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ABSTRACT
Individuals with multiple chronic conditions (MCC) expe-
rience the overwhelming burden of treating MCC and fre-
quently disagree with their providers on priorities for care.
Aligning self-care with patients’ values may improve health-
care for these patients. However, patients’ values are not
routinely discussed in clinical conversations and patients
may not actively share this information with providers. In
a qualitative field study, we interviewed 15 patients in their
homes to investigate techniques that encourage patients to
articulate values, self-care, and how they relate. Study ac-
tivities facilitated self-reflection on values and self-care and
produced varying responses, including: raising conscious-
ness, evolving perspectives, identifying misalignments, and
considering changes. We discuss how our findings extend
prior work on supporting reflection in HCI and inform the
design of tools for improving care for people with MCC.
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1 INTRODUCTION
People living with multiple chronic conditions (MCC) face
the everyday challenges of managing illnesses amidst other
demands in their daily lives [6, 7]. Often with help from
family caregivers, these individuals perform the daily work
of self-care, which can include: illness work (e.g., physical
activity, taking medications, monitoring blood glucose levels
and blood pressure), everyday life work (e.g. obligations to
family, job), and biographical work (e.g., coping with the
emotions around accepting and adjusting to changes in life
due to illness) [16, 28]. The combination of self-care tasks
for patients with MCC is often overwhelming and can be
further complicated when recommendations for managing
different health conditions conflict [13, 41, 45]. This can lead
people with MCC to prioritize certain self-care tasks over
others, often making these decisions on their own without
the assistance of healthcare providers[42, 46].

Efforts to improve healthcare for the growing population
of people with MCC [21, 43] emphasize the need to orient
care around outcomes important to patients [2, 41]. Recent
work has sought to address the need to support patients,
family caregivers, and healthcare providers to align care with
patients’ values [33]—what patients consider most important
to their well-being and health [10, 27]. Yet, eliciting patients’
values is not a routine part of care [9]. Conversations that
do occur often incorporate a limited range of values [12, 26].
There is an opportunity for designers to help patients identify
and communicate the complex relationships among their
values, self-care, and other aspects of a daily life. In this
study, we sought to understand how to support patients in
articulating these relationships.
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We engaged 15 patients, including 6 who opted to include
a family caregiver, in interviews in their homes. Using com-
monly available materials (e.g., index cards, paper work-
sheet), we experimented with a set of techniques aimed to
help patients articulate connections between their values
and self-care. Study activities included verbally eliciting val-
ues and self-care, externalizing these in written form, as-
signing ratings of importance and self-efficacy, and visually
arranging values and self-care tasks to explore and articulate
relationships between them. This paper makes several con-
tributions. First, we found that reflection may be a critical
first step to articulating values. This is significant because it
challenges the assumption that values are inherently known.
Second, we provide an account of how various techniques
facilitated self-reflection and prompted a range of responses,
including: raising consciousness, evolving perspectives, iden-
tifying misalignments, and considering changes to values
and self-care. These findings clarify design implications for
future work in improving chronic illness care and designing
to support reflection in HCI.

2 RELATEDWORK
Communication about patients’ values
To improve the quality of healthcare for individuals with
MCC, the importance of orienting care around patients’ val-
ues is well-documented [6, 39]. Understanding patients’ val-
ues is also considered an important part of building strong
patient-provider relationships [18]. Prior work on methods
for eliciting and clarifying values in clinical settings typically
focus on eliciting patients’ preferences in making individual
medical decisions from a set of closed-ended diagnostic or
treatment options [44]. Recent work has sought to expand
the breadth of values that may be valuable for informing
individualized, patient-centered care [27, 32]. Domains of
values important to people with MCC include those not typ-
ically discussed in clinical contexts: activities, possessions,
principles, relationships, emotions, and abilities [10, 27].
Boundaries exist that prevent patients from seeing their

values as relevant to their care and actively discussing their
values with their healthcare providers [26]. There is a need
to address these challenges by better supporting patients to
understand how their values relate to the everyday work
of self-care. This is especially important for people living
with MCC, who mostly manage their health at home and
make many decisions daily about their priorities for self-care
[7, 40, 45].

Reducing burden of treatment for MCC: a focus on
values
There is extensive prior work in HCI to support individuals
who perform the daily work of managing chronic conditions

[14], such as taking medications [35] or communicating with
caregivers[19, 34]. To support self-care that mostly takes
place in the home, prior work has sought to integrate tech-
nologies into everyday life [1, 22]. Much of this work focuses
on the needs of people managing single chronic conditions.
Ancker et al. found that for patients with MCC self-care tech-
nologies can be especially burdensome and create additional
work [3]. To support the needs of people with MCC, there is
an opportunity for designers in HCI to consider how these
individuals experience a disproportionate burden of treat-
ment, which refers to the overwhelming amount of work
they face daily to manage their health [36].
To reduce the burden of treatment, clinical guidelines

suggest that healthcare providers take a patient-centered
approach to help patients make choices that better align self-
care with their values[36]. Beyond technologies, providers
adopt existing techniques like motivational interviewing to
help patients explore their motivations for performing self-
care work, so that patients can arrive at their own decisions
about exploring changes to self-care [31]. Motivational inter-
viewing is a technique intended for use by providers. There
is a need to understand how such techniques may inform
the design of tools for patients to use on their own or with
the support of a family member or peer. Further, there is an
opportunity to help people with MCC to clarify how their
values relate to decisions about self-care, especially when
they are overwhelmed.

Designing support for reflection
Support for reflection is a growing area of interest in HCI
[5, 38]. Recent work has sought to bring focus to reflection
as an end rather than as a means to behavior change or goal
attainment. Fleck and Fitzpatrick discuss the need for first
clarifying the purpose of reflection, along with the intended
reflective behaviors and techniques most effective for en-
couraging such behaviors [20]. Baumer extends this work
by introducing reflective informatics, offering a theoretical
concepts to inspire future work on reflection [4].
Reflection as an aspect of self-care technologies is useful

for building knowledge of one’s experience of disease as well
as one’s own behaviors and actions. Li et al. include reflec-
tion as one of five key stages for designing effective personal
informatics systems, emphasizing that both short-term and
long-term reflection is considered helpful for gaining self
knowledge [25]. Mamykina et al.’s work on the sensemaking
approach to informatics interventions for self-care ties reflec-
tion to problem-solving, emphasizing support for the process
of learning from one’s own experiences [29, 30]. Reflection
is not only done alone. Prior work has shown the benefits of
reflecting through social interactions with family members
or healthcare providers [37].
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Prior work on reflective informatics and personal health
informatics help people discover patterns and insights by vi-
sualizing or displaying personal health data to draw insights
[15]. Thudt et al. found that allowing people to actively con-
struct physical representations of their data in the context
of their homes induced various types of self-reflection [38].
This work focuses heavily on visualizing quantifiable per-
sonal health data, typically collected through self-tracking.
There is a gap in understanding how constructing physical
representations can create opportunities for self-reflection
on one’s values and how they relate to healthcare.

3 METHODS
In a qualitative field study, we conducted semi-structured
interviews in participants’ homes and utilized index cards to
guide conversations during two-hour visits. We asked partic-
ipants to complete a written worksheet before the first visit
and a photo elicitation activity before the second visit. Study
procedures received institutional review board approval at
Kaiser Permanente Washington Health Research Institute.

Participants
We engaged 15 individuals with MCC (P1-P15), who we re-
fer to as patients. We recruited patients from an integrated
healthcare system in Washington state. To be eligible to par-
ticipate, patients were required to have a diabetes diagnosis
and at least two of the following common chronic conditions:
depression, osteoarthritis, and coronary artery disease. We
selected these conditions because they are likely to require
daily self-management and treatment instructions for these
conditions may conflict. We engaged participants who were
living at home without the help of a professional caregiver.
Six of the patients elected for the optional inclusion of

a family caregiver during interviews. All caregivers (n=6)
(CG1-CG6) co-habitated with the corresponding patients.
Most family caregivers (n=5) were spouses, and one was the
child of a patient. Table 1 shows the demographics of our
sample.

Procedures
We completed two home visits with each patient, each lasting
approximately 1.5-2 hours. We encouraged caregivers to
participate if they had anything to add, but we did not directly
ask them questions.
Roughly one week before the first visit, we mailed each

patient a worksheet. The worksheet included two sections.
The first focused on the patients’ values (e.g., “What is most
important to your well-being and health?”). We provided six
domains, with examples, to encourage patients to think about
their values comprehensively, beyond those they considered
to be medically relevant: activities, possessions, principles,
relationships, emotions, and abilities [27]. The second section

Table 1: Participant Characteristics

Characteristics Patient Caregiver
(n=15) (n=6)

Age
Mean (SD=8.31) 71.5 60.2
Range 58-86 33-72
Gender
Female 9 2
Male 6 4
Race
White/Caucasian 7 5
Black or African American 6 1
Asian 2 0
Ethnicity
Hispanic/Spanish/Latino/a origin 4 0
Education
Some high school 1 0
High school degree/GED 6 2
Some college/2-yr degree 4 1
4-yr college degree 1 2
More than 4-yr college degree 3 1
Marital Status
Single 1 1
Married/partnered 8 5
Widowed 2 0
Divorced/separated 3 0
No answer 1 0
Employment
Employed full-time 3 1
Employed part-time 0 1
Retired 10 4
Disabled/unable to work 1 0
No answer 1 0
Chronic conditions
Diabetes 15 n/a
Depression 13 n/a
Osteoarthritis 13 n/a
Coronary Artery Disease 6 n/a

focused the patients’ daily self-care activities and tasks (e.g.,
“What do you daily to manage your well-being and health?”)
and included examples to encourage patients to think com-
prehensively about self-care. We drew examples from prior
work on types of self-management work performed by in-
dividuals with chronic conditions [16, 28]. Some examples
include keeping track of conditions (e.g., measuring blood
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pressure), adjusting how daily tasks are done due to health
or other changes, housekeeping or running errands, taking
care of others, and managing emotions. Patients were en-
couraged to fill out the worksheet before the first home visit,
to allow them an opportunity to think about their values and
self-care in preparation for the interview.

Generating value cards. Two interviewers were present dur-
ing each interview. Interviews were typically conducted
around a tabletop surface, such as a dining table or coffee
table. We began the first interview by asking the patient to
share what they had written on the worksheet about their
values. While the patient read aloud their values, an inter-
viewer wrote each response on an index card. For patients
who did not complete the worksheet in advance of the visit,
we used the worksheet to guide the generation of cards.
While generating cards, the interviewer arranged them on
the table so each card was visible to the patient. The activity
continued until the patient felt that the set of cards was a
complete representation of their values.

Rating value cards. We asked patients to rate the importance
of each value on a scale from 1 (important) to 5 (extremely
important). We wrote the rating on the bottom left corner of
each card. We then took a photo of all of the value cards laid
out on the table.

Generating self-care cards. We then continued to the other
section of the worksheet and created a set of index cards to
represent self-care tasks. We used green cards for writing
down values and white index cards for writing down self-
care tasks. We continued to generate cards until the patient
felt that the set of cards was a good representation of what
they do daily to manage their chronic conditions.

Rating self-care cards. Similar to the rating of value cards,
we asked patients to rate the importance of a self-care card
on a scale from 1 to 5 . In addition, we asked participants
to rate their confidence in their ability to perform the self-
care task on each card, with a number from 1 (not at all
confident) to 5 (very confident). We wrote the importance
rating on the bottom left corner and the confidence rating on
the bottom right corner of each card. Once the rating activity
was complete, we took a photo of all of the self-care cards
laid out on the table. Once we created and rated both sets of
cards, we fastened each set together using key rings and left
them with the patient, inviting them to add or modify the
cards before the second visit.

Photo elicitation. At the end of the first visit, we asked pa-
tients to complete an optional photo elicitation activity [24]
before the second visit to help them think about how val-
ues and self-care connect. We providing digital cameras and
asked patients to take 1-10 photos of how items written on

the index cards fit into the context of their daily lives. For
each photo, patients were asked to record which cards were
captured in the photo and how these items overlap or con-
nect. We began the second home visit by asking the patient
to describe each photo they took and their written responses.
This method enabled patients to drive the conversation at
the start of the second visit.

Articulating connections between values and self-care. During
the second visit, we arranged both sets of index cards on the
table so that all cards were visible. The green cards (values)
were arranged in a grid on one side and the white cards (self-
care) were arranged on the opposite side. We then asked the
patient to select one value card they wanted to discuss. We
placed this value card in the center of the table and asked
the patient to identify other cards related to the card in the
center and to describe how each related. We continued with
describing the connections between cards until the patient
felt that they had identified all of the cards the related to the
value in the center. We repeated this activity once or twice
more depending on the time available.

Meta-discussion on study activities. During both visits, we
prompted patients to engage in a meta-discussion about each
study activity. We asked patients to describe their experience
after completing each activity. We asked two feedback ques-
tions for each activity: “What, if anything was difficult about
the activity you just completed?” and “What, if anything, did
you learn or discover while completing this activity?”

At the end of the second home visit, we asked the patient
and caregiver to complete a demographic survey. Each pa-
tient received $50 for each home visit completed. We audio
recorded the interviews and used a professional transcription
service to have the recordings transcribed verbatim.

Analysis
Two authors [AB, CL] completed the analysis, with support
from all other authors. The analysis approach was informed
by constructivist grounded theory methods [17]. Atlas.ti
was used to collect and analyze interview transcripts. Open
coding of interview transcripts began as soon as the first
transcript was available. [AB,CL] coded transcripts, wrote
memos to define codes, met to discuss code definitions, re-
fined code definitions, and iterated on this process as inter-
views were completed. Code refinement was achieved by
comparing data to data, codes to data, and codes to codes.
Once codes stabilized and a codebook finalized, [AB, CL]
individually finished coding all remaining transcripts. As
coding was completed, [AB, CL] grouped codes into themes,
reviewed excerpts associated with themes, and wrote theme
descriptions. Refinement of themes continued until satura-
tion was completed. As themes emerged and were refined,
interview facilitators used this emerging understanding to
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influence questions and probes asked during interviews. A
final set of themes are presented in the findings.

4 FINDINGS
We report on findings from thematic analysis of interview
transcripts, which includes accounts of how participants de-
scribed their values and self-care while generating cards,
connections between values and self-care while arranging
cards, and their feedback on study activities performed. First,
we provide examples of how patients articulated connections
between their values and self-care. Second, we describe, from
the perspective of patients, how the techniques we utilized
encouraged them to think about their values and self-care in
new ways. We found that these activities encouraged self-
reflection about values and self-care. Patients described a
range of responses to these opportunities to reflect, includ-
ing: raising consciousness, evolving perspectives, recogniz-
ing misalignments, and considering changes in their lives.
Finally, we describe how some patients experienced little
change to how they think about or articulate their values
and self-care.

Articulating relationships between values and
self-care
All patients were able to complete the activity of visually
arranging the values and self-care cards to demonstrate and
describe relationships among them. For example, P2 articu-
lated relationships between the value of Thinking and being
more positive in life to self-care cards of Following a routine,
Playing golf, Morning exercises, and Eating a bland diet. P2
explained that being in control of his daily routine and reg-
ularly playing golf with friends who had been supportive
while he received cancer treatment helped him cope with
negative thoughts and, therefore, allowed him to think more
positively. Like many patients, P2 shared stories to provide
examples, such as negative experiences when he did not fol-
low his morning and different ways his golfing friends were
supportive to him.

We include photographs to illustrate the range of responses
to the activity of arranging index cards and describing con-
nections among values and self-care. Some patients described
connections among a large number of value and self-care
cards and elaborated on these connections in detail. For ex-
ample, P8 (Figure 1) placed the value of Being fair, justice in
the center and described connections to 10 value cards and
10 self-care cards.

In contrast, some participants articulated a smaller set
of connections. P11 discussed connections to the value of
Independence, taking care of myself. After placing the card in
the center, P11 named three values and three self-care tasks
that related to this value. Although P11 articulated which

Figure 1: Arranging cards to articulate relationships be-
tween values and self-care

cards were connected, she elaborated little beyond naming
the cards.

I: How is walking connected to independence?
P11: So I can walk to get somewhere.
I: What else?
P11: Having a place of my own. Being mentally
sharp.
I: Yeah, how is mentally sharp connected to in-
dependence?
P11: You can’t be independent unless you’re
mentally okay. And mobility, I guess.

Although we encouraged starting with one value card in
the center, we did not impose a specific structure or spatial
relationships of the cards. In fact, some patients organized
the cards in columns or clusters rather than radiating from a
central card. Figure 2 shows the visual arrangement of P5’s
cards. This arrangement began with a central value of Prop-
erty in [city redacted] (the family’s vacation home), which
ended up at the top of the right column. These examples
of how patients arranged and articulated the relationships
between values and self-care demonstrate how the technique
produced varying responses.

Occasions to “slow down and think” about values
and self-care
We found that patients found the study activities useful as
opportunities to think in new ways about their values, self-
care, and how they relate. These moments contributed to
deeper understandings of their own values and chronic ill-
ness care in daily life. P9 described his experience as a process
of “awakening.” P8 expressed appreciation for the occasion
to “slow down and think”:
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Figure 2: Second example of arranging cards relating values
and self-care

“You’re just busy doing this and doing that. And
it slowed me down enough, that’s why I say I
need to slow down and think. My dad used to
have a saying, ‘Being able to think is a powerful
thing.’ When you just stop and begin to think,
and I haven’t been doing much of that. But since
I’ve been talking with you, especially this ac-
tivity, it’s been very helpful to point me in that
direction more.” (P8)

Patients’ propensity to discuss, question, and develop deeper
understandings of their values and self-care varied. Patients
described how various study activities prompted them to
reflect. In the next section we describe four themes that
emerged from our analysis: raising consciousness, evolving
perspectives, recognizing misalignments, and considering
changes they might make in life. We describe how some
patients experienced little to no change in how they thought
about their values and self-care despite completing all study
activities.

Raising consciousness. Participants described the study ac-
tivities as occasions to consider aspects of their daily life in
ways they do not do routinely. This self-reflection caused
them to bring awareness to aspects of daily lives, including
values and self-care work, that they believed to be tacitly
known:

“I think it was conscious raising, a reminder and
thought provoking for me to recapture some
things that I put in the back of my mind or tried
to shut out and come forward and think, how

does this affect my well-being? Because it’s been
a long time that I have not focused on my well-
being. And so it’s good for me to be doing that.”
(P8)

Some participants realized certain values or self-care work
were more important than they originally thought. They
made discoveries about the significance they placed on cer-
tain values. For example, P15 found the activity of assigning
importance and confidence ratings to self-care to challenge
some of his assumptions. For P10, whoworked as a bus driver,
prompts to articulate habitual or routine tasks and self-care
activities brought a consciousness to the self-care work she
does daily:

“I mean, it’s like when I drive my bus, I just
drive my bus. I know everything I need to do. I
don’t think about it. I just do it. But it made me
think, about a lot of different stuff I do on a daily
basis that I don’t think about it. I just do it. It’s
like people breathe and you don’t think about
breathing. You just breathe.” (P10)

P9 took several days to complete the written worksheet pro-
vided before the first visit. He described why thinking about
his values took careful thinking and added “dimensions” to
how he thought about his well-being and health.:

‘It’s one thing to read something, but then you
read it and then think about it and have to ana-
lyze it. You have to put a little more work into it,
so in the beginning it was kind of challenging
because you got to do a self search, because you
want to be honest with yourself because you’re
talking about yourself. But it gave me some in-
sight, the things that I do that I don’t think about
in terms of something that’s right or something
that’s important, it’s just something that’s part
of my life. It adds a little bit of a different dimen-
sion.” (P9)

For some participants, raising consciousness of personal
values and self-care routines led to an occasion to express
gratitude for what they have in their daily lives. For example,
looking across the index cards that represented his personal
values caused P2 to be more aware of the richness of relation-
ships important to him. P2 expressed gratitude for friends
and family who supported him through cancer treatment
and recovery:

“I discovered that friendship is something that is
very important to me. And that I’m a lucky per-
son that the people I run into are such a support
to me.” (P2)
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Raising consciousness of personal values, self-care, and how
they relate are some common responses of participants across
all study activities.

Evolving perspectives. We found that patients changed or
evolved their perspectives on values and self-care. Changing
definitions of values or self-care or stating changes to the rat-
ing they placed on a particular value or self-care activity were
common examples. Typically these changes occurred during
the second home visit, when participants were prompted
to draw relationships between their personal values and
self-care activities in daily life.
One example of how participants evolved their perspec-

tives was the revision of definitions for values or self-care.
When drawing connections between her personal value of
Being fair, justice and other values and self-care, P8 reexam-
ined and revised her definition of Being fair, justice. Initially,
P8 described this value as pertaining to her being fair and just
to other people and justice for society. P8 then readdressed
the value in relation to being fair and just to herself:

“As we just concluded, there are three perspec-
tives on this. One is being fair and just to myself,
being fair and just to others, and being fair and
just as it relates to issues that impact others, like
civil rights and making sure that justice does
prevail. So if I look at this one, take care to stay
warm in cold damp weather, it’s being fair to
myself so I don’t get sick. And making sure I’m
alert and focused when I take my medications so
I’m being fair to myself and I don’t end up with
the wrong medicine...I think the three perspec-
tives that evolved from our discussion has been
something for me to further reflect on.” (P8)

When discussing the importance rating, some participants
were surprised by how much importance they placed on
certain values. For example, P12 initially stated that she
did not place importance on physical possessions. While
assigning numerical ratings to each value, P12 discovered
that an old car had more significance than she had originally
considered.

“I didn’t realize how much this car meant to me
until we got talking about. And I said oh no, I
don’t hold onto possessions. Oh yeah, I do.” (P12)

Similarly, the activity of rating the importance of values was
a different way for P7 to think. P7 described how he takes
time to think during his long commute, prioritizing what is
important to him. However, he had never used numerical
ratings, so the study activity prompted him to think differ-
ently than he typically does. Despite being initially skeptical
about the utility of numerical ratings, P7 explained that the
activity was “mind-opening.” Additionally, he realized that

importance ratings he had assigned during the first visit may
have changed by the time of the second visit, along with
some changes to his housing situation. Importance and con-
fidence ratings were more conditional than he had originally
thought. He re-evaluated the importance ratings of each
value while describing how they were related (or unrelated)
to the value of Being aware of immediate health problems:

“Got to be honest with myself. Is it that im-
portant?...No, but it’s something down the road
that’s going to make me happy because I like
doing it. It keeps me more active. But it doesn’t
have anything to dowith immediate health. ‘Imag-
ination’? I don’t need imagination, I need an-
swers, and I don’t have the answers so I need to
have somebody with the knowledge to give me
the answers that I need so I can make a page
for myself. ‘Honesty, openness’? I’ve already
crossed that base, I’ve already done that with
all these things. ‘Being flexible with other peo-
ple’? No, I’m not going to be flexible because it’s
got to do with my life and my health. I can’t be
flexible...” (P7)

Recognizing misalignments. Patients who recognized mis-
alignments often described discovering differences between
what they do daily and what they stated as important. In
some cases, this meant that patients re-examined the verac-
ity of their original statements about personal values. P12
described a personal value of Telling it like it is, which re-
ferred to speaking with honesty and candor. She felt this
was especially important in communication with her chil-
dren and grandchildren and when she spoke with healthcare
providers. When she described how other values and self-
care cards were related to Telling it like it is she realized that
she was, in reality, more selective about Telling it like it is
than she originally thought:

“It’s making me realize I don’t really tell it like it
is because I’m leaving out certain people because
I know how it’ll affect certain people. Hadn’t
thought about it. Except, well, kids, grandkids,
I’ve thought about that. Should I tell them [bad
news about my health] or should I not? Most of
the time not. So I’m not being honest with some
of them.” (P12)

Another example of participants recognizing misalignments
arose during the rating activity, when participants found
misalignments between the importance they placed on some
personal values compared to the frequency with which the
value occurred in daily life. For example, P10 recognized
the discrepancy between the time she spent with her family
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compared to time spent on activities she thought were less
important:

“If some things are not important to me, even
though I may do it more often than I do some-
thing that’s really important to me. You under-
stand what I’m saying? So it’s like a challenge.
Do I want to give it a high rating or do I want
to give it a low rating? Like watching movies. I
love to watch movies, but it’s not that important
to me. It’s important enough to me that I really
love to do it, but it’s not that important to me
that I will put it above something else like my
family or something like that.” (P10)

On some occasions patients’ account of their values or self-
care conflicted with the family caregiver’s account of the
patient’s daily life. P3 was especially troubled with whether
Watching TV belonged as a personal value. His son, CG3,
chimed in and pointed out that it must be an important
activity because he observed P3 sitting in front of the TV for
many hours each day:

P3: Now that’s the only reason, the TV. What’s
most important to your well-being and health,
you could say ‘not watching TV.’ No...Leave it
as it is...
CG3: If he didn’t find some value in it, hewouldn’t
be sitting in front of the TV for eight hours a
day. Good or bad, there’s something there.

Patients recognized several types of misalignments: between
their statements about values and the veracity of statements,
between importance or confidence ratings and the actual
frequency of a self-care activity was performed, and between
patients’ descriptions and family caregivers’ descriptions of
personal values and self-care.

Considering changes. We found that participants considered
making changes in their daily lives after engaging in study ac-
tivities. These included changes in self-care or major changes
in life, such as whether to retire. P8 described how she was
considering changes she could make to increase physical ac-
tivity and relaxation. This occurred after a discussion about
a misalignment between the importance and confidence rat-
ings she assigned to the self-care card of Increasing physical
activity:

“I need to change my daily routine and include
exercising more, so the process that we just went
through certainly brought that and emphasized
how important that is, especially when I know
how it’s affecting my feet and my legs, and being
a diabetic, you have to keep your circulation
going. It’s caused me to think about and reflect
on what I need to do to relax more and rest more,

and just be at a point where I don’t have to do
anything if I don’t feel like it.” (P8)

Similarly, P6 described a change she would make to address
the chronic pain in her joints and back. The practice of avoid-
ing the stairs to reduce pain conflicted with the physical
activity she needed to manage diabetes and arthritis. The
study activities prompted P6 to think back and come to the
realization that she had kept up certain diet and exercise
routines for many years out of habit rather than intention:

“It seems like I’m just—how do I put it? It’s like
I’m so accustomed to doing things a certain way,
I keep doing it that way, not changing. Just like
I’m just not thinking about what I’m doing, just
doing it. Some habits need to be changed.” (P6)

P10 had been considering retirement and found that the
study activities helped her to clarify her priorities as she
weighed her decision about retirement. Between the first
and second home visits, she kept the index cards with her
and carried them to her job as a bus driver. P10 explained
that she thought about the cards and what she had shared
with the interviewers during her breaks between routes,
especially what she meant by her personal value of Freedom.
Although she loved her job as a bus driver, P10 had been
considering retirement so that she could fulfill her dream of
experiencing Freedom while living on her own in a motor
home. P10 found having the index cards with her to be useful
for elucidating her motivations for retirement:

“It basically brought to light what’s important
to me, what’s really important and what I really
like and it actually helped me make decisions as
to what I’m going to do. Because I was like in
a total—I was torn, I don’t know what to do or
which way to go. I am going to retire and I’m
going to enjoy the rest of my life, doing whatever
I want to do, that’s what I’m going to do. I need
that freedom and I might just disappear for a
little while. I need that.” (P10)

P10 found reflection on her personal values and self-care to
be useful for considering a major life change. In describing
how she came to this decision, P10 explained that she did
not worry about her ability to maintain her daily self-care
routines and had used the cards to plan for how she would
make adjustments to self-care while on the road.

Experiencing little to no change. We found that there were
varying degrees to which participants found the study activ-
ities useful and benefited from thinking about their values
and self-care in new ways. Patients who experienced little
to no changes in how they thought about their values or
self-care described that they did not discover or learn any-
thing as a result of completing study activities. For example,
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P3 expressed that the discussion covered things he already
thought about:

“There wasn’t anything cathartic about it. I’ve
been thinking of all this for many a year now.”
(P3)

5 DISCUSSION
In this section we discuss how our findings extend prior
work in HCI on designing to support reflection. The themes
in our findings closely resemble levels or dimensions of re-
flection described in prior literature. We build on this work
by demonstrating that reflection is a critical first step to ar-
ticulating one’s values. Our findings have implications on
the design of future tools that may help improve chronic
illness care by encouraging patients to reflect on values and
self-care.

To clarify the contribution of this study, we draw connec-
tions between our findings and prior work on supporting
reflection. First, our themes align closely with Fleck and Fitz-
patrick’s [20] levels of reflection, starting from the lowest
to highest: Description, Reflective description, Dialogic re-
flection, Transformative reflection, and Critical reflection.
For example, our themes of Raising awareness, evolving per-
spectives, and recognizing misalignments resemble Dialogic
reflection, which refers to “A different level of thinking about.
Looking for relationships between pieces of experience or
knowledge, evidence of cycles of interpreting and question-
ing, consideration of different explanations, hypothesis and
other points of view”[20]. Our theme of Considering changes
aligns with Transformative reflection.
Additionally, we find synergies between our descriptive

themes and Baumer’s dimensions of reflection: Breakdown
(i.e.,“situations of surprise, uncertainty, or conflict”), Inquiry
(i.e., “process of revisiting concepts, ideas, theories, etc., al-
ready learned”), and Transformation (i.e, involving change
or the altering of a situation) [4]. We build upon this prior
literature by bringing a focus on values, beyond personal
informatics data. Further, we offer a context for approach-
ing the activity of reflection as inherently beneficial rather
than as a means of persuasion toward making individual
behavior changes. Reflection may be an important aspect of
helping people with MCC address the overwhelming burden
of treatment they frequently experience. This is of particular
importance in the context of MCC because patients often
make decisions about self-care priorities on their own rather
than consulting with healthcare providers [36]. Our findings
may help inform future work on designing to help address
the burden of treatment for people with MCC.

Design implications
Our findings have a number of implications for the design of
tools to support patients in helping to surface the complex
relationships between personal values and the demands of
self-care.
First, our findings demonstrate that self-reflection is a

critical step for helping patients articulate their values and
priorities. In our study, values were not pre-defined and
articulating values required some reflection over time. P9
took several days to reflect and ensure he was being truthful
to himself. Thus, reflection tools should allow for sufficient
time for documenting values. After the first interview, P10
carried her index cards with her so that she could examine
and think about what she had written during her breaks at
work as a bus driver. This suggests that the portability of tools
may be important to allow for reflection during convenient
times and locations in daily life. Structured activities (e.g.,
written worksheet) for discovery and exploration may be
useful for reflection in advance of eliciting values. Displaying
all values to review at a glance can also promote reflection, as
we discoveredwhen seeing values cards together helped raise
consciousness. Further, providing opportunities to modify
values allows for patients’ perspectives to evolve. While
prior work on values elicitation tools for medical decision-
making are closed-ended by design [44], tools to support
reflection on values should provide ample opportunities to
make modifications after initial elicitation. Major changes
in life or health (e.g., retirement, death of a spouse) may be
opportune moments for these tools to prompt people with
MCC, most of whom are older adults, to revisit and reflect
further on how their values and self-care relate.
Second, values and self-care may consist of routine, ev-

eryday practices, yet thinking about them in new ways (e.g.,
assigning ratings of importance or spatially arranging cards
to describe connections) facilitated reflection among partic-
ipants. Digital technologies may be especially helpful for
creating such occasions to “defamiliarize” [8], or challenge
people to think about their well-being and health in alterna-
tive ways. Designing opportunities to challenge assumptions
about routinized practices that may be potentially harmful
may allow for deep reflection on motivations for self-care.
Also, tools for reflection might help people keep track of
how their perspectives evolve or any discoveries they make
about misalignments or desired changes.
Building on prior work on external representations im-

portant for sensemaking [23] and visualizations or physical
constructions of personal data enable reflection [38], our
findings suggest that techniques encouraging externaliza-
tion can aid reflection on values and self-care. Interestingly,
prompting participants to simply describing their personal
values in writing or speech encouraged reflection because
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they did not routinely articulate their values. This finding
challenges the assumption that personal values are already
known and understood and simply need to be elicited. Our
work indicates that the extra work of externalizing one’s
values can help people with MCC bring awareness to and
make new discoveries about their daily routines.

Third, most participants responded positively to reflection
guided by the interviewers. This suggests that some aspects
of reflection may be best supported by human facilitators
who actively listen and acknowledge a patient’s values rather
than through a digital interface. This offers a different take on
reflection compared to prior work, much of which presents
users with visualizations designed to help them progress
toward a predetermined health goal.

Our finding that activities for self-reflection produced var-
ied responses indicates that personalized techniques for re-
flection may produce better results. Not all patients will find
reflection useful. The benefits of reflective activities may
also vary depending on other aspects of a patient’s life and
whether they are experiencing changes in health or life. For
example, P10 was already considering retirement before de-
ciding to participate in the study, so the study activities were
especially impactful because she had already been weighing
this major life decision. Assessing readiness for reflection
may facilitate a more meaningful reflection experience.
Finally, despite prior work demonstrating the important

role of family caregivers (CGs) in chronic illness care, our
results show that CGs may hinder self-reflection. This find-
ing contradicts findings from prior work on the role of the
caregiver in co-constructing values and performing self-care
work [11]. Our findings that CGs interfered or disagreed
with patients’ reflective processes implies that patients may
benefit more from reflection as an individual activity without
involvement of others. However, this also raises a need for
future work to consider accessibility concerns for those who
rely on CGS after experiencing loss in vision or fine motor
skills due to common complications of diabetes.

Opportunities for future work
Our analysis focused on the techniques that contributed
to reflection among patients. Further analysis is needed to
understand the types of connections patients articulated
between their values and self-care, and how to explicitly
encourage reflection on these connections.

Finally, these findings are limited to people receiving care
in the same integrated healthcare system and in stable hous-
ing situations. There is an opportunity to better understand
how the same techniques may lead to different responses in
people of varying socioeconomic backgrounds, in different
housing situations, or with different access to healthcare.

6 CONCLUSION
In order to improve healthcare for MCC, there is a need
to support patients and providers in aligning their health
care priorites. One barrier to this alignment is that patients
often do not share what is important for their well-being
and health (i.e., personal values) with healthcare providers,
particularly when they do not see how their values connect
with the work they do to manage their health (self-care). In
this study, we identified techniques to help patients reflect on
and articulate relationships between personal values and self-
care. Our findings extend recent research in HCI that sought
to support personal reflection through the design of interac-
tive technologies. We demonstrate reflection techniques that
can bring one new awareness and understanding regarding
personal values, self-care, and relationships between them.
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