Challenges, Tensions, and Opportunities in Designing
Ecosystems to Support the Management of Complex Health
Needs

Tom Ongwere
University of Dayton
United States
tongwerel@udayton.edu

Andrew B.L. Berry

Northwestern University
United States
andrew.berry@northwestern.edu

Clara Caldeira

Indiana University, Bloomington
United States
cmarque@iu.edu

Rosa I. Arriaga Amid Ayobi Eleanor R. Burgess
Georgia Institute of Technology University of Bristol Northwestern University
United States United Kingdom United States

arriaga@cc.gatech.edu

Kay Connelly
Indiana University, Bloomington
United States
connelly@indiana.edu

Aehong Min

Indiana University
United States
aemin@iu.edu

ABSTRACT

The intertwined and sometimes contradictory work of managing
complex health needs (e.g., discordant, enigmatic, and/or rare condi-
tions) creates many challenges for patients, caregivers, and health-
care providers. While researchers have created interventions such
as technologies and services to address particular health needs,
interventions must be designed to better account for gaps in tech-
nologies and interdependencies across health needs. In this work-
shop we will adopt an ecosystems perspective to better understand
the nature of complex needs and how to support the management
of those needs through holistic and multi-faceted support. Using
a hands-on design sprint technique, participants will (1) map out
different complex care ecosystems, (2) generate ideas for technolo-
gies, services, and other multi-faceted interventions to address gaps
in those ecosystems, and (3) choose the most promising ideas to
further develop and refine. We will close by reflecting together on
what we have created, our approaches to design, and the theories
and concepts that shaped our approaches. Through this process,
we will collectively generate an agenda for research and design to
better support the management of complex health needs.
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1 BACKGROUND

Individuals with complex health needs and members of their care
networks struggle to manage health and well-being because of lim-
ited resources and fragmented health care infrastructure. Complex
health needs include multimorbidity, vulnerability, and frequent
use of health services [20]. Complexity might be caused by health-
related factors (e.g., discordant, enigmatic, and/or rare conditions)
and by personal and psychosocial factors (e.g., disenfranchisement,
stigma, culture, life transitions). People with complex needs face
more quality of care problems, higher healthcare costs, and more
self-care work [7]. These challenges also complicate the use of
technologies designed to support their health management.
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Researchers have identified numerous important considerations
when designing to support health management for complex health
needs. These include designing for different perspectives among
formal and informal care networks [18, 33], balancing health pri-
orities among patients, caregivers, and healthcare providers [5],
navigating cultural values, sociocultural practices, community per-
ceptions, and norms [4, 29], managing trade-offs between different
risks and treatment options [11], building patient expertise [1], sup-
porting infrastructuring work [22], and fostering a sense of control
[2]. Given these many necessary considerations, these individuals
and their care networks require more than siloed solutions; they
need multifaceted and holistic support.

To begin to bring about solutions that enable this multifaceted
support, we draw from recent conceptualizations of technology
ecosystems [10, 16, 44], a useful lens for bringing more attention
to the importance of understanding the lived experiences of people
with complex care needs. To date, many solutions have been created
with the intent to provide support for a particular condition (e.g.,
diabetes, cancer, or depression), but far fewer support individuals
across multiple health-related and social needs [32]. Going beyond
user-centered design that may be scoped to a particular technology
or a health need, ecosystem thinking helps reframe the design
space to account for interdependencies across different needs and
technologies, and across formal and informal health care settings
in the home and in the community. It also accounts for the role of
social needs, culture, and zeitgeist.

To investigate how to provide multi-faceted and holistic sup-
port for complex health needs, this workshop will bring together
interdisciplinary researchers through the lens of ecosystems. We
will explore how to address needs within particular contexts (e.g.,
studying specific illnesses) while tracing how those fit within larger
ecosystems. We will map existing technologies and services, exam-
ine our design processes, engage with theory, and explore how we
can collaborate with interdisciplinary stakeholders (e.g., industry
designers, hospital administrators, social workers). The specific
questions we approach during the workshop will be influenced by
participants’ interests, and we include initial directions in the Work-
shop Goals section below. Based on the reflections and discussions
from the workshop, we will identify major challenges, priorities,
and opportunities for future research to design ecosystems that
better address complex health needs.

1.1 Burgeoning Interest in Complex Care

People with complex health needs often have poor health outcomes
and account for a high proportion of healthcare spending [20].
Additionally, this population is growing as the incidence of chronic
conditions requiring long-term management increases worldwide
[19]. As a result, there is interest in how to better support them,
improve their health outcomes, and quality of life. A joint report
from the National Center for Complex Health and Social Needs, the
Center for Health Care Strategies, and the Institute for Healthcare
Improvement provided a set of steps for improving the lives of
people with complex needs, such as developing a shared identity
across communities of practices, from grassroot movements to
formal care providers [24]. Similarly, the National Academies of
Sciences, Engineering, and Medicine [6, 14] highlighted the role
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of health information technology in supporting five activities that
address complex needs by integrating health and social services:
awareness (identifying people’s social risks and assets), adjustment
(transforming clinical care), assistance (connecting patients with
social care resources), alignment (understanding and investing in
community-based organizations), and advocacy (promoting policy
that marshals necessary resources and boosts capacity to address
social needs). There have also been efforts to streamline resource
repositories to support people with complex health needs, including
the Better Care Playbook (https://www.bettercareplaybook.org) and
the Social Interventions Research and Evaluation Network (SIREN,
https://sirenetwork.ucsf.edu).

The above initiatives focus mostly on the US healthcare con-
text, but complex health needs are not unique to the US. Still, the
definition and nature of complexity may differ across settings and
regions [23, 35], particularly in the Global South. Multimorbidity
is a priority for global health research [30], since the global inci-
dence of chronic and noncommunicable diseases is rising. This
trend is compounding with existing challenges in the Global South,
including socioeconomic status, nutrition, and infectious disease
[30].

These initiatives indicate a groundswell of interest and no short-
age of resources, active research, and visions for the future of com-
plex care. HCI researchers can play a key role in this emerging
area, especially in designing technologies and technology-enabled
services that improve multiple care trajectories. One core area of
focus in this workshop will be to clarify how our strengths as HCI
scholars complement those of scholars and practitioners in other
disciplines. We believe that our focus on people’s lived experiences
can bring a lot more into view than is typically included in research
focused on single conditions or standalone technologies. We also
believe we can amplify our real-world impact by learning from
scholars in health services and global health about how the prod-
ucts of our research can be implemented, deployed, and maintained
in real-world settings.

We see this workshop as an opportunity to take stock of the
state of the field of complex care and identify key avenues for HCI
researchers to make critical contributions. In particular, we see an
opportunity to bring together scholars working in disparate areas
of complex care to adopt an ecosystems perspective and inform
the design of technologies that improve the multiple trajectories of
care for individuals and their care networks.

1.2 Joining Fragmented Complex Care
Research in HCI With an Ecosystem
Approach

An ecosystem approach is especially needed for people with com-
plex health needs. Following definitions used by DeVito et al. [16]
and Burgess et al. [10], we define a complex care ecosystem as the
collection of technologies and services used to navigate complex
health needs and coordinate healthcare amidst personal, structural,
and environmental factors. Complex care ecosystems may include
collections of technologies and services, such as paper journals
to track symptoms [3], devices to collect biometric data [28], ap-
plications for messaging with formal and informal care providers
[9, 17], and digital directories of community-based resources (e.g.,
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https://www.findhelp.org). These ecosystems also include sociocul-
tural factors that influence or shape individuals’ care infrastructures
in their home and community [27, 41, 42].

By adopting an ecosystems lens, we advocate for approaches to
design that interlink services to address multi-faceted needs rather
than developing standalone tools. Technologies and services that
focus on single health conditions may fail to account for conflicting
symptoms and the self-management associated with other health
conditions (e.g., [37]), and a focus on health needs to the exclusion
of social needs may similarly fail [39]. For instance, caregivers can
suffer from emotional distress and financial risks when they provide
intensive care to a loved one [13]. Siloed and narrowly-defined
technologies also typically do not work well together. For example,
it is uncommon for patient-generated health data to be integrated
in electronic health records. Faced with fragmented technologies
and services, people often have to assemble and maintain their own
ecosystems. Gui and Chen [22] demonstrated these struggles in
their examination of infrastructuring work by parents navigating
breakdowns and misalignments across health technologies and
services.

There are many examples of HCI research on complex care, in-
cluding many from just the past few years. These include Guan et
al. [21], who advocated designing for people with dementia and
caregivers with their access to community care ecosystems in mind;
Pendse et al. [34], who showed how helplines for mental health
support can fail to account for people’s marginalized identities and
thwart their attempts to access care; Schurgin et al. [36], who iden-
tified coordination challenges for caregivers due to relationships,
access to resources, and physical and mental barriers; and Chopra
et al. [12], who illustrated how people with Polycystic Ovary Syn-
drome experienced stigma and uncertainty, shaping understanding
of their condition and how they sought support.

There are also many useful examples of bringing whole health
care ecosystems into view in the design process. Many scholars have
used a social-ecological lens to highlight factors at different levels
and how they interact. Jeong and Arriaga [25] used an ecological
model to ground the design of mobile technologies for children
with asthma in the context of their daily lives. Evans et al. [18]
adopted an ecological perspective to examine how military culture
influences the care needs of veterans with post-traumatic stress
disorder. Tachtler et al. [38] applied Ungar’s [40] social ecology of
resilience to highlight factors in unaccompanied migrant youth’s
mental health resilience at bio-, micro-, chrono-, and macro-levels.
Costa Figuerido and Chen [15] and Murnane et al. [31] adapted
Bronfenbrenner’s ecological systems theory [8] to identify factors
at the micro-, meso, exo-, and macro-levels relevant to fertility data
practices and serious mental illness, respectively.

However, more work is needed in order to make ecological mod-
els actionable for HCI research and design practice. How can HCI
leverage theories and concepts from other disciplines to support
more appropriate and transformative interactive systems? What
new theoretical structures are needed in order to support ecosystem-
informed design practice? What are the potential harms of greater
connectivity and awareness in care coordination and management
systems for health, and how can theory help us avoid those negative
outcomes? These are just some of the questions we will dig into in
this workshop.
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2 ORGANIZERS

Each of the organizers has experience conducting research complex
care settings across the globe. We bring diverse theoretical perspec-
tives, methods, and backgrounds to these research settings, and we
have strong representation from scholars at different points in their
careers, including early-career researchers and established faculty.
Additional information on each organizer is included below.

Tom Ongwere is an Assistant Professor in the Department of
Computer Sciences at the University of Dayton. His research fo-
cuses on the study of techniques to help patients with discordant
chronic comorbidities (DCCs) better prioritize their complex treat-
ment plans. His current focus is on the tradeoffs impacting cost,
decision making, patient care, use of doctors’ time, and healthcare
resources. Tom’s research takes a systems approach, which he can
apply to other problems also looking for a solution from the lens of
all of the players.

Andrew Berry is an Assistant Professor in the Department of
Medical Social Sciences at Northwestern University. He uses quali-
tative and participatory methods for research and design to engage
and support people with multiple chronic conditions and social
needs. He is currently exploring how to design information systems
that combine patient-reported outcomes with patients’ personal
values to facilitate collaborative care planning with clinicians.

Clara Caldeira is a Computing Innovation Fellow in the De-
partment of Informatics at Indiana University, Bloomington. She
studies how technologies can support older adults and individu-
als with chronic conditions. She uses qualitative and quantitative
methods to understand users’ self-care practices, lived experiences,
including psychological and cultural factors, and their collection
and use of personal health data.

Rosa L. Arriaga is an Associate Professor of Interactive Comput-
ing at Georgia Tech. She uses psychological concepts and theories
to design, build and deploy systems for improving the health and
wellness of individuals with chronic illness. Bronfenbrenner’s Eco-
logical System Theory is a consistent source of inspiration and
accountability for her research approach.

Amid Ayobi is a Research Associate in the Department of Com-
puter Science at the University of Bristol. His work has included
multidisciplinary projects aimed at supporting self-tracking in mul-
tiple sclerosis care, understanding the mental health needs of peo-
ple from ethnic minority backgrounds, and co-designing machine
learning systems with clinicians, data scientists, and people with
diabetes.

Eleanor Burgess is a User Experience Researcher at Anthem
Health Platforms. Her research investigates collaborative technolo-
gies for mental health support. She aims to map technology ecosys-
tems (including social media, voice/video calls, online games, music,
journals, among many other tools) and understand how people use
them for health self-management.

Kay Connelly is a Provost Professor of Informatics at Indiana
University. Her research focuses on pervasive and mobile com-
puting technologies to empower both the ill and the healthy to
manage and improve their own health and make healthy choices.
Technologies of interest include smart homes, novel displays of
everyday information, wearable devices and mobile applications.
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Dr. Connelly has a particular interest in designing with low socio-
economic status populations and how to ensure technology meets
their needs.

Patricia Franklin is a Professor in the Department of Medical
Social Sciences at Northwestern University. Her research program
has designed and implemented diverse methods to capture patient-
reported health outcomes from national samples of patients and
integrated these data with clinical and administrative data to gen-
erate real-world evidence. These integrated, longitudinal patient-
centered data support quality improvement and research in learning
health systems.

Andrew Miller is an Assistant Professor in the School of Infor-
matics and Computing at JUPUI (Indiana University). He works with
families of hospitalized children to design technologies that support
resilient caregiver coordination, using qualitative methods to un-
cover challenges and opportunities as well as participant-involved
design techniques to produce and evaluate exemplar prototypes.

Aehong Min is a Ph.D. candidate in Health Informatics at Indi-
ana University Bloomington. Her research focuses on technologies
for the well-being and health of informal caregivers and their care
recipients. Currently, she studies people with epilepsy and their
caregivers and how to involve other stakeholders as caregivers, us-
ing mixed methods to identify challenges and design opportunities
to support them.

Nervo Verdezoto is a Lecturer at the School of Computer Sci-
ence and Informatics at Cardiff University. His work has investi-
gated invisible care work in the home, hospital, and community
health. His recent work explores how care infrastructures and so-
ciotechnical and cultural practices influence maternal and child
health in the Global South with particular focus on pregnancy
complications and the double burden of malnutrition in children.

3 PRE-WORKSHOP PLANS
3.1 Key Dates

Our website and call for papers will be available December 16, 2021.
Submissions to participate in the workshop are due February 24,
2022, with notification of acceptance in mid-March. The workshop
date will be Saturday April 30 or Sunday May 1, 2022, and is yet to
be determined.

3.2 Inviting Participants

We will distribute the call for participation on HCI email lists, social
networks (e.g., CHI Meta) and in the SIGCHI Discord server. Orga-
nizers will also share the call outside HCI, including digital and pub-
lic health communities, through social media and our professional
networks. Our website (https://complexhealthchi.wordpress.com)
contains contact information, information about the workshop, and
details about how to participate.

4 WORKSHOP STRUCTURE
4.1 Synchronous, hybrid format with
asynchronous participation

We will support in-person participation, remote participation via
Zoom, and asynchronous participation. We will poll participants
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to understand attendance needs and adjust our approach to be in-
clusive and supportive. We plan to host a synchronous discussion
among in-person and remote participants, and we invite asynchro-
nous participation via Slack. Dedicated facilitators will support
asynchronous and remote participants. This will include curated
material for optimal user experience. In terms of technical capacities,
we will seek live transcription support; use Zoom on organizers’
laptops to enable remote participation; and support asynchronous
engagement before, during, and after the workshop via collabora-
tion software such as Slack, Miro, and Google Docs and Sheets. In
particular, (1) before the workshop, we will post position papers
and encourage participants to introduce themselves via brief pro-
file; we will invite asynchronous, text-based discussion in Slack;
and we will post all materials describing the design sprints and
other workshop activities in advance; (2) during the workshop,
organizers will post text-based notes from each design sprint and
invite asynchronous, text-based discussion on Slack; and (3) after
the workshop, organizers will post additional text summarizing the
outcomes of the design sprints and reflective conversations and
invite asynchronous, text-based discussion via Slack.

4.2 Workshop Goals

Our goal in this workshop is to explore questions such as the ones
listed below.

Definitions: How are complex health needs defined, and under
what circumstances does the definition shift? How do different
cultures, value systems, and social conditions influence the defi-
nition? Who plays a role in defining complex health care needs?
How do different approaches to financing health care influence the
nature of complex care ecosystems (e.g., nationalized health care,
value-based care, not-for-profit care)? How do these definitions
change across different health conditions?

Data: What is the role of data in complex care ecosystems?
How can we build technologies that leverage data across levels of
an ecosystem (e.g., individual, family, community, society)? What
becomes possible if data practices within complex care ecosystems
are better connected, integrated, and coordinated? Who should
own and/or finance data management systems for complex care?
What ethical risks around data collection, privacy, security, and
autonomy might arise in complex care ecosystems that are more
tightly integrated?

Theory: What theories, models, and perspectives help re-
searchers and designers grapple with complex care ecosystems?
For example, HCI scholars have used Bronfenbrenner’s [8] ecology
of human development, Ungar’s [40] social ecology of resilience,
a care infrastructures perspective [27, 41, 42], and assets- and
strengths-based perspectives [26, 43]. What aspects of these ecosys-
tems should we consider (e.g., stakeholders, layers, technologies,
data), and how can we account for tensions across them?

Design: How can we identify stakeholders in complex care, in-
cluding roles with emerging significance (e.g., community health
workers or healthcare policymakers)? How to design an ecosystem
with multiple technologies in mind? How to account for dependen-
cies and overlaps across different health needs and technologies?
How to support people in navigating different technology options
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Figure 1: Workshop flow

to meet their personalized needs? What aspects of complex care
ecosystems can most benefit from contributions from HCI scholars?

4.3 Workshop Design

We will engage participants through hands-on Design Thinking
activities. Organizers have experience in teaching Design Thinking
methods and running workshops with heterogeneous groups. See
(Figure: 1) for the flow of activities. We will complete three short
design sprints in groups of 5 to 8 people. One workshop organizer
will join each group to facilitate and take notes. Before the workshop
we will review submitted position papers and abstracts and identify
themes (e.g., common theory, methods, application domains).

We will begin by introducing participants to the organizers and
each other through a "speed dating" activity. Then we will com-
mence with the three design sprints. Below we discuss the activities
and goals for each sprint. Between sprints, participants will share
and reflect as a group.

In the first sprint (understand), participants will review themes
from position papers and share their own experiences with complex
care needs. They will use Miro or similar tools to collect themes
and document the discussion. An example product of this phase
could be a journey map showing how the patient, providers, and
healthcare system interact. Participants will identify central issues
that arose in their discussion.

The second sprint (diverge) will start with reflection on the ideas
generated in the first sprint to ensure common understanding of
the themes. Then participants will brainstorm conceptual designs,
tools, and ecosystems to address issues and challenges identified in
the first sprint. Participants will evaluate these ideas based on how
well they will meet the complex needs they identified.

In the third sprint (decide and prototype), they will expand and
refine ideas from the second sprint. They will throw out some
design ideas and combine others together to form an ecosystem.
During the share and tell session, the participants will discuss how
this ecosystem will address the complex care needs they identified.

We will conclude with reflection and discussion of key questions,
themes and recommendations for future work. The workshop or-
ganizers will facilitate each design sprint, lasting 40 minutes. After

the workshop, we will use thematic analysis to analyze the data
generated through workshop activities. Results will inform post-
workshop activities.

5 POST-WORKSHOP PLANS

We will invite participants to write an Interactions paper discussing
an agenda for HCI Research on complex health needs. The paper
will be based on the workshop, including the discussions among
participants in groups and themes that arise during the sprints. We
also will ask participants about their interest in additional activities,
such as a shared platform for continued discussion, new collabora-
tions, and grant proposals. We also have interest and buy-in from
the journal Interacting with Computers to compile a special issue
on this topic.

6 CALL FOR PARTICIPATION

The goal of this workshop is to explore how an ecosystems per-
spective can reveal opportunities to support the management of
complex health needs. During the workshop we will share our
experiences and perspectives on complex care through an ecosys-
tems lens, engage in a series of hands-on activities to imagine
better support for complex needs, and collectively generate an
agenda for future research in this area. We invite submissions of
short papers (2-4 pages, plus references) or abstracts (300 words).
Submissions are due February 24, 2022. Format submissions ac-
cording to the single column ACM template (https://www.acm.
org/publications/taps/word-template-workflow) and email them to
complexhealth.chi@gmail.com. Submissions should focus on com-
plex health needs, technology ecosystems, and related topics. We
recommend reviewing the questions in the Workshop Goals section
for guidance. Submissions may discuss ongoing research projects
or past research experiences, or may include literature reviews,
theoretical perspectives, or position statements. Submissions will
be juried by the organizers. Accepted submissions will be posted on
our website (https://complexhealthchi.wordpress.com). At least one
author of each accepted submission must attend the workshop, and
workshop participants must register for the workshop and at least
one day of the conference. We plan to support hybrid participation
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from remote and in-person attendees. If you have questions about
submission, please contact complexhealth.chi@gmail.com.

REFERENCES

[1] Ashwag Alasmari and Lina Zhou. 2021. Share to Seek: The Effects of Disease

[4

[10

(11

[12

[13

[14

[15

[16

=

]

Complexity on Health Information-Seeking Behavior. Journal of Medical Internet
Research 23, 3 (2021), e21642. https://doi.org/10.2196/21642

Amid Ayobi, Paul Marshall, Anna L. Cox, and Yunan Chen. 2017. Quantifying the
Body and Caring for the Mind: Self-Tracking in Multiple Sclerosis. In Proceedings
of the 2017 CHI Conference on Human Factors in Computing Systems (Denver Col-
orado USA, 2017-05-02). ACM, https://dl.acm.org/doi/10.1145/3025453.3025869,
6889-6901. https://doi.org/10.1145/3025453.3025869

Amid Ayobi, Tobias Sonne, Paul Marshall, and Anna L. Cox. 2018. Flexible and
Mindful Self-Tracking: Design Implications from Paper Bullet Journals. In Proceed-
ings of the 2018 CHI Conference on Human Factors in Computing Systems (Montreal
QC Canada, 2018-04-19). ACM, https://dl.acm.org/doi/10.1145/3173574.3173602,
1-14. https://doi.org/10.1145/3173574.3173602

Naveen Bagalkot, Nervo Verdezoto, Anushri Ghode, Shipra Purohit, Lakshmi
Murthy, Nicola Mackintosh, and Paula Griffiths. 2020. Beyond Health Lit-
eracy: Navigating Boundaries and Relationships During High-risk Pregnan-
cies: Challenges and Opportunities for Digital Health in North-West India.
In Proceedings of the 11th Nordic Conference on Human-Computer Interac-
tion: Shaping Experiences, Shaping Society (Tallinn Estonia, 2020-10-25). ACM,
https://dl.acm.org/doi/10.1145/3419249.3420126, 1-15. https://doi.org/10.1145/
3419249.3420126

Andrew B. L. Berry, Catherine Lim, Andrea L. Hartzler, Tad Hirsch, Ed-
ward H. Wagner, Evette Ludman, and James D. Ralston. 2017. How Val-
ues Shape Collaboration Between Patients with Multiple Chronic Conditions
and Spousal Caregivers. In Proceedings of the 2017 CHI Conference on Hu-
man Factors in Computing Systems (Denver Colorado USA, 2017-05-02). ACM,
https://dl.acm.org/doi/10.1145/3025453.3025923, 5257-5270. https://doi.org/10.
1145/3025453.3025923

Kirsten Bibbins-Domingo. 2019. Integrating Social Care Into the Delivery of
Health Care. JAMA 322, 18 (2019), 1763. https://doi.org/10.1001/jama.2019.15603
Thomas Bodenheimer and Rachel Berry-Millett. 2009. Care management of
patients with complex health care needs. Policy 1, 6 (2009).

Urie Bronfenbrenner. 2009. Ecology of Human Development: Experiments by
Nature and Design. Harvard University Press. OCLC: 956656424.

Eleanor R. Burgess, Kathryn E. Ringland, Jennifer Nicholas, Ashley A. Knapp,
Jordan Eschler, David C. Mohr, and Madhu C. Reddy. 2019. "I think people are
powerful": The Sociality of Individuals Managing Depression. Proceedings of
the ACM on Human-Computer Interaction 3 (2019), 1-29. Issue CSCW. https:
//doi.org/10.1145/3359143

Eleanor R. Burgess, Renwen Zhang, Sindhu Kiranmai Ernala, Jessica L. Feuston,
Munmun De Choudhury, Mary Czerwinski, Adrian Aguilera, Stephen M.
Schueller, and Madhu C. Reddy. 2021. Technology ecosystems: rethinking re-
sources for mental health. Interactions 28, 1 (2021), 66-71. https://doi.org/10.
1145/3434564

Clara Caldeira, Xinning Gui, Tera L Reynolds, Matthew Bietz, and Yunan Chen.
2021. Managing healthcare conflicts when living with multiple chronic conditions.
International Journal of Human-Computer Studies 145 (2021), 102494. https:
//doi.org/10.1016/j.ijhcs.2020.102494

Shaan Chopra, Rachael Zehrung, Tamil Arasu Shanmugam, and Eun Kyoung
Choe. 2021. Living with Uncertainty and Stigma: Self-Experimentation and
Support-Seeking around Polycystic Ovary Syndrome. In Proceedings of the 2021
CHI Conference on Human Factors in Computing Systems (Yokohama Japan, 2021-
05-06). ACM, https://dl.acm.org/doi/10.1145/3411764.3445706, 1-18. https://doi.
org/10.1145/3411764.3445706

Lauren G. Collins and Kristine Swartz. 2011. Caregiver care. American Family
Physician 83, 11 (2011), 1309-1317.

Committee on Integrating Social Needs Care into the Delivery of Health Care to
Improve the Nation’s Health, Board on Health Care Services, Health and Medicine
Division, and National Academies of Sciences, Engineering, and Medicine. 2019.
Integrating Social Care into the Delivery of Health Care: Moving Upstream to
Improve the Nation’s Health. National Academies Press. https://doi.org/10.17226/
25467 https://www.nap.edu/catalog/25467.

Mayara Costa Figueiredo and Yunan Chen. 2021. Health Data in Fertility
Care: An Ecological Perspective. In Proceedings of the 2021 CHI Conference
on Human Factors in Computing Systems (Yokohama Japan, 2021-05-06). ACM,
https://dl.acm.org/doi/10.1145/3411764.3445189, 1-17. https://doi.org/10.1145/
3411764.3445189

Michael A. DeVito, Ashley Marie Walker, and Jeremy Birnholtz. 2018. "Too Gay
for Facebook’: Presenting LGBTQ+ Identity Throughout the Personal Social
Media Ecosystem. Proceedings of the ACM on Human-Computer Interaction 2
(2018), 1-23. Issue CSCW. https://doi.org/10.1145/3274313

(17]

[18

=
)

[20

[21

~
5,

[23

[24]

~
2

[26

[27

[29

(30]

(31

[32

(33]

Ongwere, et al.

Jordan Eschler, Eleanor R. Burgess, Madhu Reddy, and David C. Mohr. 2020.
Emergent Self-Regulation Practices in Technology and Social Media Use of In-
dividuals Living with Depression. In Proceedings of the 2020 CHI Conference on
Human Factors in Computing Systems (Honolulu HI USA, 2020-04-21). ACM,
https://dl.acm.org/doi/10.1145/3313831.3376773, 1-13. https://doi.org/10.1145/
3313831.3376773

Hayley Evans, Udaya Lakshmi, Hue Watson, Azra Ismail, Andrew M. Sher-
rill, Neha Kumar, and Rosa L. Arriaga. 2020. Understanding the Care Ecolo-
gies of Veterans with PTSD. In Proceedings of the 2020 CHI Conference on
Human Factors in Computing Systems (Honolulu HI USA, 2020-04-21). ACM,
https://dl.acm.org/doi/10.1145/3313831.3376170, 1-15. https://doi.org/10.1145/
3313831.3376170

Terri R. Fried, Mary Tinetti, Joe Agostini, Lynne Iannone, and Virginia Towle.
2011. Health outcome prioritization to elicit preferences of older persons with
multiple health conditions. Patient Education and Counseling 83, 2 (2011), 278-282.
https://doi.org/10.1016/j.pec.2010.04.032

Annie-Pier Gobeil-Lavoie, Maud-Christine Chouinard, Alya Danish, and Cather-
ine Hudon. 2019. Characteristics of self-management among patients with
complex health needs: a thematic analysis review. BMJ Open 9, 5 (2019), e028344.
https://doi.org/10.1136/bmjopen-2018-028344

Connie Guan, Anya Bouzida, Ramzy M. Oncy-avila, Sanika Moharana, and Lau-
rel D. Riek. 2021. Taking an (Embodied) Cue From Community Health: Designing
Dementia Caregiver Support Technology to Advance Health Equity. In Proceed-
ings of the 2021 CHI Conference on Human Factors in Computing Systems (Yoko-
hama Japan, 2021-05-06). ACM, https://dl.acm.org/doi/10.1145/3411764.3445559,
1-16. https://doi.org/10.1145/3411764.3445559

Xinning Gui and Yunan Chen. 2019. Making Healthcare Infrastructure Work:
Unpacking the Infrastructuring Work of Individuals. In Proceedings of the 2019
CHI Conference on Human Factors in Computing Systems (Glasgow Scotland Uk,
2019-05-02). ACM, https://dl.acm.org/doi/10.1145/3290605.3300688, 1-14. https:
//doi.org/10.1145/3290605.3300688

Christopher Harrison, Joan Henderson, Graeme Miller, and Helena Britt. 2016.
The prevalence of complex multimorbidity in Australia. Australian and New
Zealand Journal of Public Health 40, 3 (2016), 239-244. https://doi.org/10.1111/
1753-6405.12509

M Humowiecki, T Kuruna, R Sax, M Hawthorne, A Hamblin, S Turner, K
Mate, C Sevin, and K Cullen. 2018. Blueprint for complex care: advancing
the field of care for individuals with complex health and social needs. Tech-
nical Report. National Center for Complex Health and Social Needs, Cen-
ter for Health Care Strategies, and Institute for Healthcare Improvement,
https://www.nationalcomplex.care/blueprint.

Hee Young Jeong and Rosa I. Arriaga. 2009. Using an ecological framework to
design mobile technologies for pediatric asthma management. In Proceedings
of the 11th International Conference on Human-Computer Interaction with Mo-
bile Devices and Services - MobileHCI *09 (Bonn, Germany, 2009). ACM Press,
http://portal.acm.org/citation.cfm?doid=1613858.1613880, 1. https://doi.org/10.
1145/1613858.1613880

Naveena Karusala, Isaac Holeman, and Richard Anderson. 2019. Engaging
Identity, Assets, and Constraints in Designing for Resilience. Proceedings of
the ACM on Human-Computer Interaction 3 (2019), 1-23. Issue CSCW. https:
//doi.org/10.1145/3359315

Henriette Langstrup. 2013. Chronic care infrastructures and the home: Chronic
care infrastructures and the home. Sociology of Health & Illness 35, 7 (2013),
1008-1022. https://doi.org/10.1111/1467-9566.12013

Joyce M. Lee, Emily Hirschfeld, and James Wedding. 2016. A Patient-Designed
Do-It-Yourself Mobile Technology System for Diabetes: Promise and Challenges
for a New Era in Medicine. JAMA 315, 14 (2016), 1447. https://doi.org/10.1001/
jama.2016.1903

Nicola Mackintosh, Qian (Sarah) Gong, Michelle Hadjiconstantinou, and Nervo
Verdezoto. 2021. Digital mediation of candidacy in maternity care: Managing
boundaries between physiology and pathology. Social Science & Medicine 285
(2021), 114299. https://doi.org/10.1016/j.socscimed.2021.114299

S MacMahon, P Calverley, N Chaturvedi, Z Chen, L Corner, M Davies, M Ezzati,
B Guthrie, K Hanson, V Jha, and others. 2018. Multimorbidity: a priority for
global health research. Technical Report. The Academy of Medical Sciences,
https://acmedsci.ac.uk/file-download/82222577. 127 pages.

Elizabeth L. Murnane, Tara G. Walker, Beck Tench, Stephen Voida, and Jaime
Snyder. 2018. Personal Informatics in Interpersonal Contexts: Towards the Design
of Technology that Supports the Social Ecologies of Long-Term Mental Health
Management. Proceedings of the ACM on Human-Computer Interaction 2 (2018),
1-27. Issue CSCW. https://doi.org/10.1145/3274396

Francisco Nunes, Nervo Verdezoto, Geraldine Fitzpatrick, Morten Kyng, Erik
Gronvall, and Cristiano Storni. 2015. Self-Care Technologies in HCI: Trends,
Tensions, and Opportunities. ACM Transactions on Computer-Human Interaction
22,6 (2015), 33. https://doi.org/10.1145/2803173

Tom Ongwere, Gabrielle Cantor, Sergio Ramirez Martin, Patrick C. Shih, James
Clawson, and Kay Connelly. 2018. Design hotspots for care of discordant chronic
comorbidities: patients’ perspectives. In Proceedings of the 10th Nordic Conference


https://doi.org/10.2196/21642
https://doi.org/10.1145/3025453.3025869
https://doi.org/10.1145/3173574.3173602
https://doi.org/10.1145/3419249.3420126
https://doi.org/10.1145/3419249.3420126
https://doi.org/10.1145/3025453.3025923
https://doi.org/10.1145/3025453.3025923
https://doi.org/10.1001/jama.2019.15603
https://doi.org/10.1145/3359143
https://doi.org/10.1145/3359143
https://doi.org/10.1145/3434564
https://doi.org/10.1145/3434564
https://doi.org/10.1016/j.ijhcs.2020.102494
https://doi.org/10.1016/j.ijhcs.2020.102494
https://doi.org/10.1145/3411764.3445706
https://doi.org/10.1145/3411764.3445706
https://doi.org/10.17226/25467
https://doi.org/10.17226/25467
https://doi.org/10.1145/3411764.3445189
https://doi.org/10.1145/3411764.3445189
https://doi.org/10.1145/3274313
https://doi.org/10.1145/3313831.3376773
https://doi.org/10.1145/3313831.3376773
https://doi.org/10.1145/3313831.3376170
https://doi.org/10.1145/3313831.3376170
https://doi.org/10.1016/j.pec.2010.04.032
https://doi.org/10.1136/bmjopen-2018-028344
https://doi.org/10.1145/3411764.3445559
https://doi.org/10.1145/3290605.3300688
https://doi.org/10.1145/3290605.3300688
https://doi.org/10.1111/1753-6405.12509
https://doi.org/10.1111/1753-6405.12509
https://doi.org/10.1145/1613858.1613880
https://doi.org/10.1145/1613858.1613880
https://doi.org/10.1145/3359315
https://doi.org/10.1145/3359315
https://doi.org/10.1111/1467-9566.12013
https://doi.org/10.1001/jama.2016.1903
https://doi.org/10.1001/jama.2016.1903
https://doi.org/10.1016/j.socscimed.2021.114299
https://doi.org/10.1145/3274396
https://doi.org/10.1145/2803173
https://acmedsci.ac.uk/file-download/82222577
http://portal.acm.org/citation.cfm?doid=1613858.1613880
https://www.nationalcomplex.care/blueprint
https://dl.acm.org/doi/10.1145/3290605.3300688
https://dl.acm.org/doi/10.1145/3411764.3445559
https://dl.acm.org/doi/10.1145/3313831.3376170
https://dl.acm.org/doi/10.1145/3313831.3376773
https://dl.acm.org/doi/10.1145/3411764.3445189
https://www.nap.edu/catalog/25467
https://dl.acm.org/doi/10.1145/3411764.3445706
https://dl.acm.org/doi/10.1145/3025453.3025923
https://dl.acm.org/doi/10.1145/3419249.3420126
https://dl.acm.org/doi/10.1145/3173574.3173602
https://dl.acm.org/doi/10.1145/3025453.3025869
mailto:complexhealth.chi@gmail.com

Designing Ecosystems for Complex Health Needs

[34

[35

[36

[37]

[38]

on Human-Computer Interaction - NordiCHI ’18 (Oslo, Norway, 2018). ACM Press,
http://dl.acm.org/citation.cfm?doid=3240167.3240221, 571-583. https://doi.org/
10.1145/3240167.3240221

Sachin R Pendse, Amit Sharma, Aditya Vashistha, Munmun De Choudhury,
and Neha Kumar. 2021. “Can I Not Be Suicidal on a Sunday?”: Understanding
Technology-Mediated Pathways to Mental Health Support. In Proceedings of
the 2021 CHI Conference on Human Factors in Computing Systems (Yokohama
Japan, 2021-05-06). ACM, https://dl.acm.org/doi/10.1145/3411764.3445410, 1-16.
https://doi.org/10.1145/3411764.3445410

Mieke Rijken, Verena Struckmann, Iris van der Heide, Anneli Hujala, Francesco
Barbabella, Ewout van Ginneken, Frangois Schellevis, ICARE4EU Consor-
tium, and others. 2017. How to improve care for people with multimor-
bidity in Europe? World Health Organization, Regional Office for Europe.
https://pubmed.ncbi.nlm.nih.gov/29144712/.

Mark Schurgin, Mark Schlager, Laura Vardoulakis, Laura R. Pina, and
Lauren Wilcox. 2021.  Isolation in Coordination: Challenges of Care-
givers in the USA. In Proceedings of the 2021 CHI Conference on Hu-
man Factors in Computing Systems (Yokohama Japan, 2021-05-06). ACM,
https://dl.acm.org/doi/10.1145/3411764.3445413, 1-14. https://doi.org/10.1145/
3411764.3445413

Jina Suh, Spencer Williams, Jesse R. Fann, James Fogarty, Amy M. Bauer, and Gary
Hsieh. 2020. Parallel Journeys of Patients with Cancer and Depression: Challenges
and Opportunities for Technology-Enabled Collaborative Care. Proceedings of
the ACM on Human-Computer Interaction 4 (2020), 1-36. Issue CSCW1. https:
//doi.org/10.1145/3392843

Franziska Tachtler, Reem Talhouk, Toni Michel, Petr Slovak, and Geraldine Fitz-
patrick. 2021. Unaccompanied Migrant Youth and Mental Health Technologies:
A Social-Ecological Approach to Understanding and Designing. In Proceedings
of the 2021 CHI Conference on Human Factors in Computing Systems (Yokohama
Japan, 2021-05-06). ACM, https://dl.acm.org/doi/10.1145/3411764.3445470, 1-19.
https://doi.org/10.1145/3411764.3445470

[39

[40

(41

[42

[43

]

]

CHI 2022, April 30-May 6, 2022, New Orleans, LA

Leah Tuzzio, Andrew L. Berry, Kathy Gleason, Jennifer Barrow, Elizabeth A.
Bayliss, Marlaine Figueroa Gray, Thomas Delate, Zoe Bermet, Connie S. Uratsu,
Richard W. Grant, and James D. Ralston. 2021. Aligning care with the personal
values of patients with complex care needs. Health Services Research 56, S1 (Aug.
2021), 1475-6773.13862. https://doi.org/10.1111/1475-6773.13862

Michael Ungar. 2012. The Social Ecology of Resilience : A Handbook of Theory and
Practice (1st ed. 2012. ed.). Springer New York. Publication Title: The Social
Ecology of Resilience : A Handbook of Theory and Practice.

Nervo Verdezoto, Naveen Bagalkot, Syeda Zainab Akbar, Swati Sharma, Nicola
Mackintosh, Deirdre Harrington, and Paula Griffiths. 2021. The Invisible Work
of Maintenance in Community Health: Challenges and Opportunities for Digital
Health to Support Frontline Health Workers in Karnataka, South India. Proceed-
ings of the ACM on Human-Computer Interaction 5 (2021), 1-31. Issue CSCW1.
https://doi.org/10.1145/3449165

Kate Weiner and Catherine Will. 2018. Thinking with care infrastructures: people,
devices and the home in home blood pressure monitoring. Sociology of Health &
Iliness 40, 2 (2018), 270-282. https://doi.org/10.1111/1467-9566.12590

Marisol Wong-Villacres, Aakash Gautam, Wendy Roldan, Lucy Pei, Jessa Dick-
inson, Azra Ismail, Betsy DiSalvo, Neha Kumar, Tammy Clegg, Sheena Erete,
Emily Roden, Nithya Sambasivan, and Jason Yip. 2020. From Needs to
Strengths: Operationalizing an Assets-Based Design of Technology. In Con-
ference Companion Publication of the 2020 on Computer Supported Cooper-
ative Work and Social Computing (Virtual Event USA, 2020-10-17). ACM,
https://dl.acm.org/doi/10.1145/3406865.3418594, 527-535.  https://doi.org/10.
1145/3406865.3418594

Xuan Zhao, Cliff Lampe, and Nicole B. Ellison. 2016. The Social Media Ecol-
ogy: User Perceptions, Strategies and Challenges. In Proceedings of the 2016
CHI Conference on Human Factors in Computing Systems (San Jose California
USA, 2016-05-07). ACM, https://dl.acm.org/doi/10.1145/2858036.2858333, 89-100.
https://doi.org/10.1145/2858036.2858333


https://doi.org/10.1145/3240167.3240221
https://doi.org/10.1145/3240167.3240221
https://doi.org/10.1145/3411764.3445410
https://doi.org/10.1145/3411764.3445413
https://doi.org/10.1145/3411764.3445413
https://doi.org/10.1145/3392843
https://doi.org/10.1145/3392843
https://doi.org/10.1145/3411764.3445470
https://doi.org/10.1111/1475-6773.13862
https://doi.org/10.1145/3449165
https://doi.org/10.1111/1467-9566.12590
https://doi.org/10.1145/3406865.3418594
https://doi.org/10.1145/3406865.3418594
https://doi.org/10.1145/2858036.2858333
https://dl.acm.org/doi/10.1145/2858036.2858333
https://dl.acm.org/doi/10.1145/3406865.3418594
https://dl.acm.org/doi/10.1145/3411764.3445470
https://dl.acm.org/doi/10.1145/3411764.3445413
https://pubmed.ncbi.nlm.nih.gov/29144712
https://dl.acm.org/doi/10.1145/3411764.3445410
http://dl.acm.org/citation.cfm?doid=3240167.3240221

	Abstract
	1 Background
	1.1 Burgeoning Interest in Complex Care
	1.2 Joining Fragmented Complex Care Research in HCI With an Ecosystem Approach

	2 Organizers
	3 Pre-Workshop plans
	3.1 Key Dates
	3.2 Inviting Participants

	4 Workshop Structure
	4.1 Synchronous, hybrid format with asynchronous participation
	4.2 Workshop Goals
	4.3 Workshop Design

	5 Post-Workshop Plans
	6 Call for Participation
	References



