impacts
related to those topics. Currently, data-sharing consent is unable to mine a patient’s record for
all instances of sensitive information mentioned. Thus, informants noted how a solution is
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required for patient preferences and consent constraints to exist at a topic/term level. Optimal
methods for segmenting data in the electronic record is an evolving domain.

4 .1.6 Healthcare services

The Healthcare services domain refers to patient preferences related to care planning, as well as the
health consequences that result from any care or care refusal around the health consequences brought
about by the treatment, or lack of treatment, of a health condition or as a result of an interaction with the
healthcare system. '3 Subdomains identified in the literature and through Klls are presented below,
followed by discussion of relevance to the PC CDS context:

e Preventive care refers to preferences regarding the receipt of preventive services such as
vaccines, preventive mastectomy, etc.5.106

o Receipt of results refers to preferences related to the receipt of diagnostic tests, such as blood
work or magnetic resonance imaging (MRI) studies.”

o Treatment preferences focus on the type of treatment or intervention—primarily related to the
actions or ways of treating, or not treating, a patient or condition medically or surgically—and
the management and care to prevent, cure, ameliorate, or slow the progression of a
condition.#47,54,107,108,109,110,111,112,113,114,115,116,117 Eor example, when considering treatment options
in mental healthcare, patients may have preferences for medication or psychotherapy, for one
medication over another, or for one type of psychotherapy over another.% Across conditions,
treatment preferences may be influenced by a number of treatment-related factors, such as
effectiveness of the treatment method, associated side effects, and impact on quality of
life.199.117 For example, in one study, older patients with multimorbidity preferred not to receive,
or to stop medication, for a condition due to symptoms associated with that treatment.'®

¢ Advance care directives encompasses preferences related to end-of-life care and advance
care directives, including preferences for receiving CPR,"1'8 intubation, tube feeding,
medications, and ventilation.56:60.81.118

o End-of-life care includes preferences specific to the supportive and medical care given during
the time surrounding death. Examples of end-of-life preferences include end-stage
treatment,56:116.119,120.121 |ocation of death,%¢:'"° and alignment of care with family preferences.

Informants noted that clinicians may initiate care planning without an understanding of the patient’s
preferences for treatment. In this scenario, it is unlikely that patients will receive their preferred
treatment options, as a patient's goals for their healthcare may differ from those of the care team. PC
CDS may also recommend a treatment or diagnostic test that a patient does not want for various
reasons. Thus, eliciting and honoring healthcare services preferences is vital to a PC CDS approach
that is truly patient centered. PC CDS rules and recommendations should automatically account for the
previously defined preferences relevant to a current decision.

Several informants stated that nothing epitomizes the need to understand and respect patient decision
making more than resuscitation and palliative care preferences. For example, if PC CDS algorithms are
designed to detect physiological decline and trigger responses at a certain threshold, the algorithm
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would need to be aware of the patient’s preferences for resuscitation, intubation, and cardiopulmonary
resuscitation (CPR) to provide the appropriate response. According to key informants, resuscitation and
end-of-life care preferences are considered some of the most formal and well-developed preferences in
terms of elicitation and implementation. Medical orders for life sustaining treatment (MOLST) and
physician orders for life sustaining treatment (POLST) offer robust processes for capturing resuscitation
preferences within healthcare organizations, although challenges remain in operationalization in
community-based care settings.

Preferences related to healthcare services can be complex and highly context-dependent, and often
are addressed through the process of SDM. A more in-depth discussion of these components, as well
as the relationship between SDM and PC CDS, is explored in the Outcomes and Objectives Workgroup
companion product Framework for Understanding the Role of PC CDS in Supporting Shared Decision
Making.

4.2 Preference Implementation Considerations

The taxonomy presented above focused on the typology of patient preferences most salient to the PC
CDS context. These were complemented by discussions with key informants who brought professional-
and lived-experience perspectives to bear on a formative evidentiary landscape. The creation of the
taxonomy explicitly excluded consideration of feasibility or usability (i.e., actionability/honorability)
constraints in service of defining all possible preference types that may influence patient
engagement/experience with and/or benefit from PC CDS. Informants suggested that having an
awareness of the existence of preferences—rather than assuming the preferences do not exist—and
considering the potential role that those preferences play, even generally, may prove useful in certain
circumstances. At the same time, the literature and key informants surfaced a number of considerations
and challenges that will need to be addressed in order to effectively operationalize the taxonomy in PC
CDS. These issues fall into the following categories: stability, collection, use, and quality measurement
of patient preferences. Below, we describe each category in turn, beginning with our current knowledge
on the topic followed by a discussion of the identified gaps and challenges.

4.2.1 Stability of Patient Preferences

Preference stability has been found to vary as a function of patient characteristics, health condition,
symptom severity, and prognosis.® Such dynamism is further influenced by stage of life course or
patient journey, as well as other contextual factors.® Below, we summarize what is known about patient-
preference stability, what gaps remain, and any implications for implementing preference elicitation and
use in the context of PC CDS.

Current knowledge regarding the stability of patient preferences

It has been documented that preferences may vary across individuals as a function of how personal
characteristics and circumstance come together with human experience to shape how individuals view
healthcare, well-being, and the roles of different actors in shaping them.® We expect differences in
preferences across individuals given the numerous ways these factors can combine and manifest.
Indeed, this assumption is foundational to patient-centered care. The challenge in this case is not so
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much the variability in preferences across individuals as it is the variability of preferences within
individuals and the role of context in shaping them.®

For patient preferences to be effectively operationalized in PC CDS, it is crucial to understand the
factors that influence stability and variability of these preferences. Those implementing patient
preferences in PC CDS cannot necessarily assume that a preference captured at a different time or in a
different context applies in the current context. Several informants emphasized how multi-dimensional
drivers of preference variability could include the patient’s age or life stage, including SDOH,
patient/health journey stage (e.g., their emotional readiness to make a decision or a change in their
capacity or desire to seek more information), proximity of non-health life events (e.g., child’s wedding),
or other factors that may influence a patient’s preferences at a particular moment. For example, an
individual’s treatment preferences for a specific health condition and risk tolerance may considerably
vary based on their prognosis or progression of disease.'3":1% That is, a risk averse patient may prefer
not to undergo therapy for which there may be serious side effects when they have an optimistic
prognosis, but they may change their preference for therapy if their prognosis worsens.

Relative stability of preferences, along with their drivers, may vary by preference domain. For example,
engagement preferences have been shown to be dynamic based on patient-reported health status,
type of health condition/illness, and patient
characteristics such as age, sex, education level, and Exhibit 5: Major life events that may
health literacy/numeracy.” In contrast, some types of trigger changes in patients’ preferences
preferences may remain relatively stable over time.
For example, a patient’s preferred name may not
change over the course of the patient’s life, or a
patient’s preferred title or salutation may change only
once. A systematic review found considerable
variability in the stability of patient end-of-life
preferences.’®® One explanation for this variability is
the influence of translating stated preferences, often
assessed in research settings, to applied care settings.

e Change in Marital Status

e Having Children

e Changes in Employment

e Changes in Health Status

e Changes in Caregiver Status

Certain events may also trigger changes in a patient’s preference. For example, as noted in Exhibit 5,
major life events such as marriage, having children, changes in employment, health, and caregiver
status can trigger changes in patients’ preferences. More specifically, moving may trigger a change in
preferred pharmacy, a change in employment may alter preferred timing or method of contact, or onset
of a serious illness may change preferences for in-network provider.

Key informants also voiced that, at the time of preference elicitation, patients may not fully realize the
implications of their preferences. Thus, a patient’s preference may change upon implementation or
impending implementation of their stated preference. As such, organizations administering PC CDS
may ask patients to review and update preferences on a regular basis to ensure that documented
preferences are accurate.
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Conditional and consequent preferences

In addition to observed instability within preference types, preference dependencies across types were
also highlighted in the literature and interviews. Referred to as "preference hierarchies” by one
informant, these refer to the way in which patients may assign more or less importance to certain
preference types as a function of one or more other types of preferences. Depending on context,
preferences otherwise deemed important may be downplayed or willingly forgone in order to honor a
more highly prioritized preference.’® Sometimes these preferences appear in the form of tradeoffs. For
example, a patient may prefer a clinician who speaks the same language but select another clinician in
order to see an in-network provider with shorter wait times. Notably, this phenomenon may hold true for
some patients and not others, suggesting there may be significant, or at least unpredictable, variability
in preference hierarchies across patients. Table 4 presents a non-exhaustive list of examples of
conditional preferences identified in the literature, and from key informants.

Key informants also identified preferences that exist as a direct result of patient characteristics, termed
“consequent preferences,” such as religion. A patient’s religious identity is not a preference itself.
However, preferences may arise as a result of the patient’s religious identity. For example, a patient
who identifies as Jehovah’s Witness may prefer not to receive blood transfusions, and a patient who
identifies as Jewish may have dietary preferences.

Table 4. Conditional Preferences by Preference Domain

Access and Care Provider/System ¢ Insurance coverage
Experience o Wait times
¢ Healthcare environment (e.g., cleanliness of the
healthcare facility, condition of medical equipment,

etc.)
Interpersonal/Relationship ¢ Clinician personality characteristics (e.g., bedside
manner)

Engagement Self-Management ¢ Modifiability (the ability of a patient to modify their
personal health data within their personal health
record)

Healthcare Services Treatment and End-of-life e Longevity

Care e Level of dis/comfort

o Side effects
¢ Level of independence
¢ Religious needs/affiliation

Current gaps and challenges related to the stability of patient preferences

A paucity of literature examines patient preferences in the applied care context, with most documented
patient preference-assessments occurring in research settings.3°-93.140 However, preference reporting in
research settings can be meaningfully different from the clinical setting, which impacts the translatability
of research-based learnings. As a result, literature establishing an empirical foundation for how to
navigate preference dynamism in a care delivery context is limited. Approaches to assessing
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preferences in research settings may result in stated preferences that would not align with preferences
in real-world settings.41-142.143 For example, when asked about their preferences for the inclusion of
others in treatment decisions, patients may state a preference for deciding on their own in a low-stakes
research setting. However, when faced with a serious health concern in a real-world setting, the same
patient may prefer the support and involvement of a family member to help make the decision. Future
research is needed in real-world settings to accurately assess the stability of patient preferences and
inform the optimal frequency and appropriate timing for reassessing patient preferences.

4.2.2 Collection/Capture of Patient Preferences

Collection of patient preferences as part of routine workflow increases the likelihood that the preference
information will be able to support PC CDS. According to informants, standardized methods of
preference elicitation and capture will help to assure that elicited preferences are valid and operational
across domains and patients. Despite significant discussion of the importance of preferences and the
need to capture preferences in the healthcare workflow, the literature reviewed as part of this report
revealed limited information on standardized, structured collection of preference information in real-
world settings.

Current knowledge on the collection of patient preferences

Informants noted that education level, health literacy and numeracy, digital literacy, access to
technology, and access to health information are important factors for patients in the elicitation of their
preferences. These challenges often are related to threats to validity and inadequacy of current tools
and methods for preference elicitation. We explore these issues below.

Validity of Captured Patient Preferences. A number of factors may influence preference validity, or
the alignment of a stated preference with a patient’s true preference. For example, patients themselves
may not have a full understanding or awareness of their preferences. Stated preferences may be
influenced by how information is presented to patients, as well as other external or personal factors,
such as a patient’s health literacy.?! Health literacy and numeracy may influence a patient’s
understanding of their health condition and the matter for which they are providing a preference,
impacting the validity of elicited preferences. Furthermore, a patient’s level of health literacy and
numeracy may influence their understanding of PC CDS recommendations and messages, just as they
have been found to influence a patient’s desired and actual levels of engagement in their care.”>'44 In
unfamiliar, complex, or emotionally taxing health situations, a patient may have poorly formed or non-
existent preferences. In these cases, a patient’s stated preferences may be influenced by clinicians,
family members, and others.®

Key informants noted that, in some cases, patients may understand their preferences but may not voice
them, due to a lack of trust or comfort in sharing with their provider. In situations in which patients both
know and are willing to share their preferences with clinicians, the lack of best practices for the
collection of patient preferences may influence preference validity. In addition to the lack of
standardized tools for collecting preferences, the infrastructure for storing preferences upon collection
is limited, and clinicians may lack the education to successfully elicit and document preferences in
care.?!
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Tools and Methods for Capturing Preferences. Patient preferences are not currently widely captured
as part of care delivery. While general consensus is that preferences should be assessed prior to or
early in the care process and regularly re-assessed to capture changes in patient preference over time,
few standard approaches exist for preference collection.® Among existing approaches, standardized
tools for capturing patient preferences have been developed and implemented for some preferences in
the Engagement and Healthcare services domains (Table 5).7173.145.146

Table 5. Tools and Methods for Patient Preference Collection

PPET13"

Dowie
Approach”

Degner Scale™

Autonomy
Preference
Index'4?

Control
Preference
Scale™8

Problem-
Solving
Decision-
Making Scale'#°

Outcome
Prioritization
Tool'®

POLST™

Code Order?’

Eight-item survey

Approach in which
patients are asked
directly about
preferences

Two scales used
widely in general
healthcare

Measures how
patients with life-
threatening illness
make treatment
decisions

Validated scale that
measures preferred
role of decision
making through
hypothetical health
situations

Conversation support
tool utilizing movable
buttons that represent
health outcomes on
sliding scale of 0 to
100

Standardized form
that converts patient
preferences into
medical orders

Form that documents
patient preferences
for the response of
medical staff when a
patient’s heart and
breathing stop

Engagement

Engagement

Engagement

Engagement

Engagement

Engagement

Healthcare
services

Healthcare
services

Healthcare
services
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Information seeking

Decision making

Self-management

Information seeking

Decision making
Decision making

Decision making

Information seeking

Decision making

Decision making

Palliative care

Advance care
directives

Palliative care

Advance care
directives

Limited in ability to
capture full scope of
preferences due to one-
way flow of information’

Proven to be clinically
relevant, valid and
reliable; captures only
degree of decision
making preferences’®



In research settings, preferences have been collected using a variety of methods, including structured
or semistructured interviews, focus groups, surveys, web-based tools such as patient decision aids,
card sorts, individual assessment questions integrated into patient intake forms/questionnaires, and
unstructured conversations between patients and clinicians. However, discussion of the most
appropriate methods and best practices for preference collection operationally is largely missing from
the literature. Furthermore, key informant interviews revealed an overall lack of information on
preference-elicitation methods for specific domains and few examples of preference implementation. A
systematic review examined methodological concerns related to patient preferences and found overall
low validity and reliability of preference-elicitation methods.?" In studies found to have incorporated
strong methodology, tension often existed between application of these methods and
feasibility/scalability of their real-world use (e.g., cognitive burden on patients).

Other Considerations. Key informants noted that the entity and process of eliciting preferences—be
they human or automated—need to be trustworthy to promote the validity of patients’ stated
preferences. Informants additionally emphasized how trust from both patients and clinicians is
important in the effective operationalization of patient preferences. Overall, patients want to be seen
and heard by their care team as unique individuals. Facilitating a patient’s comfort in sharing
preferences can benefit the patient, clinician, and healthcare system (e.g., greater adherence to
medication schedules), in addition to impacting the success of the patient-provider relationship. To the
extent that choices are available and actionable, preferences for seeking care that match the patient’s
beliefs, needs, and values may be central to helping them feel comfortable and trusting the care
organization.

Informants highlighted several key challenges in collecting patient preferences, including clinician time
restraints to updating patient information and potential lack of training to capture references in a
sensitive manner. Key informants further noted how building trust and comfort between the patient and
the individual eliciting preferences may be an important factor in the collection of accurate, valid patient
preferences. Cultural concordance between patient and clinician and explaining why preference
information is being captured may aid clinicians in building trust with patients.

Key informants described that EHRs currently have tools that can explicitly capture preferred language,
sex, and patient goals. While additional preference information may be captured in clinical
documentation features in the EHR, such data are often unstructured and difficult to operationalize for
PC CDS workflows. Furthermore, informants observed that, while some patient preferences may lend
themselves to systematic capture as discrete, structured data, many preferences require an
unstructured format to capture context and nuance (e.g., in relation to patient goals). Such data might
be helpful to a clinician reading the record but would be hard to incorporate into PC CDS. Given
advancements in natural language processing (NLP), some of these barriers can be overcome in
settings in which NLP can be implemented.'s® Furthermore, for some preference domains, efforts have
been made to standardize patient-preference data. For example, some end-of-life and decision-making
preferences may be represented with LOINC codes under specific circumstances. 51152

Finally, according to key informants, challenges around systematically locating patient preferences in
the EHR hinder the ability of clinical teams to ensure preferences are properly documented and
updated during subsequent visits. The ability to analyze, interpret, and implement preferences from
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unstructured data may be limited in care settings due to the resource intensity required to manually
extract relevant information. For a PC CDS application to include the patient’s preferences in its logic,
the application must be able to determine that the relevant preference was captured and also have the
ability to include/integrate the stored preference value. The PC CDS application also must “understand”
the shared preference value. For example, for a language preference to be correctly operationalized,
the application would need to know that “ENG” = English and “MAN” = Mandarin, etc. As the use of
preferences in PC CDS increases, the use of standards to represent preference values will become
increasingly important.

Current gaps and challenges in the collection of patient preferences

Although a wide variety of methods have been used to collect preferences, consensus on which
methods are most appropriate is missing from the literature. Furthermore, standardized tools for the
collection of patient preferences exist for only a limited number of specific preferences. Questions
remain around how and when preferences that require capture through unstructured data should be
incorporated into the care process and included as part of the patient’s record.

4.2.3 Use of (Honoring) Patient Preferences

In practice, PC CDS can best support patients in health-related decisions if preferences are
incorporated within proper workflows and according to consensus standards for preference
implementation. To date, few existing recommendations or best practices for efficiently and effectively
implementing patient preferences in healthcare workflows have been identified. Key considerations are
discussed below.

Current knowledge on the use of patient preferences

Preference information should be used if it is captured, when possible. Given the challenges in
collecting patient preferences, preference information may be collected at one point in care but not
used in subsequent care interactions. If preference information is captured but not used by the PC CDS
tool appropriately, frustration and mistrust between the patient and clinician or care team may result.
For example, if the patient has expressed a preference to receive alert messages via text but an alert
message is sent via email, the patient might lose trust in the application and the health system.
However, technical limitations may present challenges to honoring all preferences in PC CDS. For
example, if the patient’s preferred language is not English but not all PC CDS content has been
translated into the patient’s preferred language, honoring this language preference may not be feasible.
Such situations, although unavoidable at times, are undesirable and put the patient’s trust with the PC
CDS application at risk. A key informant noted that recognizing and acknowledging patients’
preferences by incorporating them into clinical conversations even when they cannot be honored,
would be a step forward in promoting patient-centered care.

Patient preferences also may not reflect the choices that are available, but patients are likely to
incorrectly perceive that their preference is actionable if they consider it reasonable.® For example, a
patient may prefer to use a kiosk in a doctor’s office to complete a Patient Health Questionnaire on
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Depression (PHQ-9) assessment, but the health system may not have kiosks, and may request that
patients complete PHQ-9 forms at home. According to informants, preferences around clinician
qualifications/skills and clinician identity factors may be more challenging to honor—whether locally or
at scale—and careful consideration should be given before incorporating them into PC CDS tools. One
informant additionally identified the necessity to have clinicians’ characteristics on file if patients are
asked about their preferences around demographic factors, which raises questions around clinicians’
comfort in revealing some or all those details about themselves. Other challenges may include staff
turnover, high labor costs for institutions, and adding more work for clinicians, as noted by the
informant.

Several informants further cautioned that patient communication preferences ultimately will require
some reconciliation with system policies and regulatory requirements. One example provided included
the case where patients must be contacted urgently as part of rapid public health contact tracing
program in which confirmed communications are needed to limit spread of reportable infectious agents
and to comply with Federal law. Under these conditions, patient preferences may not align with
regulatory or policy requirements.

Preference prioritization considerations. Given the current state of preference implementation in PC
CDS, and the considerations outlined above, capturing and incorporating every preference for all
patients is not currently feasible. In order to identify preference domains that may be prioritized for
implementation, informants were asked which preference domains they believed were most important.
Key informants noted that the ways in which patients prioritize preference types is unique to the
individual, and the relative impact of how patient preferences manifest in care is different across
individuals.

One method of prioritization might be to consider the expected impact on patient care experience in
combination with the feasibility of operationalizing the preferences, as well as the actionability of
honoring them in the current health system. When asked to prioritize domains by anticipated impact on
care, as well as feasibility and actionability, three domains were highlighted by key informants: Personal
Characteristics, Engagement, and Healthcare services. Additional exploration should be pursued with
patients and clinicians to further validate this preliminary prioritization and determine how consistently
these same priorities filter to the top across varying communities served.

Current gaps and challenges in the use of patient preferences

Informants reported that, ideally, preferences should be used both in human interactions between
patient and provider or care team and in automated interactions. However, informants noted that the
infrastructure for preference collection and use in these interactions is lacking. Informants raised the
need for improved PC CDS algorithms and systems that use patient information more effectively to
provide clinicians with patient preferences at the right time and in the right place to improve clinician
understanding of the relevance of preferences within patient encounters.
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4.2.4 Measuring Concordance with Patient Preferences

Current knowledge on measurement of preference concordance

Existing literature on the extent to which care aligns with the patient’s stated preferences primarily
focuses on treatment preferences, measuring treatment-preference concordance, and decision quality.
While individual investigators have operationalized preference-concordant care in specific research
studies, the field lacks consensus on a “gold standard” or optimal method for its measurement.18.153,154
As noted in Table 6, preference concordance is often assessed by measuring treatment-preference/-
value concordance and/or decision quality.

Table 6. Measurement of Preference Concordance

Measure Concept Definition ‘
Treatment-preference/ “The association between patients’ preferences concerning health outcomes
-value concordance and/or medical treatments, and treatment intention or treatment undergone.””

“The extent to which treatments reflect the considered preferences of well-

Decision quality informed patients and are implemented.””

A systematic review found that treatment-preference concordance is most commonly calculated using a
relationship between preferences for outcomes/attributes (independent variable) and treatment-
preference/intention directly assessed (dependent variable).” According to Robbins et al. and Morrison,
“the ultimate realization of patient-centered end-of-life care is concordance between stated preferences
and the care delivered.”'%5.1% Accordingly, in the context of PC CDS—where patients and clinicians are
selecting specific treatment plans based on evidence-based options and elicitation of patient
preferences—a measure of treatment-preference concordance is an important measure concept and
has the potential to be a proximal outcome measure of the degree to which evidence-based, patient-
centered care was achieved.

For the second measure concept—decision quality—two key factors are (1) the extent to which patients
are informed about the evidence on clinically appropriate options and outcomes and (2) how well the
treatment aligns with the patients' goals or preferences (value concordance).” Decision quality is
assessed using decision quality instruments (DQIs), which measure the knowledge of and the extent to
which patients receive treatments that match their goals. DQIs include multiple choice knowledge items
that are used to create a knowledge score and items to assess goals of patients and treatment
received, which are ultimately used to create a concordance score reflecting the percentage of patients
who receive treatments that match their goals.'®” The usability of DQIs is limited, as the tools are
decision-specific (e.g., health condition-specific). Within the context of PC CDS, decision quality could
provide insight as to whether patients receive and understand PC CDS messaging around
recommended treatment options, and how well these options align with their preferences.

Another measure used to assess preference implementation is decisional regret, measured with the
five-item Decision Regret Scale, which assesses the level of distress or remorse a patient feels about a
health decision that has been made. %81 Informants indicated that measures of decisional regret may
be useful in PC CDS, where high decision regret may indicate the need for the clinician administering
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the PC CDS to revisit other treatment options. While important, this would reflect a mitigation strategy
following unsuccessful delivery of preference-concordant care and, as such, should be measured in
complement to one or more of the above-described concordance measures.

Current gaps and challenges in the measurement of patient preferences

A paucity of information exists in the literature on measuring the extent to which patient preferences,
when collected, are honored. Despite increased reporting of value concordance in the literature,
standardization of how concordance is measured, defined, and calculated is lacking.” 16 Furthermore,
the way value concordance is reported varies significantly.'>® This variation suggests the need for future
work to establish standards for measuring and reporting concordance. Measures of decision quality
may offer another avenue for assessment. However, tools for evaluating decision quality are not
applicable across health conditions or decisions, suggesting the need for future work to establish
standards for measuring decision quality under context-independent settings.

In addition, how these types of measures should be used is questionable. If patient-centered care is
care that is responsive to patient needs, values, and preferences, the field needs to grapple with
questions related to who defines patient need and how discordance between patient needs and
preferences should be reconciled and still meet the definition of patient-centered care. These and other
challenging questions related to the role of measurement remain to be explored.

5. Discussion

Elicitation and subsequent use of patient preferences as part of PC CDS could play an important role in
the broader transformation of our health system as a source of patient-centered, high-value care. Given
our broad definition of patient preferences as relevant to all potential opportunities for patient choice
with respect to their interactions with healthcare, a comprehensive accounting of all preference types
could be quite large, with certain types applying to different healthcare interactions. To provide a more
actionable resource for the field, we developed a Taxonomy of Patient Preferences relevant to the PC
CDS context. This work surfaced a number of implementation considerations and gaps in knowledge
and/or consensus that must be addressed to incorporate patient preferences into PC CDS. These
considerations are provided in the sections below and include: the immaturity of the field, the need for
multistakeholder involvement, and system-/patient-level implementation considerations. Our findings
outlined above combined with these considerations culminate in a set of guiding principles and a
research agenda for addressing remaining knowledge/consensus gaps.

5.1 The Field of Patient Preferences is Relatively Nascent

While the importance of eliciting and incorporating patient preferences as a signature feature of patient-
centered care has been widely acknowledged for decades,'® our understanding of how we can and
should operationalize this in a systematic way that lends itself to quality management and policy
incentivization remains limited, and this is particularly true for the context of PC CDS. Most of the
current literature identified in our search describes efforts to elicit and use patient-preference
information in a research context, with a particular focus on treatment preferences. The evidence base
identifies associations between preferences not related to treatment and outcomes such as patient
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knowledge, experience, and satisfaction,5371.192.112 byt an empirical understanding of relative impact and
implementation best practices remains elusive. Achieving patient preference adoption as part of PC
CDS at scale will require standardized terms, definitions, elicitation methods, and quality measures; a
more nuanced understanding of hierarchical dimensions and granularity related to types of preferences;
and consensus on best practices for embedding preferences in PC CDS tools and applications.

5.2 Coordination of PC CDS Stakeholders is Needed

The PC CDS design and implementation workflow is necessarily a multistakeholder enterprise, bringing
various end users (patients, clinicians, healthcare provider organizations, etc.) together with health IT,
EHR, and PC CDS application developers. Our literature review and Klls suggest that technology to
capture patient-preference information, particularly in structured formats, is limited, and development is
occurring in isolated settings using “homegrown” approaches. Dedicated and, ideally, coordinated effort
is needed to establish robust and scalable health IT solutions. This may involve enhancements to
clinician-facing or nonclinical staff-facing technology at provider organizations since healthcare
personnel may act as intermediaries for the capture of preference data. Enhancements to patient-facing
technology to capture preferences directly from patients may also be needed. These changes could
manifest as enhancements to the broader health IT architecture, where preference information is
retrievable by PC CDS tools, or they could involve changes directly to PC CDS applications, where
preference data are incorporated as part of their logic or as part of communicating with the PC CDS
target. Any modifications to technology would need to be coupled with complementary updates to
workflows for eliciting preference information either from healthcare personnel or patients directly. The
broad scope of inputs and interacting elements underscores the need for multistakeholder
communication and coordination as necessary components for successful incorporation of patient-
preference information as part of PC CDS. Further, workflows need to standardize preference-related
concepts to allow the use of preference information across multiple systems.

5.3 Considerations for Implementing Patient Preferences in PC CDS

The aim of implementing PC CDS, particularly in regard to using patient-preference information, should
be to operationalize care that sees patients in their entirety. The tools and levers available to drive the
movement toward health systems capable of delivering patient-centered care typically involve fitting
solutions that reduce patients to a sum of their “parts” (e.g., sociodemographic factors, risk factors,
etc.). This presents a key challenge for implementing PC CDS that operationalizes care in a manner
that considers patients as wholistic entities.

In exploring patient preferences, we uncovered the many ways preferences intersect and interact with
the PC CDS context as part of the patient's health journey. For example, conditional and consequent
preferences showcase complex dependencies as described above. Key informants also highlighted the
heterogeneity in how patients perceive the relative importance, relevance, and actionability of different
types of preferences. It is how these factors come together and interact with other elements of the
human experience that determines their degree of influence and impact. Understanding nuance is
critical if our steps to operationalize this knowledge are likely to lead to large-scale outcomes
improvement.
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At the same time, scientific questions—particularly those that drive comparative effectiveness research
and evaluations of PC CDS—require specificity and the ability to tease apart cause, effect, and sources
of bias in pursuit of generalizable knowledge. Below, we delve into key considerations for implementing
patient preferences in PC CDS, highlighting some of the tensions uncovered when moving between
patient and system levels.

Patient-level considerations

At a patient level, the ability to elicit timely, accurate, and valid preference information is dependent on
a range of factors. Formation of preferences and health-related decision making has been found to be
associated with a range of motivational factors, cognitive factors, individual differences, emotion and
mood, and health beliefs.'*® The authors of that study further identified health literacy, numeracy, and
locus of control as the most influential factors in preference awareness and formation.

In addition to the internal factors described above, it is important to consider the impact of inequities on
preference opportunity and formation. What represents a choice or preference-sensitive decision for
some may not be a choice for all patients, given life circumstance. Broader structural barriers and other
contextual factors may constrain decision making and influence whether certain outcomes are more
realistic for some patients than others. For example, a patient may prefer a particular treatment option
recommended by their clinician; however, the otherwise preferred treatment option may be cost
prohibitive due to inadequacy of insurance coverage. Sensitivity to these situations will be important to
embed in PC CDS and its mechanisms of elicitation and application.

Adding to the complexity of patient-preference information, individual preferences can differ depending
on context and the interaction of multiple aspects that play a role in constructing preferences. As a
result, within an individual, preferences may vary as a function of time, life course and/or journey, and
patient journey.851.93.104,161 Also, individuals weigh the relative importance or influence of specific
preferences differently.® Taken together, the unique drivers of preference formation and dynamism
suggest the need for person-centered care. This raises a number of considerations related to the
feasibility of designing and implementing PC CDS with the flexibility to accommodate variance in
perceived importance of specific preferences as well as their potential to change over time.

Not only should preferences be formed by patients, but they also should be accurately conveyed to
clinicians if they are to create preference-concordant care plans. This latter step is heavily influenced by
the interpersonal patient-provider relationship and the ability to establish environments conducive to
trust. Vulnerability and power differentials are two key factors in the concept of trust in healthcare,
which is usually defined as a set of expectations that the patient has of their provider related to
appropriate services and care, non-exploitation, genuine interest in patient welfare, and transparent
disclosure of all information.®? Recognition of these two factors has motivated a focus on culturally safe
care. Cultural safety seeks to achieve better care through being aware of difference, considering power
relationships, implementing reflective practice, and allowing the patient to determine whether a clinical
encounter is safe. % In the absence of safe and supportive environments, patients may be less likely to
share—or share honestly—their preferences.

Another consideration related to the discussion of preferences between patient and clinician is the
relative ability to honor and act on patient preferences. Explicit elicitation of preferences deemed
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important by the patient that are not followed by incorporation and/or responsive action risks damaging
provider trustworthiness and long-term patient engagement in care. Developers and end users will
need to collaborate in determining the specific preference domains that should be captured by given
PC CDS tools with potential actionability as one of the inclusion criteria.

Systems-level considerations

Several systems-level considerations are also relevant to the implementation of preference information
in PC CDS. Despite their importance in advancing patient-centered care, consensus terminologies and
information models—as well as standard approaches for capture and use of patient preferences in PC
CDS—are currently lacking. Scalability and measurability will depend critically on the ability to resolve
knowledge gaps and introduce standards. Absent this, a scalable PC CDS application designed to
make use of patient preferences must either be implemented in a setting in which those preferences
are captured, or the application must also be designed to function under conditions of unknown
preferences.

Scalable implementation of patient preferences in PC CDS also presents technical and workflow
challenges. Technical challenges may include the ability of health IT systems to capture, update, and
consider preferences in the delivery of PC CDS. Moreover, these capabilities are likely to vary across
health systems, which could exacerbate inequities among communities served by resource-limited
providers. Consensus best practices for incorporating elicitation and application of patient preferences
as part of clinical and PC CDS workflows have yet to be identified, and the literature addressing this
topic is limited. For this reason, promising practices are emerging in isolation. Preferences may be
collected at various touchpoints in the clinical workflow and by various types of healthcare providers or
staff. This may lead to wide variability in how patient preferences are operationalized across settings
and subsequent challenges for measuring quality and impact in the context of PC CDS at scale.

5.4 Principles for Implementing Patient Preferences

The literature review and key informant interviews offer insights into the nascent field of incorporating
patient-preference information in PC CDS. This practice can be a reinforcing contributor to the broader
health system transformation toward patient-centered, high-value care. Elicitation and subsequent use
of patient preferences in PC CDS is one way clinicians and patients can work to ensure health-related
decisions and care delivery are responsive to and concordant with patient preferences. In developing
policies and practices for systems seeking to codify the incorporation of patient preferences in PC CDS,
we offer the following guiding principles:

o Patient-Centered: It is important to recognize that individual patients may prioritize types of
preferences differently, and that their specific preferences for a given choice (e.g., type of
treatment, information seeking) may vary over time, life/patient journey stage, and context. PC
CDS applications that embed features to elicit, confirm, and apply patient preference information
must be designed to accommodate these variances if they are to be truly patient-centered.
Developers should account for the process and timing of preference reassessment within PC
CDS tools, while clinicians should remain aware of the need to reassess patient preferences
over the course of a patient’s health journey and account for this process within their workflows.
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o Impactful: Preference types incorporated into PC CDS should be prioritized by their potential to
influence health-related decisions and the degree to which they are actionable. Elicitation of
preferences perceived by patients as relatively trivial in the absence of influential preferences
may decrease a patient’s confidence that the clinician’s recommendations are fit to their goals
and needs. Further, elicitation of preferences that may be influential from the patient’s
perspective but are not actionable on the part of the provider may jeopardize trust and, in some
cases, risk re-traumatization. PC CDS and health IT developers need to work closely with
clinicians and the communities they serve to ensure tools and technologies are designed to
capture preferences that are actionable in the context of healthcare and influential in decision
making from the patient perspective.

o Co-Design: Co-design is a process that draws on the shared creativity and knowledge of
developers and those not trained in PC CDS development working together. To this end,
attention must be given to involving end users and ensuring that their input as experts through
experience is central to the design process and that their specific needs are understood and
met. Co-design offers an important way to ensure that new PC CDS tools are usable,
acceptable, and tailored toward the patients and clinicians they aim to support. Engagement
and collaboration among PC CDS application developers, health IT vendors, healthcare
providers, and patients is needed to enhance tools with respect to intuitive design, usability, and
integration within clinician workflows.

5.5 Research Agenda

The importance of patient preference information as a necessary component of patient-centered care
has been described in the sections above. The literature review and Klls presented herein revealed
meaningful gaps in the current research landscape as it relates to patient preference information and
PC CDS. Table 7 outlines potential priorities for filling knowledge gaps and advancing the integration of
patient preferences in PC CDS. Focus areas for research include: importance and impact, validity and
reliability, generalizability (relevant to scaling), implementation, information systems, and measurement.

Table 7. Research Needed to Address Knowledge Gaps Related to Use of Patient Preferences in PC

CDS
Focus Area

Importance and Impact

Research Topics

Which preferences or types of preferences do patients consider to be
the most important and/or influential? To what degree do these rankings
differ by patient characteristics (e.g., sociodemographic factors, stage of
patient journey, condition severity, etc.)?

What preference domains/subdomains have the largest impact on
patient outcomes (experience, engagement, outcomes, equity, etc.)?
What is the impact on the patient of collecting preference information
that is not actionable or possible to honor? How does this impact trust,
recommendation adherence, and patient continuity in care?

What is the impact on the patient of collecting preference information on
topics where the patient does not perceive a choice (versus other
patients who may have the privilege of choice)? What, if any, impact
does this have on gaps in care experience, engagement, and
outcomes?
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Focus Area
Validity and Reliability

Research Topics

What are the elements of a standardized definition of patient
preferences, as distinct from patient goals, values, and needs?

To what degree do preferences vary across patient characteristics (e.g.,
sociodemographic factors, stage of patient journey, condition severity,
etc.)?

How do preferences change over time by domain, subdomain, and
context (i.e., knowledge, condition, stage of patient journey, etc.)?
What factors influence preference change, and how predictive of
preference change are these factors?

Generalizability

How consistently do different patients prioritize types of preferences in
the same way? How might inability to generalize across patients impact
technical and workflow solutions for the incorporation of patient
preferences in PC CDS?

Implementation

What are best practices for eliciting preference information in clinical
settings?

What is the optimal timing and setting for reassessment of preferences?
How often do preferences need to be updated?

What workflows optimize the capture of patient preference by setting
and context? In what ways do they vary by preference
domain/subdomain?

How does tailoring or personalization of a PC CDS tool based on
patient preferences impact a participant’s understanding of their
healthcare and outcomes?

How do outcomes differ when participants are presented with
information in different formats (e.g., scenario-based interactive tool
versus traditional text-based tool)?

What, if any, legal protections need to be considered so that
preferences cannot be used to discriminate against them (e.g., by
health insurance providers, homeowner’s insurance policies that pay
out upon death, etc.)?

Information Systems

What is the best way to operationalize the standard definition of patient
preferences in clinical information systems and workflows (e.g., for
elicitation)?

What is the best way to store key patient preferences in clinical
information systems?

What preference domains/sub-domains should be prioritized for
standardization and why?

What algorithms and other system tools are needed to ensure
preference information can be retrieved on demand by patients and
clinicians for incorporation in PC CDS?

What is the best way to ensure patient preference information can be
made available for use by native and integrated third-party PC CDS
tools in a vendor-neutral, interoperable manner?

To what extent could FHIR be leveraged to develop patient preference
profiles (e.g., application of “use contexts” to accommodate context-
dependent preferences)?
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Focus Area ‘ Research Topics

Measurement o What is the role of quality and performance measurement as it relates
to the elicitation and subsequent use of patient preference information?

e How should metrics that assess care plan concordance with patient
preferences be developed and used?

e What is the best way to measure if patient preferences are being
considered in clinical decision making (e.g., by preference concordance
or decision quality) and having an impact on patient outcomes?

o What is the best way to measure if this is being done well (i.e.,
how do we measure if this is happening? how do we measure if
this is happening with the desired level of quality)?

o What are the elements of a standardized, operationalizable definition for
preference concordance (or equivalent construct) to facilitate quality
measurement at scale?

o Can measures of preference concordance (or equivalent construct) be
developed as context-independent or must they be tailored to specific
contexts (e.g., condition-specific)?

5.6 Strengths and Limitations

To our knowledge, this is the first comprehensive examination of the role of patient preferences in PC
CDS. Despite broad consensus that incorporation of patient preferences is a necessary component of
patient-centered care, a paucity of literature examines precisely what types of preferences should be
prioritized and how their capture and subsequent use should be operationalized. Based on a series of
scoping literature searches and Klls representing diverse perspectives staged to inform development
and validation, our taxonomy has the potential to help clarify important domains and subdomains of
patient preferences relevant to PC CDS. In addition, it offers guidance to developers and end users
alike to inform design and implementation considerations.

Notable limitations of this work include the immaturity of the field of patient preferences and the lack of
standardized terms and definitions for key concepts. Most of the evidence base related to patient
preferences has been in the context of drug/device development, selection of preferred treatment plans
in the context of risk and uncertainty, and advance care planning. Taxonomy domains/subdomains
relevant to these contexts demonstrate greater specificity and clarity with respect to definitions and
examples. A number of preference domains, however, were identified through limited discussion in the
literature, in turn necessitating a greater reliance on Klls to elucidate meaning and examples. More
research is needed to strengthen our empirical understanding of domain/subdomain relevance and
potential for impact. Finally, as noted above, the boundaries between related concepts—such as goals,
values, beliefs, and preferences—are fuzzy. The field currently lacks consensus definitions and
consistent terminology usage. Therefore, it is possible that our literature searches missed conceptually
relevant articles due to variations in terminology. Iterative searches with varied string combinations
were employed to mitigate this risk, but it is possible that some relevant articles were not identified.

Given the nascency of our understanding related to operationalizing patient preferences in the context
of PC CDS, this Taxonomy of Patient Preferences offers an initial glimpse into the process of bringing
care that is aware of, informed by, and responsive to patient preferences to fruition. It offers a starting
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point on which future work may build as we develop more nuanced understandings of preferences and
best practices related to implementation begin to accumulate.

6. Conclusion

Patient preferences are an essential component of the patient voice and including their elicitation and
subsequent use in PC CDS can be an important contributor to the delivery of patient-centered care.
Recent proliferation of patient-facing technologies—as well as tools designed to capture and
incorporate consumer preferences in adjacent fields—offer a fertile landscape for the exploration of
patient preference information in the context of PC CDS, including identification of relevant types of
preferences, as well as consideration of key factors relevant to practical implementation. The
Taxonomy of Patient Preferences presented in this report provides an organizing framework for the
types of patient preference information most relevant to PC CDS. It may be used by developers of PC
CDS as a starting point for identifying the types of preference information that can be factored into PC
CDS tools. The taxonomy also can be used by healthcare provider organizations as they develop
workflows to capture patient preference information and configure PC CDS tools to support care. This
report also highlights a set of guiding principles that should frame the development of PC CDS tools
that capture and subsequently use patient preference information. Finally, this report outlines remaining
knowledge gaps and a research agenda to enhance the field’s understanding of incorporating patient
preferences into PC CDS in operational settings.
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7. Appendix

Table A1. Research Questions

Research Questions

1. What categories and types of patient preferences are currently in use in PC CDS tools/ applications?

2. How are patient preferences currently operationalized in PC CDS tools/applications?

Table A2. Key Search Terms

Search terms for PubMed Search

CDS Search: EHR Search: Patient Portal Search:
(Decision Support Systems, ((“electronic health records’[MeSH] OR ((“patient portal[tiab])
Clinical[mesh] OR "clinical decision “electronic health record*”’[tiab] OR
support"[tiab]) “electronic medical records’[tiab] OR

“medical records systems,
computerized’[MeSH])

AND AND
(“patient preference’[MeSH] OR (“patient preference’[MeSH] OR “patient (“patient preference’[MeSH]
“patient preference*”[tw] OR “client preference*’[tw] OR “client preference*’[tw] OR OR “patient preference*”[tw]
preference*”[tw] OR “consumer “consumer preference*”[tw]) OR (“family OR “client preference*’[tw]
preference*’[tw]) OR (“family preference*”[tw]) OR (“caregiver OR “consumer
preference*’[tw]) OR (“caregiver preference*”[tw]) preference*”[tw])

preference*’[tw])

AND

2012 - present

Table A3. Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

e Published in past 10 years (2012-2022) e Does not include human patients (e.g., veterinary

¢ Published in English language studies; algorithms or clinician-focused tools that
do not involve some element of patient
interaction)
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