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Abstract

People with multiple chronic conditions (MCC) need support to identify and articulate how

their personal values relate to their health. We drew on previous research involving people with
MCC to develop three prototypes for supporting reflection on relationships between values and
health. We tested these prototypes in a qualitative study involving 12 people with MCC. We
identified benefits and limitations to building on patients’ existing visit-preparation practices;
revealed varying levels of comfort with deep, exploratory reflection involving a facilitator; and
found that reflection oriented toward the future could elicit hopeful attitudes and plans for change,
while reflection on the past elicited strong resistance. We discuss these findings in relation to
previous literature on designing for reflection in three areas: shifting between self-guided and
facilitator-guided reflection, balancing between outcome-oriented and exploratory reflection, and
exploring temporality in reflection.

Additional Keywords and Phrases:

multiple chronic conditions; reflection; concordance; patient-clinician communication




1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

BERRY et al. Page 2

1 INTRODUCTION

People with multiple chronic conditions (MCC) face competing demands for their health
care [6,7,60]. Choosing to address the symptoms or complications of one condition may
come at the expense of addressing those for another condition [7,45,69]. So, people with
MCC often have to prioritize treatment for one or more conditions over others.

For example, a person may want to exercise to manage depression, hypertension, and
diabetes, but if that person has chronic pain, exercising might be very painful. This person
would face difficult decisions about whether to exercise and exacerbate pain symptoms or
not to exercise and risk long-term complications of the other conditions.

Patients and healthcare providers often do not agree on which health conditions and
treatment options to prioritize [36,45,79,82]. This is a problem because when patients do
not agree with their providers on priorities for health care, patients are less likely to follow
through with recommended health care and are more likely to experience worse health
outcomes [71,72].

Patients’ priorities for health care are shaped by many factors. For example, patients

often prioritize symptomatic conditions (e.g., chronic pain) over asymptomatic ones (e.g.,
hypertension) [44,69,82]. One critical factor shaping patients’ priorities for health care is
what they consider important for their well-being and health (i.e., patients” personal values,
including abilities, activities, emotions, possessions, principles, and relationships [10,52]). A
patient’s personal values influence their priorities for health care [26,27].

One avenue to concordant priorities between patients and providers is for patients to
articulate how their personal values influence their health priorities. But, this is difficult

to achieve in practice. Recent research in CSCW documented how some types of values are
discussed often in clinic visits while others are not, and how patients and providers had to
work to establish the relevance of values within the context of care planning [9].

From the perspective of patients, there are many reasons why establishing the relevance of
values to health care can be challenging. Patients may not know how their values relate to
their health care, and they may not see how health care can support their values. Patients also
may perceive boundaries regarding which values they can or should discuss with providers
[54]. There is a need to help patients engage with these perceived barriers and ultimately
articulate personal values in conversation with providers.

Recent research has shown initial promise to address this need. Lim et al. [53] reported on
the types of reflection patients engage in when asked to describe relationships between their
values and their health. Additionally, those findings were generated through a combination
of individual reflection and collaborative reflection (i.e., reflection guided by a facilitator
during interviews). Still, it is not well known how interactive information systems can play
a role in supporting this reflection, and how to balance support from interactive systems and
human facilitation. In this paper, we sought to advance understanding of how best to support
this reflection by investigating the research question:
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How can collaborative reflection, supported by interactive information systems,
enable patients to identify and articulate relationships among personal values and
health?

We approached this research question by designing three prototype reflection activities and
testing them with 12 people with MCC. (Hereafter, we refer to these prototype reflection
activities as “prototypes.”) Each prototype engaged people with MCC in identifying and
articulating relationships among personal values and health-related topics (i.e., self-care
duties, such as taking medications or exercising, and indicators of health status, such

as laboratory test values or symptoms). Each prototype involved using an interactive
information system while engaging with a human facilitator. All three prototypes contained
the same basic information, but each one represented a distinct approach to reflection on
values and health.

By testing these different approaches, we generated empirical findings regarding activities
and features that supported patients in identifying relationships between values and health.
We translated these findings into design guidelines for supporting collaborative reflection
on values and health. These findings and guidelines move us closer to enabling patients to
overcome well-documented barriers to articulating how their personal values influence their
health priorities. Enabling patients to articulate their values and health priorities will better
prepare them to identify and resolve discordant priorities with health care providers. This is
a critical step forward in improving the health of people with MCC. Additionally, we add
to previous literature on designing for reflection by discussing shifts between self-guided
and facilitator-guided reflection, the need to balance outcome-oriented and exploratory
reflection, and the potential for reflection across temporalities.

2 BACKGROUND

2.1 Definition of personal values

In this paper we use the term personal valuesto refer to what a person considers important
for their well-being and health [52]. This definition is intentionally broad and intentionally
patient-centered. We allow people with MCC to define for themselves what they consider
important, and we use the term personal values to refer to those topics.

This definition of personal values was informed by research on the relationship between
values and design, including the definition of values used in the Value Sensitive Design
literature [30]: “what person or group of people consider important in life” (p. 70). We
acknowledge many different perspectives on the definition of values and the relationship
between values and design (c.f., designers adopting discursively-defined values of moral
and ethical import [30,50]; designers seeking values as rooted in local contexts and lived
experience [50]; designers viewing values as enacted and re-enacted in practice, not fixed
and stable entities [39]; designers working with values as hypotheses, dialectically, rather
than identifying values and applying them in the design process [43]). Our definition aligns
most closely with perspectives that allow for values to be personal and/or local and for
values to change and develop through action in practice.
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This definition of personal values is also rooted in empirical research involving people

with MCC. Six categories of personal values illustrate the breadth and overlap of topics
people with MCC consider important for their well-being and health: abilities (e.g., vision,
walking), activities (e.g., volunteering, bicycling), emotions (e.g., comfort, satisfaction),
possessions (e.g., letters from family, musical instruments), principles (e.g., self-sufficiency,
religious faith), and relationships with family and friends [10,52].

2.2 Study context: health care for multiple chronic conditions

Patients bear most of the responsibility for managing MCC care in daily life. Care for
chronic conditions in general requires ongoing self-management work [11-13] to prevent
or attenuate the course of complications like nerve, eye, and kidney damage in people with
diabetes. Corbin and Strauss identified three categories of self-management work [16,18]:
illness work, everyday life work, and biographical work. Iliness work can involve activities
like taking medications, monitoring blood sugar, and exercising [11,18,56,57]; everyday life
work involves activities like holding down a job, raising children, spending time with a
spouse; and biographical work involves coping with changes in one’s life and identity due
to illness. Often informal caregivers support this self-management [16,17]. Depending on
patients’ needs, caregivers might help with activities such as dressing, eating, and finances,
and provide emotional support [70].This work may include changing diet and eating habits,
exercising, taking medications, and monitoring health status (e.g., blood glucose levels or
blood pressure). Good self-management and healthcare of chronic conditions avoids or
delays complications of those conditions [11-13].

Health care for chronic conditions is carried out by a number of actors, including

patients (in the form of self-management work), informal family caregivers (supporting self-
management), and members of the patient’s health care team (e.g., primary care physician,
medical assistant, diabetes nurse, behavioral health specialist, etc.). The Collaborative Care
model outlines a commonly-used approach for patients and healthcare team members to
work together as partners to manage chronic illness [80].

In a collaborative care approach, patients meet with providers to assess the patient’s health
and adjust the patient’s care plan as needed. These conversations typically involve 1)
collaborative problem definition, 2) targeting specific problems, and 3) planning care. In
collaborative problem definition, patients and providers discuss and define health-related
problems. For example, a provider may ask patients about challenges and successes
following their prior care plan, or a patient may raise concerns about new symptoms or
disruptions to life due to iliness management [80]. If multiple problems are defined, as is
common for people with MCC, patients and providers select specific problems to target.
This can involve focusing on one problem, often prioritizing some problems over others.
After targeting problems, patients and providers set realistic goals and plan actions for
pursuing them.

However, as discussed in the introduction, collaborative care can break down for people
with MCC. Patients and providers often do not agree on priorities for health care, leading to
worse health outcomes for patients. In order to enable collaborative care for MCC, there is a
need to support patients in articulating their priorities for health care. As a step toward this
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ultimate aim, this paper examined how to enable people with MCC to identify and articulate
relationships between what they consider important for well-being and health (i.e., personal
values), what they are doing to manage their health (i.e., self-care duties or self-management
work), and health information that indicates how well health conditions are being managed.

3 RELATED WORK

In this section, we review two threads of relevant scholarship from computer-supported
cooperative work (CSCW) and adjacent research communities: aligning perspectives and
concerns between patients and health care team members, and supporting reflection through
interactive systems design. Our paper’s contributions build on and extend this prior work
by illustrating how interactive systems can support collaborative reflection for people with
MCC.

3.1 Aligning concerns, perspectives, and priorities between patients and providers

In CSCW, there is sustained interest in supporting coordination and collaboration among
key actors in health care. These actors include patients, informal and formal caregivers,
and healthcare team members (e.g., doctors, nurses, and medical assistants). One thread of
research has illustrated the distinct perspectives these actors bring to the experience and
management of illness.

Tarig Andersen and colleagues articulated “alignment of concerns” as a design rationale

for information technologies that aim to support patient participation and agency in their
health care [1,2]. This rationale is informed by the germinal work of S. Kay Toombs [75].
Toombs studied patients’ and providers’ perspectives on health and health care from a
phenomenological perspective and demonstrated that patients and healthcare providers think
about illness and disease differently.

In articulating “alignment of concerns” as a design rationale, Andersen et al. [1] called
attention to the need for designers of patient-centered technologies to explicitly account
for and reconcile these differences in perspectives. Similar to “alignment of concerns” as a
design rationale, Naveen Bagalkot and colleagues [3,34] called for concordance as a design
ideal: promoting concordance between patients and providers can enable patients to play a
more active role in their health care.

Alignment of concerns and patient-provider concordance are especially important in the
context of multiple chronic conditions. When patients and providers disagree on priorities
for health care, patients tend not to follow through with care recommended by the provider
[14], and patients tend to experience worse health outcomes [71,72]. Patients with MCC
prioritize health conditions that are symptomatic [44,82] and disabling [69], and prioritize
conditions that disrupt life priorities and values [69]. Providers prioritize conditions based
on medical aspects of disease, including symptoms, severity, and prognosis [49].

We build on this prior work to contribute new design concepts and empirical findings
regarding how to support patients in clarifying their concerns and articulating those in
conversations with healthcare providers. We explored how to support patients’ reflection on
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how their personal values relate to aspects of their health care, including self-care duties they
perform and indicators of their health status. Supporting this reflection will prepare patients
to advocate for their priorities in conversations with health care providers.

This study also builds on related work in health services research to prepare patients to share
their priorities with their doctor. Typically, at the beginning of a visit the doctor will ask the
patient what they want to cover that day [48]. Responding to limitations to this approach
(e.g., time constraints), Richard Grant and colleagues identified requirements for eliciting
visit-related priorities from patients with diabetes prior to a visit [33] and tested a tablet-
based application for eliciting priorities in the waiting room prior to the visit [32]. Mary
Tinetti, Anand Naik, and colleagues have similarly identified requirements for eliciting
health-related priorities from patients with multiple chronic conditions [59], and have begun
evaluating interventions to elicit these priorities in pre-visit conversations between a patient
and a social worker [74]. These studies leave a gap in understanding regarding how to
overcome patients’ perceived boundaries between values and health through reflection, and
how to support this reflection through interactive systems design. This study addresses
these gaps through a design-based exploration of possibilities for supporting reflection on
associations between values and health.

3.2 Designing interactive systems to support reflection

We define reflection as a process through which people with MCC gain self-knowledge
about their personal values, self management of health, and associations among topics
from these categories. This definition is inspired by a review of the literature on designing
systems to support reflection conducted by Eric Baumer and colleagues [5].

In the context of CSCW and health care, one dominant approach to supporting reflection is
through the design of personal informatics systems [4]. In an early and influential paper on
this topic, lan Li and colleagues [51] included reflection as one of the stages in their model
of personal informatics systems: preparation, collection, integration, reflection, and action.

Since that paper, there has been ongoing conversation and debate regarding the relationship
between personal informatics and reflection. There have been calls to attend to the

lived experience of collecting and interacting with information about the self, including
Rooksby et al.”s [67] articulation of lived informatics, Elsden et al.’s [22,23] documentary
informatics, Epstein et al.’s [24] lived informatics model, and a journal issue on the

lived experience of personal informatics [19]. Scholars have also critiqued the nature

of reflection and personal informatics systems by calling attention to the infrastructure
behind such systems and inviting users to generate new relationships to personal data [46],
and by exploring people’s assumptions about the authoritativeness of affective biosensing
technologies [40].

In this paper, we are addressing a problem from the healthcare domain in which it is
important for people to reflect on health information, lived experience, and personal values
together: as discussed in the Introduction, people with MCC may not understand how

their values relate to their health or how their health care could be improved if their
doctors better understood their personal values. This prevents people with MCC and their
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healthcare providers from reaching concordant priorities for health care. To better prepare
people with MCC to articulate and advocate for their personal values in conversations

with healthcare providers, people with MCC need support to identify associations among
their personal values and their health care. Lim et al. [53] described reflective behaviors
exhibited by people with MCC while they visually explored and articulated connections
among values and health-related activities. We build on this prior research by exploring how
to design support for reflection through the design of interactive systems and through human
facilitation.

4 DESIGN OF PROTOTYPES

Our objective in this study was to better understand how we might support patients to
identify and articulate relationships among personal values and health. We began with
divergent ideation to explore a range of possible forms of support, analyzed those to identify
dimensions to explore further, and generated three prototypes to evaluate those dimensions
empirically with patients. Below we describe the iterative design process we followed. Then,
for each prototype we describe its overall concept and purpose, its interaction flow, and the
rationale for key decisions about its design.

4.1 Design process

The design process began in June 2018 and concluded in March 2019. In June 2018, our
research team met to review initial findings from ongoing interviews with patients with
multiple chronic conditions and discuss how to approach the design process. The methods
and findings from those interviews have been reported in Lim et al [51]. The interviews
involved eliciting values and self-care duties from patients and then asking them to talk
through associations among those topics.

Between June 2018 and October 2018, we completed these interviews. Analysis of those
interviews generated four types of reflection that patients exhibited as they talked through
associations between personal values and self-care duties: (a) heightened patient awareness
of personal values, (b) evolving patient perspectives on personal values and how those
related to health and health care, (c) recognition of misalignments between personal values
and self-care duties, and (d) considering changes to self-care duties. These findings are
discussed in depth in our previous paper led by Catherine Lim [52].

In October 2018, our team met again to continue generating ideas for reflective activities.
We used the themes from patient interviews to frame our ideation approach and generated
ideas for how to support reflection from each theme. Looking across the ideas we generated,
we identified the following dimensions to help decide on which prototypes to develop and
test with participants. These dimensions are also supported by prior research, especially

a review of the use of reflection in interactive systems design by Baumer et al [5]. We
included additional relevant references below, and later in the Discussion section we bring
our findings into conversation with this literature.
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. These prototypes can be guided in different ways, including self-directed by
the patient, guided by the information system, guided by a facilitator, or
combinations thereof (e.g., [5,28,68,73]).

. These prototypes can be fully exploratory and open-ended, constrained and
oriented toward a tangible outcome, or in between (e.g., [5,8,31,55,61,62,65]).

. These prototypes can engage with change over time to varying degrees,
including changes to values and health from the past and into the future (e.qg.,
[4,5,15,22,25,41,58,63,81]).

Based on these dimensions, we decided to move forward with three prototypes: My List,
Conversation Canvas, and Time Machine. We describe these in detail in sections 4.2-4.4
below. There is not a one-to-one mapping from the prototypes to the dimensions above; each
prototype can be located at a different point along each dimension. Varying the prototypes
in this way created many opportunities for empirical exploration and comparison of how
these dimensions influenced the nature of participants’ reflection. The prototypes map to the
dimensions as follows:

. We designed My List and Time Machine to be more self-directed, while
Conversation Canvas was mostly facilitator-directed.

. Conversation Canvas was designed to be the most open-ended and exploratory,
while Time Machine and My List both built toward tangible outcomes.

. Time Machine was designed specifically to explore reflection across the past,
present and future, while My List and Conversation Canvas did not have explicit
temporal components.

In addition to the dimensions above, we agreed on a set of constraints for the prototypes:

. We wanted to develop several prototypes in order to explore different techniques
and approaches to promoting reflection on values and health.

. We wanted prototypes to require less than 45 minutes to complete so we could
test more than one activity with a participant in a two hour session.

. We planned for the prototypes to fit with existing care practices for people with
MCC (see discussion of collaborative care above). We envisioned a scenario in
which a patient would have an upcoming visit with a healthcare provider, the
provider would invite the patient to carry out the reflection activity, and the
patient and provider would discuss the outcomes of that reflection during the
visit.

. We aimed to support users who could speak English, read large text, and operate
a computer.

The prototypes had several common features. Each one aimed to enable the user to reflect
on what they considered important for their well-being and health (i.e., personal values),
what they were doing to manage their health (i.e., self-care duties), and their health status
indicators (e.g., blood glucose level). Each prototype was supported by a unique interactive
information system, implemented as an interactive paper wireframe. We included the same
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patient information in all three wireframes. We wanted participants to reflect on their own
personal values and health information, so we populated the wireframes with personalized
information for each participant. We describe the process of personalizing the wireframes in
the “Personalization” subsection of the Methods.

We produced the wireframes in Adobe XD and printed them on paper. We chose paper
instead of digital prototypes for two reasons: (1) to invite critical feedback, we wanted
participants to perceive the prototypes as provisional and unfinished, and to feel comfortable
suggesting changes, and (2) hardware constraints and requirements around the protection of
personal health information (PHI) were barriers to storing and presenting PHI in standard
digital prototyping tools that use cloud-based storage that is not HIPAA-compliant.

4.2 Prototype 1: My List

In My List, the user is invited to prepare a list of topics to discuss with their primary care
provider at an upcoming clinic visit. As the user adds topics to the list, they are invited
to link those topics to personal values, self-care duties, and health status indicators. The
purpose of this prototype is to encourage people to discuss topics with their primary care
provider that reflect their personal values.

4.2.1 Rationale—We chose this prototype because it aligns with and extends existing
practices for preparing for clinic visits, and it has a tangible outcome. My List extends
existing practices because health care providers often ask patients for their priorities for the
visit. As discussed earlier, approaches to eliciting priorities for a visit are limited in that they
may not explicitly consider patients’ values, and when they do, they may not do enough

to overcome some patients’ existing perceptions that personal values are not pertinent to
raise with healthcare providers. With My List, we wanted to explore whether making values,
self-care duties, and health status indicators visible during familiar list-making practices
could contribute to patients identifying and articulating relationships between values and
health, and ultimately to patients sharing values with healthcare providers. In terms of
facilitation, My List is primarily patient-driven but a facilitator is present and available

to answer questions and encourage the patient to consider potential associations between
values and health.

4.2.2 Features and interaction flow—My List’s interaction flow begins by asking the
user to input their primary care provider (PCP) and the date and time of an upcoming clinic
visit. The prototype then invites the user to begin constructing a list of items to discuss
during the upcoming visit.

For each discussion item the user adds to the list, the user is invited to explore how the

item relates to topics from the user’s pre-populated inventory of personal values, self-care
duties, and health status indicators. For example, the user might add “back pain” to the list,
then indicate that the self-care duty of “back exercises” is related to back pain, and write a
short explanation that “back exercises help reduce back pain, but I don’t have the motivation
to do my exercises every day.” The user might also indicate that the personal value of
“independence” is related to “back pain,” and explain that “when back pain is worse, | am
less able to live independently.”
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Once the user is finished associating topics with the first discussion item on their list, the
user can repeat this process, adding as many discussion items to the list as they choose. For
each discussion item, they can associate topics from their list of personal values, self-care
duties, and health status indicators. Once the user is satisfied with their list of discussion
items, they can send the list to their doctor and save or print the list for their own use.

Figure 1 shows the most important screens of the My List prototype. At left is the screen
inviting the user to add an item to the list and to explore which personal values, self-care
duties, and health status indicators are related. At center is an example of three different
pop-up screens, each containing a list of potentially related topics that are personalized for
the user. After the user selects associated topics, the rightmost screen is a pop-up inviting the
user to explain how those topics are related to the discussion item.

4.3 Prototype 2: Conversation Canvas

In Conversation Canvas, the user has a guided conversation about their personal values and
health with a human facilitator. If this prototype were deployed in actual clinical practice,
we envisioned the facilitator being a member of the user’s health care team, such as a

social worker or behavioral health specialist. In terms of feasibility, this is work that social
workers and behavioral health specialists already do in some clinics, albeit not supported by
interactive systems. In other clinics, this work is not done currently.

The purpose of Conversation Canvas is to help a person talk through a topic that concerns
them at that time, and for an active listener to guide the user toward reflection on
associations between their personal values and their health care. Both the user and the
facilitator can view and manipulate a shared “conversation canvas.” This canvas serves as a
visual record of the conversation, with a focus on visualizing connections among topics from
the user’s lists of personal values, self-care duties, and health status indicators.

4.3.1 Rationale—We chose this prototype because it allows for extensive exploration of
a topic of the patient’s choosing. Patients often only see health care providers for brief visits,
sometimes as short as 10 minutes. This prototype provides space for a patient to talk through
issues and concerns that they aren’t able to discuss during time-constrained visits with a
doctor. We also chose this prototype because it is primarily facilitator-driven, as opposed to
patient-driven. This provides a point of contrast with the other two prototypes, which are
primarily patient-driven, but supported by a facilitator as needed.

4.3.2 Features and interaction flow—The interaction flow in Conversation Canvas
begins with the user being introduced to the purpose of the tool and connecting with the
conversation facilitator. We provided the user with two options for the facilitator, each with
a different persona, to invite the user to express preferences for the person with whom they
would want to have this type of conversation.

Next, the facilitator invites the user to select a topic for the conversation from three pre-set
options: “I’m thinking through an important life decision,” “I’m not able to do something
important to me because of my health,” or “Something major changed in my life.” We chose
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these topics to be specific enough to scope the conversation to values and health, but generic
enough that most participants could identify with one and steer the conversation.

After topic selection, the facilitator asks the user to explain more about the topic and writes
the user’s response on the canvas. For example, a user might choose, “I’m not able to do
something important to me because of my health,” and explain, “I’m not able to ride my
bicycle because of pain radiating down both legs.”

Then the facilitator asks the user to review the pre-populated lists of values, self-care duties,
and health status indicators and select any that are associated with the conversation topic.
For example, on the topic of not being able to ride their bicycle due to pain in their legs,

the user might select the items “bicycling,” “independence,” and “staying busy” from their
personal values, “exercising” from their self-care duties, and “blood pressure” from their

health status indicators.

As the user selects related items, the facilitator adds them to the canvas. Whenever possible,
the facilitator will probe on how each item is related to the conversation topic. For example,
the user might explain that they chose “blood pressure” as related to the topic of pain while
bicycling because riding their bike helps manage their cardiovascular health, and blood
pressure is a health status indicator related to this.

Once the user is finished adding items to the canvas, the facilitator guides the user in looking
over the canvas, reflecting on its contents, and identifying items of particular significance
(e.g., items that make the situation easier or more challenging). Finally, the facilitator
demonstrates active listening by summarizing the conversation back to the user.

Figure 2 below shows the most important screens from the interaction flow described above.
At the top left is a description of one of the two facilitator personas, Michael, which includes
his clinical experience and a few details about his hobbies. Below that is the pop-up inviting
the user to select a conversation topic. At the right are three screens the user will see as the
facilitator guides them through selecting items related to the conversation topic; there is one
screen each for personal values, self-care duties, and health status indicators.

4.4 Prototype 3: Time Machine

Time Machine invites patients to assess how their attitudes toward values, self-care duties,
and health status indicators have changed over time. It uses information visualization to plot
changes over time and invite reflection on those changes.

4.4.1 Rationale—We chose this prototype primarily because of its explicitly temporal
nature. It allowed us to understand how patients react to prompts to reflect on values and
health in the past, present, and future. Additionally, this prototype draws on techniques used
in personal informatics applications intended to foster reflection. The flow of this activity

is inspired by Li et al.’s [51] stage-based model of personal informatics systems, including
preparation, collection, integration, reflection, and action. Time Machine maps to these
stages as follows: preparation is completed prior to use of the tool to populate the lists of
personal values, self-care duties, and health status indicators; collection is completed during
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the first portion of the tool, when users enter ratings for items from those lists; integration
is completed by the prototype in the form of an information visualization that combines and
summarizes the user’s ratings, and reflection and action are invited as the user views the
information visualization. Because personal informatics systems are so widely researched
in CSCW, we thought it important to explore how this style of application could support
reflection on personal values and health.

4.4.2 Features and interaction flow—The user starts by selecting two personal
values, two self-care duties, and two health status indicators on which to focus. Then, for
each item selected, the user indicates how they feel about that item today and writes a brief
comment explaining their rating.

Next, the user is prompted to reflect on the same topics in the past. The user chooses

a number of years to look back in time and follows the same rating and commenting
process, but now in terms of how they felt about each item at the specified time in the past.
Additionally, the user is invited to select additional values, self-care, and health status items
that have changed the most over time, and ones that have changed the last.

Then, the user repeats this process, but looking toward the future. The user chooses a
number of years to look forward and follows the same process of rating and commenting.
They also predict which items will change the most and which will change the least.

This process of reflecting on a set of values, self-care duties, and health status indicators
culminates in a final integration stage. The ratings the user entered throughout this process
are displayed in an information visualization. The visualization shows the user how their
ratings for each item vary across the past, present, and future. The integration stage also
includes a list of the items the user indicated would change the most and least. While
viewing these screens, the user is invited to write a note reflecting on what they notice as
they look across time.

Figure 3 shows screens collecting the user’s attitudes in the present. These screens would be
repeated for the past and the future. At left, the user selects personal values, self-care duties,
and health status indicators to focus on that day. At right, the user rates how they feel about

each selected item that day, and then writes a short note explaining that rating.

5 METHODS

The purpose of this qualitative study was to examine how people used the prototypes
described above, with a focus on how well each prototype enabled people to identify and
articulate relationships between personal values and health (i.e., self-care duties and health
status indicators). As discussed in the previous section, these prototypes were designed

to enable us to explore further the design dimensions and questions that emerged in our
early design iterations. By inviting people with MCC to engage with these prototypes, we
created contexts in which we could explore what aspects of the prototypes worked best, and
what aspects did not. In particular, we examined which prototypes best enabled patients to
connect their personal values with aspects of their health and health care, and we examined
which prototypes elicited positive and negative reactions from patients.
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This study was completed between March 2019 and July 2019. The study activities
described below received research ethics approval from Kaiser Permanente Washington
Health Research Institute. In this section we report methods in four parts: participant
recruitment, personalization of prototypes for each participant, prototype testing sessions,
and analysis.

5.1 Participants

We recruited 12 people with multiple chronic conditions from an integrated healthcare
system in the Pacific Northwest region of the United States. To be eligible, participants had
to have diabetes (type | or type Il) plus two more of these chronic conditions: osteoarthritis,
depression, and coronary artery disease. For recruitment, participants received an invitation
letter in the mail and a follow-up phone call. Participants gave oral consent for a phone
interview during the recruitment phone call. Later, written informed consent for prototype
testing was obtained in person.

Participants had a mean age of 72.5 years (SD=7.73, range=58-86). Eight identified as
women and four as men. Eight identified as white, two as Black or African American, two
as Asian, and one as Native Hawaiian/Pacific Islander (participants could select more than
one). Two identified as Hispanic and ten as not Hispanic.

5.2 Personalization of information in prototypes for each participant

To pre-populate the prototypes with personal information, we mailed participants a
worksheet to complete at home, collected worksheet responses in a phone interview, and
added the information to each prototype. This information included personal values and
self-management work (in the prototype, this was labeled as “self-care duties™).

Worksheet questions asked participants to write down what they considered to be most
important to their well-being and health. We included the worksheet in Appendix A. As
guidance, six categories of personal values were provided—abilities, activities, emotions,
possessions, principles, and relationships—with short definitions and examples [10,52].
Questions also asked what participants did in daily life to manage their well-being and
health. Domains of self-management work were provided. These came from research on
chronic illness in medical sociology (e.g., illness work, everyday life work, biographical
work [16,18]) and health services (e.g., World Health Organization Disability Assessment
Schedule 2.0 [76]).

In a phone interview before the in-person prototype testing session, a research team member
asked the participant to share their responses to the worksheet. Phone interviews lasted
30-60 minutes. The interviewer recorded audio and wrote participants’ personal values

and self-care duties in a spreadsheet. Then, the interviewer added the information to a
personalized version of each prototype in Adobe XD, resulting in pre-populated lists of
values and self-care duties.

In addition, we obtained permission from participants to collect from their medical record
six health status indicators for the chronic conditions we focused on: hemoglobin Alc, LDL
cholesterol, blood pressure, PHQ9 score (depression questionnaire), date of foot exam, and
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date of retinal exam. These data were added to the prototypes in pre-populated lists of health
status indicators.

5.3 Prototype testing session and facilitation approach

Each participant attended a two-hour prototype testing session in a private room at a primary
care clinic. Each session was facilitated by two research team members. The lead facilitator
obtained informed consent and explained the purpose of paper prototypes. Next, facilitators
presented one prototype and asked the participant to think out loud as they used it. As
needed, facilitators offered guidance about how to operate the prototype.

We expected the prototypes to require different degrees of facilitation. For My List and

Time Machine, we expected the facilitator to intervene at times to help with the prototype

or probe for deeper reflection. Thus, for those prototypes, collaborative reflection meant an
activity paced by the participant and supported as needed by the facilitator. For Conversation
Canvas, we expected the facilitator to lead the process, so collaborative reflection in this case
meant an activity paced mostly by the facilitator.

In general, across the three activities, we adopted a facilitation approach that was flexible to
each participant’s perspectives and needs. So, if a participant got stuck or was unsure about
how to use a prototype, the facilitator could step in to guide the process. As the participant
used the prototype, the lead facilitator focused on following the participant’s actions,
swapping in screens as the participant took actions in the paper prototype, answering
questions about the prototype’s function, and asking probing questions to facilitate reflection
on values and health. The other facilitator played a supporting role, typically managing
prototype functions like searching for and producing information stored in the prototype’s
“database” (i.e., paper cutouts of the patient’s lists of values, self-care duties, and health
status indicators).

The first author of this paper was the lead facilitator, while other authors and support

staff played the role of supporting facilitator. The lead facilitator drew on five years of
experience interviewing people with MCC about similar topics in previous studies (e.g., [9,
10, 52]). These experiences gave the facilitator background knowledge about the nature

of patients’ personal values, the nature of the chronic conditions at issue, the typical

work involved in managing those conditions, and patients’ lived experiences balancing the
competing demands of multiple chronic conditions. The facilitator drew on this knowledge
and experience when deciding what questions to ask and what areas to probe on that

might drive reflection. The facilitation approach was also informed by a member of the
research team who had training and research expertise in behavioral health and motivational
interviewing.

After a participant finished using a prototype, facilitators conducted a brief, semi-structured
interview about the prototype. This interview covered questions like, “What, if anything, did
you learn or discover while trying this prototype?”, “How likely is it that you would want

to use this prototype?”, and “If you could make changes to this prototype, what would you
change?”
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As time allowed, facilitators repeated this process for the second and third prototypes.
Because most participants weren’t able to use all three prototypes in two hours, the
facilitators balanced which prototypes were used to ensure that each prototype was used
by roughly the same number of participants by the end of the study.

At the end of the session, facilitators conducted a short semi-structured interview to

hear participants compare their experiences across the prototypes. This interview covered
questions like, “Of the options we showed you today, which would you most prefer to use?”,
“Which helped you slow down and think about your well-being and health?”, and “If you
were to use a tool like this, how might it open up new conversations with a healthcare
provider?”

Following each session, the lead facilitator took short field notes to capture any salient
insights or reactions they had during the session.

Participants received $100 upon completing the session. These sessions were audio recorded
and professionally transcribed. Paper prototype materials were retained and scanned
digitally.

5.4 Analysis

Two authors conducted thematic analysis of the interview transcripts [35], including open
coding, focused coding, and organizing codes and coded data into themes. As needed,
authors referred to scanned images of the completed prototypes to clarify ambiguous
references in the transcripts (e.g., if the participant referred to “this group of items” in the
transcript, the researcher viewed the image of the prototype to identify the items to which
the participant was referring). Additionally, authors referenced the field notes taken by the
lead facilitator as needed; these field notes were not coded.

To begin, two researchers coded the same transcript using an open coding approach, labeling
what they saw in the data. Next, authors compared codes and definitions, refined these into
a revised codebook, and coded a second transcript. Following another round of discussion
and clarification, the authors finalized the codebook, divided the remaining interviews, and
coded them independently. All authors met regularly to discuss data associated with each
code and relationships among codes. This iterative process of comparing data to data, data
to codes, and codes to codes generated the themes presented in the findings below. During
manuscript preparation, the primary author returned to the data frequently to clarify themes
and select representative excerpts.

6 FINDINGS

Each prototype was used by at least eight participants. Ten participants used My List, eight
used Conversation Canvas, and eight used Time Machine. Three participants were able

to complete all three prototypes in one two-hour session. Due to time constraints, eight
participants completed two out of three prototypes.

One participant (P1) started My List and Time Machine but did not complete either
one. During the prototype testing session, P1 told several long stories about his past
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and discussed his views on topics in the news at the time. These stories and views did
incorporate some health-related topics, but they mostly focused on his personal values.
Facilitators attempted to redirect his attention to the prototype, but after several tries decided
to listen to the participant’s stories. This serves as a reminder that structured reflection
activities may not work well for all people with MCC.

Table 1 below shows participant demographics and the prototypes they used. Below we
report themes in findings for each prototype.

All participants who used My List were able to construct a list of topics to discuss with

a doctor at an upcoming visit, and all were able to associate personal values and self-care
duties with those topics (with the exception of P1 as explained above). Some participants
associated health status indicators with those topics, but not all. Below we discuss the most
salient themes in how participants used and responded to the My List prototype.

6.1.1 Augmenting a familiar practice of visit preparation—The My List activity
supported the practice of preparing for an upcoming visit with a doctor. Several participants
said they already prepared for visits this way, although the step of explicitly incorporating
personal values was novel. Several participants thought that the My List activity would
improve their existing list-making practices. P9 described My List as a “thought enhancer:”

“...because once | write it down on paper or on the computer screen, once it’s there
in front of me, then | can think about enlarging the thought, adding to the concept,
whatever. Because it’s there and I’m thinking about it. Because | forget everything,
and for me, something that’s written down allows me to not forget, or even if | do
forget, it’s still written down and | can use this before | go to the doctor’s.”

(P9)

By externalizing topics for the doctor and associating values and health-related information,
P9 was able to remember and expand on those topics. P11 made a similar statement about
how externalizing his thoughts could help him organize his thinking and improve on the list:

“l don’t know how to describe it, but it’s kind of nice to have a way to organize
these things. I tend to be helter-skelter, whatever—chaotic. This seems to bring

it back together. I’ll be honest with you, | was a bit skeptical of what had been
described to me [about My List]. | didn’t know what the mechanics of this would
be. But I can see the value in it, and that surprises me. | wasn’t expecting that... [It
helped] sort out things and focus more. So | can see this as being something useful
for me personally.”

(P11)

Figure 4 shows what My List looked like after P11 finished. Each numbered item represents
an item P11 added to his list. The text underneath each item represents the related

values, self-care duties, and health status indicators he related to that item, along with his
explanations of those relationships.
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At the end of the My List activity, participants had the option to print the list they created
and/or email the list to their doctor. These two features were both valued by participants, in
part because they supported participants’ existing list-making practices.

Some participants (P2, P4, P7, and P10) indicated they would bring the printed list to their
next visit with the doctor. For some (P4, P7, P9), this was to aid their memory of the topics
to discuss, including nuances and context behind those topics. P10 said bringing the list
would help him “establish a baseline” during the visit, anchoring the conversation with the
doctor to the topics he wanted to discuss. Bringing the list would help P10 maintain agency
over the course of the conversation with his doctor. Similarly, P4 said she would use the list
to focus the visit on topics she cared about.

A few participants wanted to add to the list over time rather than complete in a single sitting.
Two said (P9, P2) they would print the list, display it in a prominent place in their home
(e.g., at their desk or on their refrigerator), and several said they would return to it over time
as new issues came up (P2, P9, P10, P11). Describing this, P11 said:

“Well, the first thing that comes to mind about making a list is it’s probably not
something | could do start to finish in one sit down. Over the course of time I’'m
going to think about things and | would probably want to prioritize some of that,
because the doctor’s time is limited, and | don’t want to go on and on. So | would
probably start with a list, and then | would want to go through and prioritize, and
then just do the things that are really the most important.”

(P11)

While explaining his decision to print the list, P10 expressed a desire to carry the list with
him in daily life. He said he would prefer that this be accomplished through a mobile
application.

“Well, yeah, | could do this. It would be nice that I’d have this electronically done
and if | had an app on my phone to be able to do it as | run around and make sure
that I’m able to keep—I don’t have to use this as much as | could use my phone to
keep track of it on an app is nice. I like the idea of keeping track of things in my
own life and not depending upon other people to do it. So this helps me do that, it
helps me get it organized and in a place that | can understand and find it without
having to go search for it.”

(P10)

Participants had mixed reactions to the option of sending the list directly to their doctor. P3
said she often talks with her doctor via text-based chat, so she thought if she emailed her
list to the doctor, the doctor would reply right away. Other participants said they would not
email the list to the doctor, including people who said they would bring the printed list with
them to the visit.

P11 explained this, saying, “I think the doctor’s too busy to spend a lot of time looking
through this silliness.” This resistance to sending the list to the doctor demonstrates

that participants perceived boundaries in communication between patients and providers,
echoing those reported in prior research [54].
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Others thought sending the list in advance could help orient their care and the visit to items
on the list. P4 thought the doctor could review the list ahead of time and make sure to cover
those topics during the visit. Additionally, P4 thought the doctor and the rest of the care
team could potentially address some items from the list before the visit started.

P10 thought that if the doctor read the list of items in the patient’s own language, this would
support communication between the patient and the doctor about the patient’s priorities.
Similarly, P4 thought that sharing personal values with the doctor would help the doctor
understand what the patient wants and keep the doctor from adopting too narrow an
understanding of the patient’s health care needs.

P4: “I think that lets them know I’m interested in retiring but | don’t want to sit
around and do nothing. | have things that we still want to do, we want to stay

as active as possible, things like that. | think that’s important. | think doctors
sometimes set in their mind what they think you want but they don’t know what
you want. They look at you and they think well, she must — you know. | think that’s
just human nature in a way, but I think it’s important that they know what you
would like to do or what you would like to keep doing, maybe.”

Interviewer: “So not just making assumptions but actually really investigating
what’s specific to you?”

P4: “Yes. If | told you I’ve been diabetic and take medication for my legs, and my
legs hurt, would that make you think well, maybe she doesn’t walk as much or it’s
not important or she’s not doing anything to try to help that or something.”

Overall, the My List activity aligned well with many participants’ existing list-making
practices. Participants felt that the activity would help them organize their thoughts and
develop their priorities for an upcoming visit over time. Additionally, participants thought
that bringing the printed list with them to a visit would help them remember the topics they
wanted to discuss with the doctor, and that it would help structure the visit around their
own priorities without getting sidetracked by other topics the doctor may raise. Participants
shared mixed opinions about sending the entire list to the doctor electronically; some
participants thought that this would be too much information while others thought it could
provide useful context.

6.1.2 Orienting toward clinic visit with doctor can reinforce communication
boundaries—Despite creating lists with personal values attached, we found that
participants resisted the prospect of sharing those values with their doctor. My List did
not go far enough to overcome patients’ perceived boundaries between values and health.
Participants’ reactions to My List suggested that focusing the activity on preparing for an
upcoming visit with their doctor may reenact and reinforce those boundaries instead of
disrupting them.

The following example from P9 illustrates two reasons participants gave for not sharing
values with providers: not wanting to burden health professionals with issues one can deal
with on one’s own, and not raising issues with the doctor that one doesn’t believe the doctor
can address. For P9, one reason for not wanting to burden his doctor was his perception
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that doctors have limited time to spend on any given patient. P9 said he would not waste a
doctor’s time unless he had reached a roadblock analyzing solutions on his own:

“l know how busy [they] are...they get a lot of baloney ...and | don’t wish to
burden him with things that either | think | can take care of myself or | don’t think
he can help me with...until I reach a roadblock or can’t come up with a solution,
I’m not going to waste his time. [...] He likes to have one item [to focus on during
a visit], and | understand that, so I try to do that. And then I’ll ask him a quick
question that’s unrelated that he can answer in a sentence or a paragraph so that it
doesn’t waste his time.”

(P9)

Other participants resisted explaining connections they identified between values and list
items, reasoning that these expanded explanations should not be shared with the doctor. P2
said he didn’t want to share these explanations with the doctor because doing so would
waste the doctor’s time. He explained that the notes he took in My List to document his
thought process were for his use only. Even though he thought that identifying connections
between values and health was useful for helping him identify topics to raise with his doctor,
he would share those values with the doctor.

Similarly, P11 wrote down connections between values and health but then decided those
were not topics he would share with the doctor. He saw back pain as related to two personal
values: his bulldozing and excavating business (an example of the “everyday life work”

of managing chronic conditions), and treating others as he’d like to be treated. P11 had
been given exercises to manage back pain, but he had not been doing them unless his back
pain became extreme. P11 felt that his ongoing pain was his responsibility, and thus not
something he’d bring up with the doctor, even though the pain was impacting his personal
values. He said,

“...So the things that are connected, this is in reference to back pain, is that correct?
So obviously a connection there would be the bulldozing and excavating. Probably
treating people the way 1’d like to be treated as it relates to my business. Taking
care of the equipment, | had a major problem with that this morning. | think those
three are the ones that come to mind...But as | look at this now that it’s on paper,
I’m thinking this isn’t something to waste a doctor’s time with, this is something
that | have to do.”

(P11)

These examples illustrate a pattern exhibited across several participants: My List
successfully prompted participants to consider how personal values were associated with
their health concerns but it did not overcome patients’ perceived boundaries around sharing
values with health care providers.

6.2 Conversation Canvas

All participants who used Conversation Canvas were able to select a conversation topic,
select values, self-care duties, and health status indicators related to that topic, and then
respond to the facilitator’s inquiries about relationships among those items. Below we
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discuss several themes that stood out about participants’ actions with this prototype:

many participants described dual benefits of Conversation Canvas as a process that felt
emotionally satisfying and a process that helped generate clarity around a topic important
to them; some participants experienced difficult emotions during the process, and others
expressed dissatisfaction at not reaching a clear conclusion after completing the process;
personalized and contextualized probes from the facilitator enabled deeper reflection; and
participants sought alignment between their choice of conversation topic and their choice of
the facilitator persona.

6.2.1 Dual benefits: reaching clarity and appreciating the process—
Conversation Canvas enabled participants to think through an important topic in depth and
ultimately reach greater clarity about that topic. Additionally, it produced positive and even
cathartic feelings for some participants.

To illustrate these dual benefits, we include a vignette from P3’s discussion of several
interrelated decisions she faced. Figure 5 shows the topic P3 chose and the related items she
added to the canvas.

P3 talked through a disagreement between her doctor, her family, and she. She said her
knees were “bone on bone,” causing pain and limited mobility and preventing her from
doing things she enjoys, like going for walks with family members or going out dancing
with friends. These are examples of everyday life work that are critical for living with and
managing chronic conditions over time. She wanted to have knee surgery, but her doctor
would not allow it because P3 would “bleed to death.” (The risk of excessive bleeding
during surgery is related to poor diabetes control.) Instead of knee surgery, P3’s doctor
recommended that she have a liver transplant, and her daughters and granddaughter also
advocated for this direction.

Talking through this disagreement in Conversation Canvas, P3’s focus shifted and her
perspective evolved. Initially she focused on how knee surgery would help her enjoy valued
activities like dancing and maintain relationships with friends. Later, P3 also explained why
she doesn’t want the liver transplant:

“| feel like there’s somebody younger that really might need it. Someone has to die
[because of a scarcity of livers available for transplant], and I’m up in age, so can’t
do much, so what the hell? They [my family and my doctor] say, ‘Oh, you’ll feel
better.” Well, 1 don’t know about that. If you can’t walk... [...] All my friends are
dead. I’ve been through three husbands and a girlfriend, but 1’ve had a beautiful
life.”

(P3)
Later, when P3 was reflecting on her experience using the Conversation Canvas prototype

she said,

“[1] got a lot off [my] chest about this damn liver transplant...[It] let me set
everything straight. And it also made me think, “What more can | do?” Go back on
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the computer and think of something else...[1t] gave me some things to organize
and...look at and really think.”

(P3)

These statements about Conversation Canvas demonstrate benefits at two levels. First, P3
achieved an outcome: she clarified for herself why she did not want a liver transplant and

why she wanted to pursue knee surgery. She felt she was able to “set everything straight”

and discover novel next steps to convince her doctor and family that she should have knee
surgery. Second, this reflection process gave P3 a sense of relief, having gotten “a lot off

[her] chest.” P3 experienced the process of reflection itself as positive and cathartic.

Other participants echoed this dual benefit of Conversation Canvas: reaching greater
clarity and appreciating the reflection process. For example, Conversation Canvas helped
P4 clarify important factors associated with the decision to get an insulin pump, which
would transform how she self-manages diabetes (i.e., the illness work of administering
medication). She was unsure if a bulky pump would prevent her from continuing yoga, one
of her valued activities and another aspect of self-management (i.e., exercise is illness work
that helps manages blood sugar, blood pressure, and weight). Talking through factors like
these, P4 had a realization that she did not know why her doctor was so insistent that she
should get an insulin pump. As a result, P4 decided on a question to ask her doctor at her
next visit: “Why do you think it is so important to get an insulin pump?” Looking back on
her experience with Conversation Canvas, P4 said,

“It helped clarify what | was really thinking...what | wanted to ask [doctor]. Did
you plan this, knowing that I [laughter]...Yes, | think it did help me.”

(P4)

P4 laughed because the insights from Conversation Canvas materially helped her prepare for
an actual upcoming visit with her doctor.

In another example, Conversation Canvas lifted a burden that P12 had been feeling and
boosted her motivation to tackle a problem that had overwhelmed her for a long time. Over
many years, the floors in every room in P12’s home had collected piles of boxes, furniture,
and other belongings. This had occurred while her husband was still alive, and he had
recently passed away. P12 wanted to take on the massive effort of decluttering her home,
but she was unable to do it without becoming overwhelmed with difficult emotions. Talking
about what she appreciated about Conversation Canvas, P12 said,

“I think it would help quite a bit. It’s like getting your feelings out. Like when you
have troubles and they say it lifts a burden off your shoulders or off your mind? P12
gestures to the conversation topic of decluttering and cleaning up her home It helps
you want to do this when you get home...ask my friend to help me.”

(P12)
These examples show how participants appreciated Conversation Canvas for its dual

benefits. The activity supported participants as they talked through a complex topic and
ultimately reached a point of clarity. And, participants experienced the activity as cathartic.
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6.2.2 Emotional discomfort—Not all participants experienced the deep thinking of
Conversation Canvas positively. Some participants expressed emotional discomfort with the
process, indicating they were not used to thinking in this way. This contrasts with the
positive emotions illustrated in the section before this one.

For example, after completing Conversation Canvas, P11 acknowledged engaging in a
deeper level of thinking than he was used to. He said it gave him an opportunity to “sit down
and digest” the topics we covered, saying “this was a good exercise for me.” Despite calling
it a “good exercise,” P11 did not show positive emotions that would suggest this “good”
exercise was enjoyable. P11 said he would prefer to use My List because his experience with
Conversation Canvas was “a little more stressful:”

“I’m digging into my own thoughts deeper than | normally would, and then sharing
that. Not quite like going to confession but maybe close...So the digesting, from
that perspective this was a good exercise for me. But | liked the [My List] system a
little better.”

(P11)

This presents a design challenge, which we address in the Discussion: talking through

the competing demands of multiple chronic conditions—as well as related life challenges,
personal values, self-care duties, and health status indicators—can be unfamiliar and
emotionally challenging. This defamiliarization and affect can facilitate reflection, but
clearly it is important to handle these difficult emotions with care.

6.2.3 Dissatisfaction with lack of follow-up—After a lengthy reflective
conversation, Conversation Canvas did not generate clear next steps for some participants.
Some participants expressed disappointment that the conversation facilitator did not close
the activity with clear suggestions. This dissatisfaction was articulated most clearly by P2
and P11. P2 felt unsatisfied that he didn’t receive clear advice after exploring factors related
to establishing an advanced directive and do-not-resuscitate order. P2 expected he’d get
some advice or action out of the activity.

“I’m looking for advice. | am looking for some validation...l am amazed that this
would allow me that kind of time with a medical professional to go through my
problem...But I’'m also amazed that | didn’t get, “Well, we can do this, let’s see if
we can make an appointment for you—we have a booklet, we’ll send you one...’
I’m amazed that that wasn’t suggested.”

(P2)
P11 echoed a similar sentiment when describing what he’d want to achieve through

Conversation Canvas, saying he would expect the facilitator to make suggestions, such as to
see a psychiatrist or another specialist:

“I’m going to have to assume [the facilitator is] going to be taking some notes and
information and | would expect he might have the ability to make some suggestions
to dig further.”

(P11)
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These findings suggest participants perceived limits to the open-ended, exploratory
discussion involved in Conversation Canvas. Participants appreciated when this process
resulted in tangible outcomes.

6.2.4 Importance of personalized and contextualized probes from facilitator
—One stage of the Conversation Canvas process was confusing for many participants. After
the facilitator asked the participant to identify values, self-care, and health status indicators
associated with the conversation topic, the facilitator then sought to identify factors that
made the conversation topic more or less challenging for the participant to think through.

At this stage, the facilitator would typically ask about those factors directly with questions
like, “Looking at all of the items you added to the canvas, which of these items make [#/e
conversation topic] more challenging to think through?” or, “...which of these make [the
conversation topic] less clear?”

Participants responded to these questions with confusion. P2 said, “I don’t follow the
question;” P12 said, “Could you explain that better for me?”; P4 said, “I guess | maybe don’t
know what to add or what to pick, even;” and P7 said, “All of the items made the situation
more challenging.”

The facilitator typically responded to this confusion with ad-libbed probes about particular
items on the canvas and how they played a role in the conversation topic. These more
personalized and contextualized probes enabled participants to delve deeper into the
conversation topic.

The level of experience of the facilitator is likely to have played a role in how this adaptive
facilitation approach influenced participants’ reflection. For more on the facilitator’s
experience with this type of reflection, limitations of this approach, and opportunities for
future work, please see Methods (section 5.3) and Limitations (section 7.5).

6.2.5 Preferences for matching conversation topic to facilitator persona’s
expertise—The first step in the Conversation Canvas activity invited the participant to
select a fictitious persona who would facilitate the conversation. We offered two personas
for selection: one was a man and one was a woman, both had long-term experience working
in health care, and neither was a doctor. Descriptions of the personas also included unique
interests and hobbies outside their job.

At this step, several participants explained the type of facilitator they preferred. Some
were adamant that they would only talk to a doctor, while others saw value in having this
discussion with someone who could devote more time to the conversation than a typical
primary care doctor could.

We also found that participants wanted to fit the topic they intended to discuss to the
expertise of the facilitator. P4 had a strong preference for speaking with someone with
training in managing diabetes:
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“She’s a volunteer? ...we’re going to say no right there. [...] | don’t want to see

a physician’s assistant, | don’t want to see a nurse practitioner, | want to see a
doctor. | have a health condition [type 1 diabetes] that requires a doctor, not a
volunteer...It’s not like I’m trying to decide, ‘Should | tattoo my eyebrows on?’ or
something like that where | think I could talk to anybody...I need the advice of a
doctor.”

(P4)

This example illustrates how participants sought fit between their concerns and the person
facilitating reflection. In other examples, P2 planned to discuss an advance directive and a
do-not-resuscitate order and didn’t want to waste his doctor’s time with that conversation.
After completing the activity, P11 remarked that based on the nature of the conversation,
which delved deeper into personal topics than he was used to, he might expect a psychiatrist
to facilitate the conversation. These findings suggest that it matters to patients with whom
they discuss relationships between values and health, and they seek to fit the conversation
topic with the expertise of the facilitator.

As Conversation Canvas is currently defined, the participant selects the conversation topic
after they select the conversation facilitator. Our findings about participants wanting to
match the facilitator’s expertise to the conversation topic suggest that the current interaction
flow of Conversation Canvas is out of order. It would be better to allow participants to either
select the conversation topic first and then select the facilitator, or to allow them to select the
topic and the facilitator at the same time.

6.3 Time Machine

Time Machine prompted reflection on the past, present, and future. One of the strongest
and most surprising findings of this study was that people resisted reflecting on the

past, often expressing negative emotional reactions. When prompted to reflect on the
future, some participants adopted optimistic perspectives and experienced transformative
reflection. Fleck and Fitzpatrick [29] identified transformation as one of the more advanced
levels of reflection: “Revisiting an event or knowledge with intent to re-organise and/or

do something differently. Asking of fundamental questions and challenging personal
assumptions leading to a change in practice or understanding.” [p. 218] Baumer et al.

[4] identified transformation as a key conceptual dimension of reflection: “Transformation
involves change to the fundamental, basic conceptualization of a situation.” [p. 591]

6.3.1 Strong resistance to reflection on the past—Nearly all participants resisted
looking back in time at personal values, self-care duties, and health status indicators. After
early participants had negative emotional reactions to this step, we changed the Time
Machine design to give participants the option not to look back in time. When given

the choice, no one chose to look back. These quotes illustrate several participants’ strong
reactions to reflecting on the past:

P8: “Oh...oh, there’s so many things. If I’d gotten sober earlier, if | didn’t have
ADD, if | hadn’t consumed so much alcohol, if I’d followed through on my college
in the 60s, if 1I’d taken care of myself...1 don’t like this one...It’s all the “what
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ifs’...there’s a saying that you’ve got one foot in the past and one foot in the
future...you’re peeing all over today. Looking back at my past is what got me
sober...Going back to my past shows me all the F’d up things I did in my life...1
can’t deal with it right now. So can we just postpone it?”

P2: “Looking back is a waste of time as far as I’m concerned. We make decisions
and we go forward. Whether that decision’s right or wrong, it was the decision for
ourselves. So | think everything that we do moves us forward—if we choose to
make it a forward move—or we can spend a lot of time living in the past.”

P4: “‘Take yourself back...what was important to you then?...Do | want to? ...1I
don’t know if | want a journey back...Honestly, I think | would just skip it.”

These strong reactions to the prospect of reflecting on the past are a clear signal that the
current design of Time Machine was not working. While reflecting on difficult topics from
the past may be beneficial, Time Machine’s current design did not handle this adequately.
We explore this further in the discussion.

6.3.2 Hope for the future and considering change—Multiple participants enjoyed
the future-oriented thinking involved in Time Machine and talked about their futures in
positive terms. Several participants often chose to look much farther into the future than we
expected (e.g., two people chose to look 17 years ahead, one of whom was in her upper 70s).

Time Machine invited participants to speculate on their possible future in terms of values,
self-care, and health status. In many cases they adopted a hopeful perspective toward the
future. P8 was surprised that when she looked forward, she was able to adopt a hopeful
outlook. However, she saw an opportunity for the tool to go farther to give “positive
affirmations:”

“Put some positive spins on, because | know that I’m not the only one that would
be negative, especially when you don’t have very much time left, you think, “Why
bother?’...[Give] some positive affirmations... about what we could do to change
ourselves.”

(P8)

As indicated at the end of that quote, some participants exhibited signs of transformative
reflection [4,29], including considering changes to their behavior going forward. Along
these lines, P2 said:

“...if | see something in the future that looks negative, [I] try to overcome it with
a positive...| have the neuropathy in my feet, which is painful, and if | could look
in the future and see what the future would entail, then maybe it would make some
differences...change my ways for a healthy lifestyle...Maybe | would work a little
faster to go on more vacations sooner...”

(P2)

Many participants responded positively to the prospective reflection component of Time
Machine. Some participants considered making changes based on these reflections, a sign of
transformative reflection.
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6.3.3 Unsuccessful visualization of values, self-care, and health status over
time—In Time Machine, after participants entered ratings and explanations about how they
feel about values, self-care, and health status in the past, present, and future, participants
viewed screens that integrated all of those data points. One of these screens displayed a
graph-like timeline with three time points (past, present, future), and plotted the ratings for
each value, self-care duty, and health status indicator across these time points.

Participants did not react positively to this visualization, and most participants had trouble
interpreting its meaning. Some participants found it difficult to interpret the meaning of
subjective ratings across different categories (i.e., values, self-care, health status) on the
same graph. Other participants were confused when the patterns they saw in the graph did
not match their understanding of how their values and health were changing (or would
change) over time. For example, P10 said,

“I’m not sure what these lines mean. [...] I don’t think it reflects how | feel. That
means 1°d feel less productive ten years from now? I’m not sure that that’s what |
said. If it is, it’s not what | meant to say, and this says I’m not looking at things
differently ten years from now?”

(P10)

In this quote, P10 was reacting to seeing his ratings for the present and future plotted on a
graph. What he saw in the graph did not align with how he actually thought about his future.
He predicted he would feel more productive and that he would look at things differently

in the future compared to the present. However, the visualization—which was based on

his ratings earlier in the Time Machine activity—did not show this. Thus, P10 had a clear
negative reaction to this visualization step.

Worse still, many participants did not share any distinctive reactions or reflections at this
step. This is likely evidence that the way we collected and visualized subjective, numerical
ratings of values, self-care duties, and health status indicators was not a successful approach.

Overall, Time Machine may have been a valuable reflection exercise in some regards (e.g.,
articulating a hopeful view for the future), but the prototype needs substantial improvement
to support more focused reflection on associations among values and health.

7 DISCUSSION

This study was motivated by the need to help people with MCC understand the relevance
of personal values to health-related topics. Supporting reflection on values and health

can help people with MCC clarify their health priorities and prepare them to advocate

for their priorities in conversations with healthcare providers. We described our process

of designing three prototype reflection activities and shared findings from testing these
prototypes with people who have MCC. These findings illustrate aspects of each prototype
that best supported reflection on values and health, as well as aspects that did not support
this reflection. In subsection 7.1, we call attention to the key takeaways from these findings
and translate these into design guidelines for supporting collaborative reflection on values
and health. This paper also makes a contribution to CSCW by bringing these findings into
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conversation with previous research on designing for reflection. In sections 7.2-7.4, we
build on and extend previous work in three areas: dynamically shifting across self-guided
and facilitator-guided reflection, balancing outcome-oriented and exploratory reflection, and
exploring temporality in reflection. Finally, in section 7.5 we discus limitations of our study
and directions future work.

7.1 Key takeaways and design guidelines for supporting collaborative reflection on

values and health

One of the principal contributions of this paper to CSCW is a set of empirical findings from
these prototype testing sessions. The findings can be summarized as follows:

My List supported a familiar activity of preparing a list for a visit to the doctor’s
office and enabled people to identify relationships between values and health.

It also produced output that patients could bring to the doctor’s office to use

as a memory aid, and as support for steering the conversation with the doctor
toward topics they had prioritized. However, participants still felt pressure to
prioritize their list according to previously-documented [54] perceptions of what
was appropriate to share with the doctor (i.e., not taking too much time, and not
sharing values).

Conversation Canvas created space for participants to talk through and think
deeply about important, complex topics involving personal values and health.
Some participants experienced this as cathartic, while others experienced
difficult emotions. Externalizing relevant topics on the shared canvas supported
the patient and the facilitator. Several pre-planned facilitator questions elicited
confusion from participants, but personalized and contextualized questions were
effective at eliciting deeper reflection. As the conversation closed, a lack of
concrete next steps or recommendations left some participants dissatisfied.

Time Machine elicited hopeful visions of the future from participants, including
concrete plans for changing behaviors. In contrast, participants strongly resisted
reflecting on the past. The visualization component of the prototype was not
successful, as it was difficult for participants to compare across information of
different types, and the visualization did not match participants” understanding of
the ratings they had given earlier in the activity.

Looking across these findings, it is clear that no single prototype will be sufficient. Each
has limitations in its current form. To guide future work that builds on these findings,
we propose the design guidelines below. These guidelines build on the strengths of the
prototypes we tested and overcome some of their weaknesses.

1.

Begin with exploratory, reflective conversation between the patient and an
active, empathetic listener. Offer initial guidance for the general topic of the
conversation (e.g., “I’m not able to do something important to me because of my
health”) and allow the patient to steer the conversation as desired.

Map the conversation as it progresses. Externalize key topics (i.e., personal
values, self-care duties, health status indicators) and visualize relationships
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among them. This externalization supports both the patient and the facilitator,
enabling each to identify patterns and avenues to explore further.

3. Conclude with a step to identify and articulate takeaways. In the context of
reflection on values and health for people with MCC, these takeaways can be a
list of topics to discuss with the doctor at an upcoming visit. Takeaways could
also include personal decisions, such as committing to new self-management
activities or asking for help from a family member.

4. Align this concluding step with familiar and established practices. Patients are
familiar with the practice of making a list of topics to discuss with the doctor
at an upcoming clinical encounter. Clinicians are familiar with a workflow in
which patients declare one or a few topics to focus on in an upcoming clinical
encounter.

These guidelines provide a framework for future design to support collaborative reflection
on values and health. Guidelines 1 and 2 build on strengths of the Conversation Canvas
prototype. This open-ended, exploratory approach provides many opportunities to overcome
existing communication boundaries that My List did not overcome. Guidelines 3 and 4
build on strengths of the My List prototype. This outcome-oriented approach overcomes

the dissatisfaction some participants felt about Conversation Canvas by ensuring that
exploratory reflection concludes with clear outcomes. Delaying this outcome-oriented
component until after the exploratory component creates space for the patient and facilitator
to consider relationships between values and health without the pressure to focus or filter
the scope of the conversation based on expectations about what is pertinent to share with the
doctor.

These guidelines could be accomplished by composing together Conversation Canvas and
My List. We imagine a system that begins with a Conversation Canvas-like activity and
interface. The existing design could be extended by adding additional visual support for
sorting, grouping, and connecting topics on the canvas. After that, an activity like My List
could be used to document key insights from the conversation and translate those into topics
or questions to raise during an upcoming clinical encounter.

More generally, these guidelines clarify two roles that interactive systems can play in
supporting collaborative reflection on values and health. First, interactive systems can serve
as personalized repositories of key topics relevant to this reflection, including personal
values, self-care duties, and health status indicators. As repositories for this information,
information systems provide starting points for patients and facilitators to build from as they
identify and articulate relationships between values and health.

The information included in such a repository is critically important. As discussed in section
5.2, each of our prototypes was pre-loaded with information specific to each participant.
This information was organized in three domains: personal values (elicited from six
categories developed in previous research with people with MCC), self-care duties (elicited
from three lines of self-management work developed in previous research involving people
with chronic conditions[18]), and health status indicators (measures used by clinicians to
track chronic disease management).
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Once established, this repository acts as scaffolding. It can be consulted, selected from, and
added to as needed. Concepts that are typically held distinct by patients and clinicians, such
as personal values and self-management duties, can more easily be discussed in relation to
each other.

Second, interactive systems can support collaborative reflection on values and health by
providing a shared visual space for mapping relationships among key topics. By providing
this shared space, the patient and the facilitator can work together as they progressively
develop a representation of the relationships among the patient’s values and health. As
currently designed, Conversation Canvas fulfills this role to some extent. It could be
redesigned to provide more explicit support for sorting, grouping, and connecting topics
in the shared visual space.

Our findings from Time Machine clarified much about how not to support reflection on
values and health and revealed less about what does work. We see promise in the future-
oriented reflection of Time Machine. The combined Conversation Canvas and Time Machine
activity is well-suited to preparation for a particular clinical encounter, but this does not
account for longer-term and over-time reflection on values and health. The future-oriented
aspects of Time Machine could be used as inspiration for an activity to invite patients to
establish longer-term goals for health and well-being that extend beyond the timeframe of a
particular clinical encounter.

These guidelines resulted from looking across findings from the three prototypes and
consulting previous scholarship in CSCW and adjacent fields on designing for reflection.
In sections 7.2—7.4, we elaborate further on how our findings resonate with and extend this
previous scholarship.

7.2 Dynamically shifting across self-guided and facilitator-guided reflection

The different prototypes we tested allowed for exploration of self-guided and facilitator-
guided reflection. In prior research, many interactive systems for reflection have addressed
reflection as an “individual, largely mental or cognitive activity” (p. 98), while others have
treated reflection as a social process [5]. In one recent example of social reflection, Saksono
et al. [68] discussed how parental caregivers’ beliefs and life experiences influenced how
they reflected with their children on physical activity tracking data. Other examples of
social reflection include SenseCam, a system used by teachers and tutors to support
ongoing professional education [28] and BinCam, a system to promote reflection on waste
management habits through social persuasion [73]. Additionally, other research has explored
interactive reflection on health data supported by conversational agents, which exhibits
individual and social modes of reflections in a single intervention [47].

Individual and social modes of reflection are relevant to health care for multiple chronic
conditions. Managing chronic conditions requires individual self-management by the patient
as well as communication and coordination with informal caregivers and healthcare
providers [80]. Lim et al. [53] showed that people with MCC can reflect on personal values
on their own, and that discussing values with an active listener can aid reflection. In this
study, we explored the nature self-guided and facilitator-guided reflection further.
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Our findings demonstrated that having a facilitator who listened actively and responded
dynamically to participants’ reflections was a key factor in guiding participants toward
identifying associations between values and health. Participants’ use of Conversation Canvas
most clearly demonstrated the usefulness of flexible and adaptive facilitation. The value of
this adaptive facilitation was evident in My List and Time Machine as well, as the facilitator
could step in when participants’ self-guided reflection stalled.

Thus, classifying our prototypes as either facilitator-guided or self-guided does not
accurately capture participants’ actions with the prototypes. In practice, agency for guiding
the reflection process shifted dynamically between the participant, the facilitator, and the
prototype. This was clear when participants expressed confusion or uncertainty and the
facilitator stepped in to clarify, reframe, and probe deeper. At the same time, this confusion
or uncertainty could reflect unskilled or unhelpful support from either the facilitator or the
prototype. There is a significant opportunity for future work to balance the support patients
get through interactive systems with support they get from facilitators. One important step
will be to involve trained facilitators as users and stakeholders in the design process. An
example of this approach is provided by Hougard & Knoche [38], in which they involved an
experienced occupational therapist and stroke patients to iteratively design a tool to support
interpretation of patient progress in cognitive training.

Overall, these findings highlight an important implication for the design of interventions to
support reflection on values and health: designers should aim to support both the patient
and the facilitator. In addition, designers should acknowledge and support shifts in agency
between the primary user and the facilitator. Our findings suggest that less is more in this
regard. Highly constrained processes of reflection leave little room for the patient or the
facilitator to ask questions and explore.

One way to do this is expressed in the second design guideline above: externalizing

and visualizing relationships among values, self-care duties, and health status indicators
supported the patient and the facilitator. This supports patients by making relationships
among values and health visible, allowing them to name, elaborate, and further develop
those relationships. It allows them to look across those topics and relationships and reflect
on them further. It also supports the facilitator, enabling them to track the relationships

the patient described, reflect back to the patient what they were hearing, confirm their
understanding, and identify areas on which to probe further. And, it provides these supports
without dictating that either the patient or the facilitator is the primary driver of the process.
It minimizes constraints and allows for both participants to follow along and contribute on
their own terms as the conversation unfolds.

Looking ahead to how prototypes like ours might be implemented in health care practice, it
is important for future research to define the capacities and training required to facilitate this
reflection. It is likely people with training as behavioral health specialists or social workers
would be prepared to facilitate with care. Because this study focused primarily on testing
different approaches to reflection with patients, we did not engage people in these possible
facilitator roles. This is an important next step, and we discuss this limitation further in
section 7.5 below.
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One of the functions of facilitation in our prototypes was to hold space for participants

as they talked through emotionally-charged topics. Emotion and defamiliarization can be
important ingredients of reflection, but how facilitators handle challenging topics is critical.
Our experiences in this study resonate with Tad Hirsch’s [37] recent paper calling attention
to the therapeutic nature of participants’ experiences in design research, and the need to
handle these experiences with care. At the very least, facilitators of reflection on values
and health must be prepared to pause or end reflection if it becomes too distressing for
participants.

7.3 Balancing outcome-oriented and exploratory reflection

Interactive systems for reflection vary in the degree to which they are open-ended and
exploratory versus outcome-oriented [5]. For example, the Drift Table was exploratory,
supporting “ludic activities...motivated by curiosity, exploration, and reflection rather than
externally-defined tasks” (p. 885) [31]. Other systems are designed with particular outcomes
in mind, such as those promoting healthy behavior change through increased exercise

(e.g., [8,65]) or changes to diet (e.g., [55,62]). Systems may blend outcome-oriented and
exploratory reflection, such as those with purposes the user can adapt. For example, Oinas-
Kukkonen [61] proposed behavior change support systems with user-specified goals. Such
systems are outcome-oriented but adaptable.

Our findings show that in the context of MCC care, how the purpose of a reflection

activity is framed can influence the nature of reflection. My List had the express purpose of
generating a list of topics to discuss with the doctor. With this purpose, My List reinforced
communication boundaries regarding what information pertinent to share with healthcare
providers. This is problematic because the objective of all three prototypes was to intervene
in and overcome these perceived boundaries.

In contrast, Conversation Canvas was open-ended and exploratory; it was not oriented
toward a particular outcome. Conversation Canvas contributed to deep reflection for many
participants, enabling them to discover and articulate connections between values and
health. However, some participants wanted this process to result in a clearer outcome (e.g.,
suggestions for next steps in their health care).

Therefore, this study highlights the need to balance outcome-oriented reflection with
exploratory reflection. Outcome-oriented reflection can ensure that patients’ expectations
are met, but if that stated outcome is visit preparation, this can have the undesirable

effect of reinforcing participants’ perceptions of boundaries about what they can or should
communicate with doctors about. In section 7.1 above, we discussed how the design
guidelines could balance outcome-oriented and exploratory reflection by creating a system
that starts with an activity like Conversation Canvas and concludes with an activity like My
List.

7.4 Exploring temporality in reflection

Many systems have been designed for users to reflect on data from their past (e.g., [15,25]]).
Elsden et al. [22] explored how systems might support people in documenting, curating,
and reflecting on lived experiences over the long-term, coining the term documentary
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informatics. Prior work on interactive systems for reflection used recordings, visualizations,
or documentation of past events to prompt reflection on the past [4,5]. Visualizations of web
browser bookmarks [58] and online communication [81] enable users to identify patterns
and bring awareness to their behaviors. Wandering Mind is a journaling tool that allowed
users to reflect on patterns in their thinking by analyzing keywords, emaotions, or the
chronology of their journal entries [63]. Similarly, Isaacs et. al. [41] explored how people
experienced in-the-moment reflection compared to retrospective reflection. One group of
participants recorded events and experienced benefits from writing their thoughts and
feelings at the time of each recording; a second group recorded events over time and later
reflected back on these events. They benefited by recognizing patterns and learning from
past events.

Temporality is important in the context of MCC care because managing chronic conditions
is a long-term endeavor, requiring adaptation and adjustment to practices and identity over
time [16]. In particular, Time Machine may be well equipped to support biographical work.
Corbin and Strauss [16,18] identified biographical work (sometimes called identity work)
as one of the three lines of self-management performed by people living with chronic
conditions. The temporal character of Time Machine invites reflection on how one’s life
has changed due to illness, and how one might adjust behaviors now to put their life on a
different course for the future.

Prior work has approached retrospective reflection as an activity that follows personal data
collection, with a focus on recordings of past daily events and emotional states. This study’s
findings fill a gap in understanding in the context of MCC care about how different focuses
on the past, present, or future might facilitate reflection on values and health.

Our study adds a new perspective on retrospective reflection. Time Machine generated
strong resistance to reflecting on values and health in the past. Retrospective reflection

can be beneficial even if it isn’t enjoyable, and designers have supported reminiscence in
other contexts like care for people living with dementia [20,21]. But in the context of MCC
care we have shown the need to tread carefully and allow people to reflect on the past

on their own terms. At minimum, this means not building systems that require the person
with MCC to reflect on their past. More research is needed to understand the risks and
benefits to encouraging people with MCC to reflect on values and health in the past, and
how interactive systems and facilitation can help maximize these benefits and minimize the
risks.

Time Machine also explored reflection on values and health into the future. We found that
people with MCC can experience hope and optimism when thinking through possible futures
in terms of personal values, self-care duties, and health status indicators. Reflection on
values and health in the future opens up possibilities for people with MCC to clarify their
health care priorities and articulate those with health care providers.

We see potential for future work to explore how an activity like Time Machine could
support people with MCC in learning about relationships between values and health over
time. Recent research by Herman Saksono and colleagues [68] provides a useful point
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of departure. In their study of reflection on physical activity by parental caregivers and
children, Saksono et al. argued, “learning how to be active is a negotiation between prior and
new knowledge about ways to be active” (p.10).

Our paper focused on people with multiple chronic conditions and didn’t focus on specific
behavioral goals like being active. Yet, findings from Time Machine illustrated that future-
oriented reflection on values and health led some participants make goals to align their
behaviors with their values. Future work could explore how an activity like Time Machine
might result in a person deciding on a new goal and tracking new information associated
with the goal. Then, in a subsequent reflection session, looking back on this tracked
information in the context of personal experiences and personal values could support the
patient in learning how to make changes in their life in accordance their values. Saksono et
al.’s [68] Experience-Reflection-Insight framework provides a useful conceptualization for
how designers might support people with MCC in experiential learning from reflection on
values and health over time.

7.5 Limitations and Future Work

We tested prototype reflection activities that were supported by paper-based wireframes.
This low-fidelity approach is likely to have influenced the nature of participants’ reflection,
and this potentially limits the credibility and transferability of this study’s findings.
However, viewing these prototypes as flexible interventions into participants’ practices and
preferences for reflecting on values and health, this study generated rich findings into how
designers can approach designing for reflection on values and health in the future.

We didn’t evaluate these prototypes with people who might play the facilitator role in
clinical practice. The primary facilitator in this study was a research team member who

had significant domain knowledge (e.g., knowledge of three lines of self-management
work involved in living with chronic conditions), experiential knowledge (e.g., experience
interviewing people with MCC about values in several studies the past), and qualitative
interview skills. The secondary facilitators had similar knowledge and experience. Future
work should evaluate reflection tools like ours with health coaches, medical assistants, social
workers, and others who are candidates for facilitating this kind of reflection in clinical
practice. Our study has provided critical understanding of how patients respond to different
approaches to reflection on values and health, providing a foundation for future studies to
understand and support the needs of facilitators. How best to support facilitators is an open
question that should be explored empirically.

In addition to understanding how best to support the facilitator, future work should explore
how else prototypes like ours could be implemented in health care practice. People with
MCC receive much of their care in primary and specialty care settings. In the United
States, where this study was conducted, these settings are highly routinized, a result of a
combination of economic, policy, and practical considerations. We believe that the most
likely route to initial implementation of prototypes like ours is integration into primary care
through the models like the Patient Centered Medical Home (PCMH), where a health coach
can act as a facilitator and coordinate care from the conversation within a larger healthcare
team [42,66]. A collaborative reflection session could be held before an upcoming clinic
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visit, and the output of that reflection could be a list of topics or insights that the patient
can use to guide their conversation with the doctor and other PCMH care team members
including nurses, dieticians, community resource specialists and social workers. However,
more research is needed to understand exactly what that output should look like and how it
should be communicated with healthcare providers.

Another limitation of our approach is that we engaged participants at a single point in time
(as opposed to multiple engagements over weeks or months) and we did not incorporate data
collected from participants’ daily lives beyond what they chose to share. Additional research
is needed to understand how people’s reflection on values and health may evolve over time.
Research on values and design illustrated that values are not fixed entities [39] and research
from sociology has illustrated that people’s experiences of illness shift over time [16]. There
is an opportunity for future work to build on this study’s findings to examine the nature of
reflection on values and health when informed by lived experiences, and when continued
over time.

Our study was a design-based inquiry into ways that different prototype features influenced
patients’ experiences with reflection. Our flexible approach enabled collection of rich
qualitative experiences with our prototypes. We did not account for potential ordering
effects, although our findings for each prototype were mostly consistent across participants.
Although all participants did not see all three prototypes and we did not counterbalance the
order they saw them, we carefully balanced which prototypes participants used to ensure that
each prototype was used by roughly the same number of participants by the end of the study.

Based on our experiences with participants, a few potential considerations related to
ordering could limit our findings. First, using paper prototypes was unfamiliar for our
participants and their use of the first prototype typically required some basic explanation
and guidance about how to interact with the prototypes (e.g., tap on a button to “select”

it, write with a pen to input information). By the second or third prototype participants
understood how to interact with the paper prototypes, meaning their experiences with later
prototypes may have been smoother and less encumbered by ease of use issues. Second,
each prototype contains the same personalized information for each participant: personal
values, self-care duties, and health status indicators. This same information was represented
in different ways in different prototypes. By the second or third prototype, the participant
was familiar with the information stored in the prototypes, and this could have influenced
how they use the prototypes. Third, reflection takes cognitive and emotional work, so by
the second or third prototype, participants were not as mentally fresh as they had been for
the first prototype. Fourth, insights that a participant generated through reflection in one
prototype could influence their reflection in later prototypes.

Despite the potential for ordering effects, participants were mostly consistent in their
feedback on prototypes, and our flexible approach allowed for rich qualitative insights.

Participants were recruited from the same integrated health care system and all had health
insurance. This means that our study likely did not account for important social influences
on health (e.g., limited access to health care), nor did it explicitly consider underlying
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structural inequities like racism and environmental health. Tiffany Veinot and colleagues
[78] have called attention to the need to engage people from historically marginalized
populations in the design of health informatics interventions, and they have called for
scholars to “level up” by targeting interventions to address structural inequities [77]. Thus,
this paper’s findings are limited in that they do not address these important factors.

More research is needed to engage people facing additional social challenges beyond the
competing demands of multiple chronic conditions. Indeed, recent research has shown the
need to approach the design of personal informatics systems differently for people from
low-resource communities [64]. Additionally, it’s possible that other related factors could
have influenced the findings and their transferability, such participants’ illness severity,
availability of support, and experience managing their illnesses. Future work can explore
how factors like these demand different forms of support for reflection on values and health.

8 CONCLUSION

There is a need to help people with multiple chronic conditions and healthcare providers
align their priorities for health care. In this study, we addressed gaps in understanding
regarding how to design interactive systems to support people with multiple chronic
conditions in identifying and articulating what’s important to their well-being and health
(i.e., personal values), and how that relates to the activities they do to manage their health
(i.e., self-care duties) and measures of their health status. We developed and tested three
prototypes—My List, Conversation Canvas, and Time Machine—and illustrated how these
different approaches to reflection influenced participants’ abilities to connect their values
with their health care. We found that there were benefits to self-guided and facilitator-
guided reflection, and that systems to support this reflection should enable patients and
facilitators to shift between these modes dynamically. Our findings also illustrate the need
to balance outcome-oriented reflection (e.g., preparing for a visit with the doctor) with
exploratory reflection (e.g., digging deeper into the competing demands of multiple chronic
conditions). Finally, our findings showed that inviting reflection on values and health across
the past, present, and future can generate a range of positive and negative emotions. These
emotions can be integral to reflection, but reflection facilitators must handle emotionally
charged topics with care. Overall, these findings move us closer to enabling patients to
articulate and advocate for their health priorities in conversations with healthcare providers.
Supporting patients in advocating for their priorities will ultimately help people with MCC
and providers reach concordant priorities for health care and improve health outcomes for
patients.
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APPENDIX A: WORKSHEET ELICITING PERSONAL VALUES AND SELF-
CARE DUTIES

Worksheet instructions

PART 1

PART 2

This worksheet will help you prepare for your phone interview. Please fill out both sides
of this sheet before your phone interview. You are welcome to discuss these questions with
family members, if it will help you think through your answers

What is most important to your well-being and health?—Understanding what you
consider most important to your well-being and health is central to this study. To help guide
your thinking, we include below examples we have heard from others. There are no right or
wrong answers. Please write your responses below and use your own words to tell us what is

most important to you.

Activities: pursuits or things that you do (ex: vegetable
gardening, working, reading sci-fi novels, or resting)

Possessions: things that belong to you (ex: your car,
pictures of family members, letters from friends, or your
home)

Relationships: connections with other people or groups
(ex: family, companions, or church group)

Emotions: feelings or moods your experience (ex:
comfort, joy, relief, or accomplishment)

independence, honesty, faith)

Principles: beliefs, standards, or virtues you live by (ex:

Abilities: physical or mental capacities or skills (ex:
mental sharpness, mobility, vision)

Other: anything else that does not fit the descriptions above

What do you do in your daily life to manage your well-being and health?—
Understanding what you do to manage your health is also important to this study. To help
guide your thinking, below are examples we have heard from others. There are no right or
wrong answers. Please use your own words to tell us what tasks you do to manage your
health.

Examples of tasks for managing health

Keeping track of your health conditions, Housekeeping, preparing meals,  Discovering new ways of finding
such as measuring your blood sugar level running errands fulfillment
or blood pressure.

Exercising, such as walking outside, yoga,  Following a specific diet
or water aerobics

Adjusting how daily tasks are done
due to health or other changes

Taking medications, such as pills, insulin, Taking care of others, raising Managing emotions, such as coping
using an inhaler children, tasks you do for family ~ with anger, fear, frustration, or
depression

Write your responses below.

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

BERRY et al.

Page 37

REFERENCES

1.

Andersen Tariq, Bansler Jorgen, Kensing Finn, Moll Jonas, and Nielsen Karen Dam. 2014.
Alignment of Concerns: A Design Rationale for Patient Participation in eHealth. In 2014 47th
Hawaii International Conference on System Sciences. 10.1109/hicss.2014.327

. Andersen Tariq Osman, Bansler Jgrgen Peter, Kensing Finn, Moll Jonas, Mgnsted Troels, Nielsen

Karen Dam, Nielsen Olav Wendelboe, Petersen Helen Hagh, and Svendsen Jesper Hastrup. 2018.
Aligning Concerns in Telecare: Three Concepts to Guide the Design of Patient-Centred E-Health.
Computer Supported Cooperative Work (CSCW) 27, 3-6: 1181-1214. 10.1007/s10606-018-9309-1

. Bagalkot Naveen L, Gronvall Erik, and Sokoler Tomas. 2014. Concordance: design ideal for

facilitating situated negotiations in out-of-clinic healthcare. In CHI’14 Extended Abstracts on
Human Factors in Computing Systems, 855-864. 10.1145/2559206.2578873

. Baumer Eric P.S.. 2015. Reflective Informatics: Conceptual Dimensions for Designing Technologies

of Reflection. In Proceedings of the 33rd Annual ACM Conference on Human Factors in
Computing Systems - CHI “15, 585-594. 10.1145/2702123.2702234

. Baumer Eric P.S., Khovanskaya Vera, Matthews Mark, Reynolds Lindsay, Sosik Victoria Schwanda,

and Gay Geri. 2014. Reviewing reflection: on the use of reflection in interactive system design.
In Proceedings of the 2014 conference on Designing interactive systems - DIS ‘14, 93-102.
10.1145/2598510.2598598

. Bayliss Elizabeth A, Bonds Denise E, Boyd Cynthia M, Davis Melinda M, Finke Bruce, Fox

Michael H, Glasgow Russell E, Goodman Richard A, Heurtin-Roberts Suzanne, Lachenmayr Sue,
and others. 2014. Understanding the context of health for persons with multiple chronic conditions:
moving from what is the matter to what matters. The Annals of Family Medicine 12, 3: 260-2609.
[PubMed: 24821898]

. Bayliss Elizabeth A, Steiner John F, Fernald Douglas H, Crane Lori A, and Main Deborah S.

2003. Descriptions of Barriers to Self-Care by Persons with Comorbid Chronic Diseases. Annals of
Family Medicine 1, 1: 15-21. 10.1370/afm.4 [PubMed: 15043175]

. Berkovsky Shlomo, Freyne Jill, and Coombe Mac. 2012. Physical Activity Motivating Games: Be

Active and Get Your Own Reward. ACM Transactions on Computer-Human Interaction 19, 4: 1-41.
10.1145/2395131.2395139

. Berry Andrew B. L., Lim Catherine Y., Hartzler Andrea L., Hirsch Tad, Ludman Evette J., Wagner

Edward H., and Ralston James D.. 2017. “It’s good to know you’re not a stranger every time”:
Communication about Values Between Patients with Multiple Chronic Conditions and Healthcare
Providers. Proceedings of ACM in Human-Computer Interaction 1, 2. 10.1145/3134658

10. Berry Andrew BL, Lim Catherine, Hartzler Andrea L, Hirsch Tad, Ludman Evette, Wagner Edward

H, and Ralston James D. 2017. Eliciting Values of Patients with Multiple Chronic Conditions:
Evaluation of a Patient-centered Framework. In AMIA Annual Symposium Proceedings.

11. Bodenheimer Thomas, Lorig Kate R, and Holman Halsted R. 2002. Patient Self-management of

Chronic Disease in Primary Care. JAMA 288, 19: 2469. 10.1001/jama.288.19.2469 [PubMed:
12435261]

12. Bodenheimer Thomas, Wagner Edward H, and Grumbach Kevin. 2002. Improving primary care

for patients with chronic illness: the chronic care model, Part 2. JAMA 288, 15: 1909-1914.
10.1001/jama.288.15.1909 [PubMed: 12377092]

13. Bodenheimer Thomas, Wagner Edward H, and Grumbach Kevin. 2002. Improving primary care

for patients with chronic illness. JAMA 288, 14: 1775-1779. 10.1001/jama.288.14.1775 [PubMed:
12365965]

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

BERRY et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

Page 38

Chesney Alan P., Brown Kenton A., Poe Carolyn W., and Gary Howard E.. 1983. Physician-Patient
Agreement on Symptoms as a Predictor of Retention in Outpatient Care. Psychiatric Services 34,
8: 737-739. 10.1176/ps.34.8.737

Choe Eun Kyoung, Lee Bongshin, Zhu Haining, Riche Nathalie Henry, and Baur Dominikus. 2017.
Understanding self-reflection: how people reflect on personal data through visual data exploration.
In Proceedings of the 11th EAI International Conference on Pervasive Computing Technologies
for Healthcare - PervasiveHealth ‘17, 173-182. 10.1145/3154862.3154881

Corbin Juliet M and Strauss Anselm. 1988. Unending work and care: Managing chronic illness at
home. Jossey-Bass.

Corbin Juliet M and Strauss Anselm L. 1984. Collaboration: Couples working together to manage
chronic illness. Image: The Journal of Nursing Scholarship 16, 4: 109-115. [PubMed: 6567581]
Corbin Juliet and Strauss Anselm. 1985. Managing chronic illness at home: three lines of work.
Qualitative Sociology 8, 3: 224-247. 10.1007/bf00989485

Cosley Dan, Churchill Elizabeth, Forlizzi Jodi, and Munson Sean A.. 2017. Introduction to This
Special Issue on the Lived Experience of Personal Informatics. Human—Computer Interaction 32,
5-6: 197-207. 10.1080/07370024.2017.1324787

Cosley Dan, Mulvenna Maurice, Schwanda Victoria, Peesapati S. Tejaswi, and Wright Terence.
2011. Bridging practices, theories, and technologies to support reminiscence. In Proceedings of the
2011 annual conference extended abstracts on Human factors in computing systems - CHI EA ‘11,
57.10.1145/1979742.1979594

Edmeads James and Metatla Oussama. 2019. Designing for Reminiscence with People with
Dementia. In Extended Abstracts of the 2019 CHI Conference on Human Factors in Computing
Systems - CHI EA ‘19, 1-6. 10.1145/3290607.3313059

Elsden Chris, Durrant Abigail C., Chatting David, and Kirk David S.. 2017. Designing
Documentary Informatics. In Proceedings of the 2017 Conference on Designing Interactive
Systems - DIS ‘17, 649-661. 10.1145/3064663.3064714

Elsden Chris, Kirk David S., and Durrant Abigail C.. 2016. A Quantified Past: Toward Design
for Remembering With Personal Informatics. Human—Computer Interaction 31, 6: 518-557.
10.1080/07370024.2015.1093422

Epstein Daniel A., Ping An, Fogarty James, and Munson Sean A.. 2015. A lived informatics model
of personal informatics. 731-742. 10.1145/2750858.2804250

Epstein Daniel, Cordeiro Felicia, Bales Elizabeth, Fogarty James, and Munson Sean. 2014.
Taming data complexity in lifelogs: exploring visual cuts of personal informatics data. In
Proceedings of the 2014 conference on Designing interactive systems - DIS ‘14, 667-676.
10.1145/2598510.2598558

Epstein Ronald M. and Peters Ellen. 2009. Beyond Information. JAMA 302, 2: 195. 10.1001/
jama.2009.984 [PubMed: 19584351]

Fischhoff Baruch. Constructing Preferences From Labile Values. In The Construction of
Preference, Sarah Lichtenstein and Paul Slovic (eds.). Cambridge University Press, 653-667.
10.1017/cb09780511618031.036

Fleck Rowanne and Fitzpatrick Geraldine. 2009. Teachers’ and tutors’ social reflection around
SenseCam images. International Journal of Human-Computer Studies 67, 12: 1024-1036.
10.1016/j.ijhcs.2009.09.004

Fleck Rowanne and Fitzpatrick Geraldine. 2010. Reflecting on reflection: framing a design
landscape. In Proceedings of the 22nd Conference of the Computer-Human Interaction

Special Interest Group of Australia on Computer-Human Interaction - OZCHI ‘10, 216.
10.1145/1952222.1952269

Friedman Batya, Kahn Peter H Jr, Borning Alan, and Huldtgren Alina. 2013. Value Sensitive
Design and Information Systems. In Philosophy of Engineering and Technology. Springer, 55-95.
Gaver William W., Bowers John, Boucher Andrew, Gellerson Hans, Pennington Sarah, Schmidt
Albrecht, Steed Anthony, Villars Nicholas, and Walker Brendan. 2004. The drift table: designing
for ludic engagement. In Extended abstracts of the 2004 conference on Human factors and
computing systems - CHI ‘04, 885. 10.1145/985921.985947

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

BERRY et al.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 39

Grant Richard W., Lyles Courtney, Uratsu Connie S., Vo Michelle T., Bayliss Elizabeth A., and
Heisler Michele. 2019. Visit Planning Using a Waiting Room Health IT Tool: The Aligning
Patients and Providers Randomized Controlled Trial. The Annals of Family Medicine 17, 2: 141—
149. 10.1370/afm.2352 [PubMed: 30858257]

Grant Richard William, Altschuler Andrea, Uratsu Connie Si, Sanchez Gabriela, Schmittdiel

Julie Ann, Adams Alyce Sophia, and Heisler Michele. 2016. Primary care visit preparation and
communication for patients with poorly controlled diabetes: A qualitative study of patients and
physicians. Primary Care Diabetes. 10.1016/j.pcd.2016.11.003

Gronvall Erik, Verdezoto Nervo, Bagalkot Naveen, and Sokoler Tomas. 2015. Concordance: A
Critical Participatory Alternative in Healthcare IT. Aarhus Series on Human Centered Computing
1, 1: 4. 10.7146/aahcc.v1i1.21315

Guest Greg, MacQueen Kathleen, and Namey Emily. 2012. Applied Thematic Analysis. SAGE
Publications, Inc. 10.4135/9781483384436

Heisler Michele, Vijan Sandeep, Anderson Robert M, Ubel Peter A, Bernstein Steven J, and

Hofer Timothy P. 2003. When do patients and their physicians agree on diabetes treatment goals
and strategies, and what difference does it make? Journal of General Internal Medicine 18, 11:
893-902. [PubMed: 14687274]

Hirsch Tad. 2020. Practicing Without a License: Design Research as Psychotherapy. In
Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems (CHI ‘20),
1-11. 10.1145/3313831.3376750

Hougaard Bastian llsg and Knoche Hendrik. 2019. Telling the Story Right: How Therapists Aid
Stroke Patients Interpret Personal Visualized Game Performance Data. In Proceedings of the 13th
EAI International Conference on Pervasive Computing Technologies for Healthcare, 435-443.
10.1145/3329189.3329239

Houston Lara, Jackson Steven J, Rosner Daniela K, Ahmed Syed Ishtiaque, Young Meg, and Kang
Laewoo. 2016. Values in Repair. In Proceedings of the 2016 CHI Conference on Human Factors in
Computing Systems, 1403-1414. 10.1145/2858036.2858470

Howell Noura, Devendorf Laura, Galvez Tomas Alfonso Vega, Tian Rundong, and Ryokai Kimiko.
2018. Tensions of Data-Driven Reflection: A Case Study of Real-Time Emotional Biosensing. In
Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems - CHI ‘18,
1-13. 10.1145/3173574.3174005

Isaacs Ellen, Konrad Artie, Walendowski Alan, Lennig Thomas, Hollis Victoria, and Whittaker
Steve. 2013. Echoes from the past: how technology mediated reflection improves well-being. In
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems - CHI “13,
1071. 10.1145/2470654.2466137

Jackson George L., Powers Benjamin J., Chatterjee Ranee, Bettger Janet Prvu, Kemper Alex R.,
Hasselblad Vic, Dolor Rowena J., Irvine R. Julian, Heidenfelder Brooke L., Kendrick Amy S.,
Gray Rebecca, and Williams John W.. 2013. The Patient-Centered Medical Home: A Systematic
Review. Annals of Internal Medicine 158, 3: 169. 10.7326/0003-4819-158-3-201302050-00579
[PubMed: 24779044]

JafariNaimi Nassim, Nathan Lisa, and Hargraves lan. 2015. Values as Hypotheses: Design, Inquiry,
and the Service of Values. Design Issues 31, 4: 91-104. 10.1162/desi_a_00354

Junius-Walker Ulrike, Stolberg Dagmar, Steinke Patricia, Theile Gudrun, Hummers-Pradier Eva,
and Dierks Marie-Luise. 2011. Health and treatment priorities of older patients and their general
practitioners: a cross-sectional study. Quality in primary care 19, 2.

Katon WJ, Rutter C, Simon G, Lin EHB, Ludman E, Ciechanowski P, Kinder L, Young B, and Von
Korff M. 2005. The Association of Comorbid Depression With Mortality in Patients With Type 2
Diabetes. Diabetes Care 28, 11: 2668-2672. 10.2337/diacare.28.11.2668 [PubMed: 16249537]

Khovanskaya Vera, Baumer Eric P.S., Cosley Dan, Voida Stephen, and Gay Geri. 2013.
“Everybody knows what you’re doing”: a critical design approach to personal informatics. In
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems - CHI ‘13,
3403. 10.1145/2470654.2466467

Kocielnik Rafal, Xiao Lillian, Avrahami Daniel, and Hsieh Gary. 2018. Reflection Companion: A
Conversational System for Engaging Users in Reflection on Physical Activity. Proceedings of the
ACM on Interactive, Mobile, Wearable and Ubiquitous Technologies 2, 2: 1-26. 10.1145/3214273

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

BERRY et al.

48.

49.

50.

5L

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Page 40

Kowalski Christine P., McQuillan Deanna B., Chawla Neetu, Lyles Courtney, Altschuler Andrea,
Uratsu Connie S., Bayliss Elizabeth A., Heisler Michele, and Grant Richard W.. 2018. ‘The
Hand on the Doorknob’: Visit Agenda Setting by Complex Patients and Their Primary Care
Physicians. The Journal of the American Board of Family Medicine 31, 1: 29-37. 10.3122/
jabfm.2018.01.170167 [PubMed: 29330237]

Laiteerapong Neda, Huang Elbert S., and Chin Marshall H.. 2011. Prioritization of care in adults
with diabetes and comorbidity. Annals of the New York Academy of Sciences 1243, 1: 69-87.
10.1111/j.1749-6632.2011.06316.x [PubMed: 22211894]

Le Dantec Christopher A, Poole Erika Shehan, and Wyche Susan P. 2009. Values as lived
experience: evolving value sensitive design in support of value discovery. In Proceedings of the
27th international conference on Human factors in computing systems. 10.1145/1518701.1518875
Li lan, Dey Anind, and Forlizzi Jodi. 2010. A stage-based model of personal informatics systems.
In Proceedings of the 28th international conference on Human factors in computing systems - CHI
‘10, 557. 10.1145/1753326.1753409

Lim Catherine Y., Berry Andrew B. L., Hirsch Tad, Hartzler Andrea L., Wagner Edward H.,
Ludman Evette J., and Ralston James D.. 2017. Understanding What Is Most Important to
Individuals with Multiple Chronic Conditions: A Qualitative Study of Patients’ Perspectives.
Journal of General Internal Medicine. 10.1007/s11606-017-4154-3

Lim Catherine Y., Berry Andrew B.L., Hartzler Andrea L., Hirsch Tad, Carrell David S., Bermet
Zoé A., and Ralston James D.. 2019. Facilitating Self-reflection about Values and Self-care
Among Individuals with Chronic Conditions. In Proceedings of the 2019 CHI Conference on
Human Factors in Computing Systems - CHI ‘19, 1-12. 10.1145/3290605.3300885

Lim Catherine Y, Berry Andrew BL, Hirsch Tad, Hartzler Andrea, Wagner Edward H, Ludman
Evette, and Ralston James D. 2016. “It just seems outside my health:” How Patients with
Chronic Conditions Perceive Communication Boundaries with Providers. In ACM Conference
on Designing Interactive Systems. 10.1145/2901790.2901866

Linehan Conor, Leeman Tom, Borrowdale Christopher, and Lawson Shaun. 2013. Crowd
saucing: social technology for encouraging healthier eating. interactions 20, 1: 53.
10.1145/2405716.2405729

Lorig Kate R and Holman Halsted R. 2003. Self-management education: History,
definition, outcomes, and mechanisms. Annals of Behavioral Medicine 26, 1: 1-7. 10.1207/
§15324796abm2601_01 [PubMed: 12867348]

Lorig Kate R., Ritter Philip, Stewart Anita L., Sobel David S., Brown Byron William,
Bandura Albert, Gonzalez Virginia M., Laurent Diana D., and Holman Halsted R..

2001. Chronic Disease Self-Management Program. Medical Care 39, 11: 1217-1223.
10.1097/00005650-200111000-00008 [PubMed: 11606875]

Mathur Pooja and Karahalios Karrie. 2009. Using bookmark visualizations for self-reflection and
navigation. In Proceedings of the 27th international conference extended abstracts on Human
factors in computing systems - CHI EA 09, 4657. 10.1145/1520340.1520716

Naik Aanand D., Dindo Lilian N., Van Liew Julia R., Hundt Natalie E., Vo Lauren, Hernandez-
Bigos Kizzy, Esterson Jessica, Geda Mary, Rosen Jonathan, Blaum Caroline S., and Tinetti Mary
E.. 2018. Development of a Clinically Feasible Process for Identifying Individual Health Priorities:
Identifying Health Priorities. Journal of the American Geriatrics Society 66, 10: 1872-1879.
10.1111/jgs.15437 [PubMed: 30281794]

Naik Aanand D., Martin Lindsey A., Moye Jennifer, and Karel Michele J.. 2016. Health Values
and Treatment Goals of Older, Multimorbid Adults Facing Life-Threatening IlIness. Journal of the
American Geriatrics Society 64, 3: 625-631. 10.1111/jgs.14027 [PubMed: 27000335]

Oinas-Kukkonen Harri. 2013. A foundation for the study of behavior change support systems.
Personal and Ubiquitous Computing 17, 6: 1223-1235. 10.1007/s00779-012-0591-5

Orji Rita, Vassileva Julita, and Mandryk Regan L.. 2013. LunchTime: a slow-casual game for long-
term dietary behavior change. Personal and Ubiquitous Computing 17, 6: 1211-1221. 10.1007/
s00779-012-0590-6

Pirzadeh Afarin, He Li, and Stolterman Erik. 2013. Personal informatics and reflection: a critical
examination of the nature of reflection. In CHI ‘13 Extended Abstracts on Human Factors in
Computing Systems on - CHI EA ‘13, 1979. 10.1145/2468356.2468715

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

BERRY et al.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Page 41

Turchioe Meghan Reading, Burgermaster Marissa, Mitchell Elliot G., Desai Pooja M., and
Mamykina Lena. 2020. Adapting the stage-based model of personal informatics for low-resource
communities in the context of type 2 diabetes. Journal of Biomedical Informatics 110: 103572.
10.1016/j.jbi.2020.103572 [PubMed: 32961309]

Rodriguez Marcela D., Roa José R., Moran Alberto L., and Nava-Mufioz Sandra. 2013.
CAMMINA: a mobile ambient information system to motivate elders to exercise. Personal and
Ubiquitous Computing 17, 6: 1127-1134. 10.1007/s00779-012-0561-y

Rogers Elizabeth A., Manser Sarah Turcotte, Cleary Joan, Joseph Anne M., Harwood Eileen M.,
and Call Kathleen T.. 2018. Integrating Community Health Workers Into Medical Homes. The
Annals of Family Medicine 16, 1: 14-20. 10.1370/afm.2171 [PubMed: 29311170]

Rooksby John, Rost Mattias, Morrison Alistair, and Chalmers Matthew Chalmers. 2014. Personal
tracking as lived informatics. In Proceedings of the 32nd annual ACM conference on Human
factors in computing systems - CHI “14, 1163-1172. 10.1145/2556288.2557039

Saksono Herman, Castaneda-Sceppa Carmen, Hoffman Jessica, EI-Nasr Magy Seif, Morris Vivien,
and Parker Andrea G.. 2019. Social Reflections on Fitness Tracking Data: A Study with Families
in Low-SES Neighborhoods. In Proceedings of the 2019 CHI Conference on Human Factors in
Computing Systems, 1-14. 10.1145/3290605.3300543

Schoenberg Nancy E, Leach Corinne, and Edwards William. 2009. “It’s a toss up between

my hearing, my heart, and my hip”: Prioritizing and Accommodating Multiple Morbidities by
Vulnerable Older Adults. Journal of Health Care for the Poor and Underserved 20, 1: 134-151.
10.1353/hpu.0.0115 [PubMed: 19202253]

Schorch Marén, Wan Lin, Randall David William, and Wulf Volker. 2016. Designing for Those
who are Overlooked: Insider Perspectives on Care Practices and Cooperative Work of Elderly
Informal Caregivers. In Proceedings of the 19th ACM Conference on Computer-Supported
Cooperative Work & Social Computing, 787-799. 10.1145/2818048.2819999

Staiger Thomas O., Jarvik Jeffrey G., Deyo Richard A., Martin Brook, and Braddock Clarence
H.. 2005. Brief report: Patient-physician agreement as a predictor of outcomes. Journal of General
Internal Medicine 20, 10: 935-937. 10.1111/j.1525-1497.2005.0175.x [PubMed: 16191141]

Staiger Thomas O, Jarvik Jeffrey G, Deyo Richard A, Martin Brook, and Braddock Clarence H
I11. 2003. Patient-Physician Agreement as a Predictor of Outcomes in Patients with Back Pain. In
Journal of General Internal Medicine, 233-234. [PubMed: 12709089]

Thieme Anja, Comber Rob, Miebach Julia, Weeden Jack, Kraemer Nicole, Lawson Shaun, and
Olivier Patrick. 2012. “We’ve bin watching you”: designing for reflection and social persuasion
to promote sustainable lifestyles. In Proceedings of the 2012 ACM annual conference on Human
Factors in Computing Systems - CHI 12, 2337. 10.1145/2207676.2208394

Tinetti Mary E., Naik Aanand D., Dindo Lilian, Costello Darce M., Esterson Jessica, Geda

Mary, Rosen Jonathan, Hernandez-Bigos Kizzy, Smith Cynthia Daisy, Ouellet Gregory M., Kang
Gina, Lee Yungah, and Blaum Caroline. 2019. Association of Patient Priorities—Aligned Decision-
Making With Patient Outcomes and Ambulatory Health Care Burden Among Older Adults With
Multiple Chronic Conditions: A Nonrandomized Clinical Trial. JAMA Internal Medicine. 10.1001/
jamainternmed.2019.4235

Toombs S. Kay. 1992. The Meaning of Iliness: A Phenomenological Account of

the Different Perspectives of Physician and Patient. Springer Netherlands, Dordrecht.
10.1007/978-94-011-2630-4

Ustiin T Bedirhan, Kostanjsek Nenad, Chatterji Somnath, and Rehm Jiirgen. 2010. Measuring
health and disability: Manual for WHO disability assessment schedule WHODAS 2.0. World
Health Organization.

Veinot Tiffany C., Ancker Jessica S., Cole-Lewis Heather, Mynatt Elizabeth D., Parker Andrea G.,
Siek Katie A., and Mamykina Lena. 2019. Leveling Up: On the Potential of Upstream Health
Informatics Interventions to Enhance Health Equity. Medical Care 57: S108-S114. 10.1097/
MLR.0000000000001032 [PubMed: 31095048]

Veinot Tiffany C, Mitchell Hannah, and Ancker Jessica S. 2018. Good intentions are not enough:
how informatics interventions can worsen inequality. Journal of the American Medical Informatics
Association 25, 8: 1080-1088. 10.1093/jamia/ocy052 [PubMed: 29788380]

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

BERRY et al.

79.

80.

81.

82.

Page 42

\Voigt Isabel, Wrede Jennifer, Diederichs-Egidi Heike, Dierks Marie-Luise, and Junius-Walker
Ulrike. 2010. Priority setting in general practice: health priorities of older patients differ from
treatment priorities of their physicians. Croatian medical journal 51, 6: 483-492. [PubMed:
21162160]

Von Korff Michael, Gruman Jessie, Schaefer Judith, Curry Susan J, and Wagner Edward H. 1997.
Collaborative Management of Chronic Iliness. Annals of Internal Medicine 127, 12: 1097-1102.
10.7326/0003-4819-127-12-199712150-00008 [PubMed: 9412313]

Zhao Ou Jie, Ng Tiffany, and Cosley Dan. 2012. No forests without trees: particulars and patterns
in visualizing personal communication. In Proceedings of the 2012 iConference on - iConference
‘12, 25-32. 10.1145/2132176.2132180

Zulman Donna M., Kerr Eve A., Hofer Timothy P., Heisler Michele, and Zikmund-Fisher

Brian J.. 2010. Patient-Provider Concordance in the Prioritization of Health Conditions Among
Hypertensive Diabetes Patients. Journal of General Internal Medicine 25, 5: 408-414. 10.1007/
511606-009-1232-1 [PubMed: 20127197]

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

BERRY et al.

Page 43

CCS CONCEPTS

*Human-centered computing~Human computer interaction (HCI)~Empirical studies
in HCI sHuman-centered computing~Human computer interaction (HCI)~Interaction
paradigms~Collaborative interaction eHuman-centered computing~Interaction
design~Empirical studies in interaction design *Applied computing~Life and medical
sciences~Health care information systems Applied computing~Life and medical
sciences~Health informatics

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

BERRY et al.

Page 44

Adding an item
A RELATED PERSONAL VALUES
Which of
10 this 1em? Seiect any number that assly
Hany? Losing 60 1bs after better nutrition and exercise
Siver sneakers
PERSONAL VALUES Exiore -
- 8 RELATEDSELF-CARE DUTIES —
Which of these self-care duties are related or affected by
SELF-CARE DUTES Emplore and
Taking medication for biood pressure e
MEALTH STATUS INDICAT ORS Measuring blood pressure with cuf?
Expiore
€ MEALTHSTATUS INDICATORS
o Explore Which of
you'd e 10 GiBCUBS? Sewct ary ruTow et 8500y
Retinal exam
Seve temto st WL e
PHOD score
Foot exam
Biood pressure
Edt Hemoglobin Alc
Back Next

Screens from My List, including the invitation to add an item to the list (left), pop-ups
containing values, self-care duties, and health status indicators (center), and pop-up asking
for explanation (right).
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Figure 2.
Screens from Conversation Canvas, including the facilitator persona description (top left),

options for the conversation topic, and screens for selecting values, self-care duties, and
health status indicators related to the conversation topic (right).
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How 6o you feel about this today?
® ©)

Write your thoughts in your own words.

write anote.

How will it change?
Why 6o you think it will change the most?

Save

Screens from Time Machine, including selection of personal values, self-care duties, and
health status indicators to reflect on (left), rating of each selected item in the present (top
right), and explaining how items will change in the future (lower right).
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My List prototype completed by P11. He added three items to the list—back pain, diabetes,
and left thumb/hand—and listed several related personal values, self-care duties, and health

status indicators for the first two items.

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2023 January 13.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

BERRY et al.

Michael

Trying to

swimming
Lx(;la;m"
Hhe decision
™Y eidg Taking my h“xn,,,,'
‘medications °'llu,::.
i plotelets
Lleed‘mj
atoot
= S
, |
Fidoeyy liver drolysis
hw‘,luw t

Figure 5.
Conversation Canvas prototype completed by P3. The canvas shows
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an image of Michael,

the facilitator persona chosen by P3, the conversation topic and its description (i.e., “bone-
to-bone in my legs...”), and a variety of personal values, self-care duties, and health status

indicators P3 and the facilitator added to the canvas.
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Figure 6.
Time Machine prototype completed by P10. This is one of the final screens of the prototype,

in which the participant’s ratings collected earlier in the process are visualized on a timeline.
P10’s timeline shows changes in ratings over time for Hemoglobin Alc (increasing), Feeling
productive (decreasing), and Being smart, looking at things differently (decreasing).
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Table 1:
Participant demographics and prototype use
ID Prototypes in order used Education Race, Ethnicity Age Gender
P1 My List High school or less Black/African American 86 Man
P2 My List, Conversation Canvas More than high school ~ White/Caucasian 75 Man
P3 My List, Conversation Canvas More than high school  Black/African American and Hispanic 63 Woman
P4 My List, Time Machine, Conversation Canvas  High school or less White/Caucasian 58 Woman
P5 My List, Conversation Canvas, Time Machine  High school or less Asian 78 Woman
P6 My List, Time Machine More than high school  Asian 76 Woman
White/Caucasian and Native Hawaiian or
P7 My List, Time Machine, Conversation Canvas  More than high school  Pacific Islander 79 Woman
P8 Time Machine, Conversation Canvas More than high school ~ White 72 Woman
P9 My List, Time Machine More than high school ~ White 72 Man
P10 My List, Time Machine High school or less White 66 Man
P11 My List, Conversation Canvas More than high school ~ White 75 Man
P12  Time Machine, Conversation Canvas High school or less White and Hispanic 65 Woman
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