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Outline

• Brief introduction to human-centered design
• Examples of HCD in my research
- Co-design workshops with patients with multiple chronic conditions, 

caregivers, clinicians
- Iterative paper prototyping with patients with multiple chronic conditions
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Introduction to Human-Centered Design

• Why is HCD needed?
• What is HCD?
• How does one do HCD?
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Why is human-centered design needed?

• Design is everywhere, and it has serious implications for people’s well-being
- People who use technologies, products, services
- Other direct and indirect stakeholders who aren’t users
- Examples: Facebook, medical billing, highway infrastructure

• Design enables us to examine an existing situation, and change it into a 
preferred one

• HCD provides principles and methods to ensure we do this capably and 
responsibly
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Why is human-centered design needed in 
health-related research and practice?

• When key stakeholders are not included in the design, development, and 
evaluation of products (e.g., health information technologies), end users 
perceive those technologies as less usable and acceptable 
- E.g., many, many papers from the 2000s and 2010s examining EHRs and 

documenting workflow disruptions, patient safety issues, and provider 
burnout, and more.
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What is HCD?

• “…a product development approach that focuses on the end users of a product.“ 
(p. 3)

• “…the product should suit the user, rather than making the user suit the 
product.” (p. 3)

• Principles of user-centered design (p. 4)
- An early focus on users and tasks; involve users from the product’s inception
- Empirical measurement of product usage
- Iterative design; product is designed, modified, and tested repeatedly

Courage & Baxter.: Understanding Your Users: a practical guide to user 
requirements.
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What is HCD?

• An iterative approach to designing products and/or services that engages 
potential users and other stakeholders in the design process
- understanding the context of use
- defining design requirements
- generating possible solutions
- evaluating solutions with feedback from stakeholders (e.g., users)

Anticipating consequences (benefits and harms) and planning accordingly
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Courage C, Baxter K. 
Understanding your users: A 

practical guide to user 
requirements methods, 

tools, and techniques. Gulf 
Professional Publishing; 

2005 Jan 11.
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Designing 
interactions. 
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What is HCD?

• A set of ethical commitments
- Ensuring accessibility and inclusivity
- Facilitating voice and building power among people who are marginalized
- Surfacing and challenging systems of oppression, including race, class, gender

e.g., 
Design Justice (Sahsa Costanza-Chock)
Inclusive Design (Kat Holmes)
Critical Fabulations (Daniela Rosner)

…ever  evolving



Multiple 
chronic 
conditions: 
a major public 
health concern

Buttorff, Ruder, & Bauman, 2017



71% of all health 
care spending

93% of Medicare 
spending

National Center for Chronic Disease 
Prevention & Health promotion

Multiple chronic 
conditions: 
a major public 
health concern



Gijsen et al., 2001; Patrick et al. 2000; Stewart et al. 1989

Diminished quality of life
Increased physical disability
More adverse drug events
Higher rates of mortality

(compared to single chronic conditions)

Multiple 
chronic 
conditions: 
a major public 
health concern



Competing demands and the importance of 
values
Competing demands
Difficult choices for health care priorities
Disease-specific guidelines may conflict
Bayliss et al 2003, Fried 2010

Discordant priorities
Patients and providers decide differently…
Zulman et al 2010, Junius-Walker et al 2011
…resulting in poorer health outcomes.



Patients’ values inform their health priorities.

To reach shared priorities for care, providers need
to understand patients’ personal values.

How might we design support for patient-provider
communication about patients’ personal values?



How might we design support for patient-provider
communication about patients’ personal values?

Co-design to frame 
the design space

Iterative design and 
build of a working 
tool

Provider 
interviews

Patient 
interviews

Observations 
of clinic visits

Understand key actors’ perspectives Design, build, evaluate, iterate



Abilities

mobility, mental 
sharpness

Activities

walking the 
dogs, reading

Emotions

serenity, joy, 
accomplishment

Possessions

photographs, 
letters, home

Principles

spirituality, 
independence

Relationship
s

family, friends, 
social groups

Personal values
What a person considers important for their well-being and health 

 

Values 
Values emerged through photo elicitation, in which 
participants labeled the photos they took (Fig. 1), and 
through discussion of the photos during interviews. Patients 
and caregivers commonly referenced values in five 
domains: principles, social relationships, emotions, 
activities, and belongings. Principles were standards or 
virtues, such as spirituality or independence. For example, 
P4 took a photo of religious images displayed on his living 
room wall to represent the value he places on faith (Fig. 
1a). Social relationships were connections with others, such 
as family or friends (Fig 1b). Emotions were desired 
feelings or mood, such as a sense of accomplishment or the 
serenity of a place for quiet time, such as the backyard patio 
(Fig 1c). Activities were pursuits such as reading, 
gardening, or walking the dogs (Fig 1d). Belongings were 
tangible things such as a car, woodworking tools (Fig 1e). 
Sometimes participants discussed values that crossed 
domains, such as hats (i.e., “belongings”) received as gifts 
from grandchildren (i.e., “social relationships”) (Fig 1e). 
Thus participants expressed a wide range of values and they 
valued many things that were not directly related to health. 

Given this brief introduction of things participants valued, 
we next describe how these values influenced their daily 
collaboration. Partners’ collaboration involved supporting 
each other’s health and helping each other pursue their 
values. The first theme, coinciding values, captures ways 
that empathy for each other’s values motivated partners to 
support each other. The second theme, asymmetric values, 
reflects tradeoffs patients and caregivers faced when their 
values did not align. Often these tradeoffs involved a 
tension between collaboration and individual autonomy. 
The third theme, values and shifting responsibilities, 
discusses how patients and caregivers shifted 
responsibilities to manage chronic conditions and their 
complications, and how values interfered with these shifts.  
Coinciding Values 
In many cases the caregiver and patient both valued the 
same thing, such as the shared enjoyment of spending time 
with grandchildren. We discuss this in the shared values 
subsection. In other cases, a caregiver valued something by 
virtue of its importance to a patient. We discuss this in the 

empathy drives support subsection. Overall, when partners’ 
values coincided, this facilitated collaboration between 
them. Often this collaboration was in service of health, 
although there were exceptions to this rule.  

Shared Values 
Patients and caregivers often described activities, 
relationships, and other aspects of daily life that they both 
valued. For example, many partners placed importance on 
following a healthy diet or exercising regularly in tandem. 
When patient and caregiver shared values like these, this 
facilitated coordination between them. The following 
excerpt from P2 and CG2 demonstrates how shared values 
can boost partners’ resilience when working toward health-
related goals. In the past P2 contemplated suicide because 
her back pain was so extreme. She inquired with her doctor 
about having bariatric surgery, a procedure to reduce the 
size of the stomach to promote weight loss. CG2 and P2 
described the decision to go ahead with the surgery as a 
“couples decision.” At the time we interviewed them, P2 
and CG2 had lost 100 pounds and 25 pounds, respectively, 
since the surgery. Both valued eating healthily and wanted 
to continue losing weight. The following excerpt shows 
how they support each other when one of them falters: “We 
lost our daughter in October…and I lost my mom in 
February, so two losses in the last eight months…[P2 has] 
been extremely encouraging to get me to not stuff [binge 
eat]…she knows and I know what I’m doing, and she’ll say, 
“You don’t wanna go back where we were. We don’t wanna 
go back where we were...let’s not do that.”…and encourage 
me to make sure I continue to eat right...we’re on track, and 
we’re both trying to keep each other on track.” (CG2) 

P2’s and CG2’s close proximity in daily life means one 
notices when the other is tempted to eat unhealthily and can 
provide encouragement immediately. Furthermore, their 
past discussions and shared decision-making about their 
diet created the common ground on which this daily support 
rests. Individuals with caregivers who do not live with them 
do not have the advantage of such timely and highly 
personalized support. Some of our participants shared 
common values that they did not perceive to be wholly 
healthy. For P4 and CG4, the most important things were 

Figure 1. Examples of photographs participants took to demonstrate values: a) religious images on display, b) photographs of 
grandchildren, c) a backyard patio, d) a pair of golden retrievers, e) hats received as gifts from grandchildren. 
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Lim et al. JGIM 2017, Berry et al. AMIA 2017



Takeaway:
Communication boundaries are mutually 
reinforced by patients and providers 

Providers aim to understand 
patients’ values, but employ 
values to serve medical priorities

Patients withhold values 
they perceive as not pertinent 

to their health

…it takes work for patients and providers to 
establish the pertinence of values to health care 
and operationalize them in care planning



How might we design support for patient-provider
communication about patients’ personal values?

Co-design to frame 
the design space

Iterative design and 
build of a working 
tool

Provider 
interviews

Patient 
interviews

Observations 
of clinic visits

Understand key actors’ perspectives Design, build, evaluate, iterate



Future 
workshop

Storyboarding 
workshop

Thematic 
analysis

Focus
groups

Design of 
concepts

Part I: Envisioning ideal futures Part II: Scrutinizing ideal futures

5 groups patients/caregivers
3 groups of providers

3 groups patients/caregivers
3 groups of providers



“Future” Workshop

Ideation:
critiquing the present and
envisioning ideal futures

Affinity diagramming and 
summary of themes



Storyboarding Workshop









Future 
workshop

Storyboarding 
workshop

Thematic 
analysis

Focus
groups

Design of 
concepts

Part I: Envisioning ideal futures Part II: Scrutinizing ideal futures

5 groups patients/caregivers
3 groups of providers

3 groups patients/caregivers
3 groups of providers



Design dimensions
Explicitness
Deliberate and direct elicitation vs. values 
emerging spontaneously in conversation

Scale
The number and type of people engaged 
in the conversation about values.

Synchrony
Real time discussion or segmented

Intimacy
Values shared and heard in a personal, 
caring context vs. impersonal one.

Guidance
Level of support and direction given to 
patients to spur patients to share values.

Effort
Burden patients or care team members 
associate with how values are shared, 
collected, or reviewed.

Disclosure
Degree to which patient controls what 
information is elicited or collected, and 
with whom that information is shared.



Future 
workshop

Storyboarding 
workshop

Thematic 
analysis

Focus
groups

Design of 
concepts

Part I: Envisioning ideal futures Part II: Scrutinizing ideal futures

5 groups patients/caregivers
3 groups of providers

3 groups patients/caregivers
3 groups of providers



In his last visit with Pete’s doctor, she mentions that she would 
like to learn about what he considers important to his well-being 
and health. She gives him a wearable clip and asks him to wear 
it for one month.  

The clip can track Pete’s location, movements, and capture video 
and photographs of how he spends his day. The clip records 
everything Pete does, who he spends time with, and what he says. 

Pete can also push buttons on the clip to create audio recordings, 
short videos, and photos of anything he definitely wants to share.

Everything the clip records is analyzed by an automated system, 
and this information is visualized to depict Pete’s values.

Based on the information presented to her, Pete’s doctor and 
the rest of the care team are able to get a sense of what is most 
important to Pete’s well-being and health.

Pete and his doctor discuss his values together. This discussion 
helps them plan Pete’s care to best meet what is important to his 
well-being and health.

PERFORMING ANALYSIS

AUTOMATED AGENT

CLIP

C
lip



Focus group findings
Explicitness
Deliberate and direct elicitation vs. values 
emerging spontaneously in conversation

Scale
The number and type of people engaged 
in the conversation about values.

Synchrony
Real time discussion or segmented

Intimacy
Values shared and heard in a personal, 
caring context vs. impersonal one.

Guidance
Level of support and direction given to 
patients to spur patients to share values.

Effort
Burden patients or care team members 
associate with how values are shared, 
collected, or reviewed.

Disclosure
Degree to which patient controls what 
information is elicited or collected, and 
with whom that information is shared.



Takeaways

• Design dimensions characterize the design space 
for supporting communication about values.
• They are a generative resource for further 

systematic exploration of the design space.
• Need to develop multiple ways of supporting 

communication about values to cater to varying 
preferences.
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Computing Systems  - CHI ’19 [Internet]. Glasgow, Scotland Uk: ACM Press; 2019 
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How might we design support for patient-provider
communication about patients’ personal values?

Iterative design and 
build of a working 
tool

Provider 
interviews

Patient 
interviews

Observations 
of clinic visits

Understand key actors’ perspectives Design, build, evaluate, iterate

Co-design to frame 
the design space



Supporting 
Collaborative Reflection 
on Personal Values 
and Health
Andrew Berry, Catherine Lim, Calvin 
Liang, Andrea Hartzler, Tad Hirsch, Dawn 
Ferguson, Zoë Bermet, and James Ralston
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PROBLEM & 
MOTIVATION

PROTOTYPE DESIGN 
& FUNCTION

KEY EMPIRICAL 
FINDINGS

DESIGN GUIDELINES

Exploring how to support collaborative reflection on relationships between 
personal values and health for people with multiple chronic conditions

Outline



Key gaps and research question

Problem & Motivation 46

Research question

• Need to help patients see connections between personal values and health
• Reflective conversations help (Catherine Lim et al. CHI 2019)
• Not clear how to design interactive systems to support this reflection, and how 

to balance this with human facilitation

How can collaborative reflection, supported by interactive information 
systems, enable patients to identify and articulate relationships among 
personal values and health?

11/14/22



What do we mean by reflection on values and health?
Reflection: 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 (draws on Baumer et al. 2014)
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Self-management work
Work to prevent or attenuate the 

course of illness complications, 
including illness work (e.g., 

taking meds), everyday life work 
(e.g., keeping a job), and 

biographical work (e.g., coping 
with life changes due to illness) 
(Corbin & Strauss 1985, 1988)

Health status indicators
Common outcome measures 

that clinicians use to gauge how 
well a chronic condition is being 

managed and/or how it is 
progressing (e.g., blood sugar, 

blood pressure, cholesterol level, 
foot sensitivity)

Personal values 
What a person considers 

important for their well-being 
and health, including abilities, 

activities, emotions, possessions, 
principles, and relationships 

(Lim et al. JGIM 2017, Berry et al. 
AMIA 2017)



Approach, Methods, 
and Prototype Design



Approach and Methods
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Design process: ideation, 
analysis, iteration

Grounded in our prior research involving people 
with multiple chronic conditions 
(e.g., Berry et al. CHI 2019, Lim et al. CHI 2019)

Implemented three 
paper prototypes

Paper-based interactive wireframes. Rationale for 
choosing 3 is included in the paper.

Tested prototypes with 
12 people with MCC

Personalized each prototype with data elicited 
from participants prior to testing session: personal 
values, self-management duties, health status 
indicators



Prototypes

My List: 
Create a list of topics to 
discuss with your doctor, 
aligned with your values

Conversation Canvas
Talk through an important 
topic with a facilitator and 
a shared visual space

Time Machine
Reflect on your values and 
health today, in the past, 
and in the future

Three approaches to collaborative reflection on values and health

Prototypes 50



Personalization of data
Each participant used prototypes personalized with their own data
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299:38 Andrew B. L. Berry et al.

Fig. 7. First page of the worksheet.

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW2, Article 299. Publication date: October 2021.

Supporting Collaborative Reflection on Personal Values and Health 299:39

Fig. 8. Second page of the worksheet.

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW2, Article 299. Publication date: October 2021.

Personal values Self-management work



Approach to facilitation
Participants used each prototype in the presence of a facilitator
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• Each session facilitated by two research team members
- Lead: informed consent, explained prototype, asked participant to think out loud, 

offered guidance about how to operate prototype; depending on prototype, may 
ask probing questions to encourage reflection

- Supporting: mostly focused on operating the prototypes (swapping in screens, 
storing data to “database”, etc., but also may ask probing questions

• We expected different prototypes to require different types of facilitation
- Generally, facilitation was flexible to each participant’s perspectives and needs
- Some prototypes were more participant-led, while others were more facilitator-led

• See Methods for details; see Discussion for facilitation as a key consideration in 
designing support for collaborative reflection on values and health
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My List
Create a list of topics to discuss with your doctor, aligned with your values
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My List - Findings

• Supports visit preparation, a familiar activity
- Helps organize thinking and develop health priorities
- Could serve as a memory aid during visit
- Could help anchor the conversation with doctor, boost patient agency

• Did not overcome well-documented communication boundaries (Lim et 
al. 2016)
- People still filtered down what they shared based on what they 

thought doctors wanted or needed to hear

Create a list of topics to discuss with your doctor, aligned with your values

Findings 56



My List - Findings

“...once I write it down on paper or on
the computer screen, once it’s there in
front of me, then I can think about
enlarging the thought, adding to the
concept…it’s there and I’m thinking
about it. Because I forget everything,
and for me, something that’s written
down allows me to not forget, or even if
I do forget, it’s still written down and I
can use this before I go to the doctor’s.”
(P9)

Create a list of topics to discuss with your doctor, aligned with your values

Findings 57

“I think that lets them know I’m
interested in retiring but I don’t want to
sit around and do nothing…we want to
stay as active as possible…I think that’s
important. I think doctors sometimes
set in their mind what they think you
want but they don’t know what you
want…but I think it’s important that
they know what you would like to do or
what you would like to keep doing.”
(P4)
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Conversation Canvas
Talk through an important topic with a facilitator and a shared visual space
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Fig. 2. Screens from Conversation Canvas, including the facilitator persona description (top le�), options for
the conversation topic, and screens for selecting values, self-care duties, and health status indicators related
to the conversation topic (right).

As the user selects related items, the facilitator adds them to the canvas. Whenever possible, the
facilitator probes 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 �nished adding items to the canvas, the facilitator guides the user in looking

over the canvas, re�ecting on its contents, and identifying items of particular signi�cance (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 shows the most important screens from the interaction �ow 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 re�ection 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 re�ect on values and health in the past,
present, and future. Additionally, this prototype draws on techniques used in personal informatics
applications intended to foster re�ection. The �ow of this activity is inspired by Li et al.’s [50]
stage-based model of personal informatics systems, including preparation, collection, integration,
re�ection, and action. Time Machine maps to these stages as follows: preparation is completed

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW2, Article 299. Publication date: October 2021.
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Conversation Canvas - Findings

• Externalization supported participant and facilitator
• Emotionally satisfying to talk through and be heard
- But for some, this generated difficult emotions

• Helped people reach clarity about situation and priorities
- But some lamented lack of clear conclusion

• Deeper reflection facilitated by probes
- Helpful when personalized and contextualized

Talk through an important topic with a facilitator and a shared visual space

Findings 61



Conversation Canvas - Findings

“[I] 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 I do?’” P3

“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

Talk through an important topic with a facilitator and a shared visual space

Findings 62

“I’m digging into my own thoughts
deeper than I normally would, and then
sharing that. Not quite like going to
confession but maybe close. . . But I liked
the [My List] system a little better.” (P11)
“I’m looking for advice. I am looking for
some validation. . . I 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 I
didn’t get [something more].” P2
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Time Machine
Reflect on your values and health today, in the past, and in the future
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Time Machine - Findings

• Some evidence of transformative reflection
- Hope for the future
- Considering changes to behavior, self-management

• Strong resistance to reflecting on the past
• Unsuccessful visualization

Reflect on your values and health today, in the past, and in the future

Findings 68



Discussion: 
Key Takeaways



Open with exploratory, reflective conversation (patient + facilitator)Explore

Map the conversation as it progresses (externalize, visualize)Map

Conclude by identifying key takeawaysConclude

Align with established practices (clinical workflow)Align
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Design guidelines
Supporting collaborative reflection on personal values and health



Stores key information, including personal values, self-care 
duties, health status indicators, that can be consulted, 
selected from, added to as needed.

Personalized 
repository

Scaffold collaborative reflection by creating a shared space 
for person with MCC and facilitator to progressively map 
out connections between values and health.

Shared 
information space
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Key roles for interactive systems
Supporting collaborative reflection on personal values and health
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Questions?



Thank You


