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ABSTRACT

Personal informatics data are prevalent in clinical care
today. My research builds an understanding patient and
provider needs and challenges to advance the design of
personal informatics systems and theoretical understandings
of patient-provider collaboration. Through studies of
patients with Irritable Bowel Syndrome and people who
want to eat healthier, I study people’s current tracking
experiences and their collaborative review practices with
providers. Based on these findings, I propose design and
theoretical considerations regarding interactions among
providers, patients, and patient-tracked data. I design and
evaluate systems in situ to understand potential use of light-
weight data collection and integration to support
collaboration around personal informatics data.
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INTRODUCTION

The prevalence of self-tracking applications and wearable
sensing devices create an opportunity for individuals to
collect continuous, objective, and precise everyday health
and lifestyle data to complement standard clinical
measurements. However, many self-trackers who shared
their data with health providers reported frustration with
their providers not engaging with this data [2,8].
Understanding current experience, challenges, and design
opportunities can help HCI, CSCW, and UbiComp
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communities better support patient-provider collaboration
using personal informatics data.

My research focuses on two populations who use personal
informatics data to support everyday decisions: Irritable
Bowel Syndrome (IBS) patients and people with healthy
eating goals. IBS providers and patients commonly use
journals to identify and manage personal triggers, while
people with healthy eating goals frequently use diaries to
monitor lifestyle changes and their influence on health
indicators, such as weight. My research makes four
contributions:

1. Understand patient and provider goals, experiences, and
challenges of using personal informatics data for clinical
care.

Develop design principles and theoretical considerations

to support patient-provider collaboration of using

personal informatics data.

. Understand potential use and nonuse of lightweight data
collection and integration for collaborative use of
personal informatics data.

. Develop design considerations to collect and integrate
minimal contextual information to support collaborative
review of personal informatics data.

1. PATIENT AND PROVIDER GOALS

To examine current use of personal informatics data in the
clinic, we conducted a series of studies with providers and
patients with IBS and weight management concerns.
Through interviews with 21 providers [3], surveys with 211
patients, and interviews with 18 patients [4], we found that
both providers and patients want to use personal informatics
data to support diagnosis and to provide personalized
treatment. Reviewing this data together in the clinic can
build rapport by surfacing a more complete view of patient
life, values, and priorities and by increasing patient
motivation and accountability.

Current systems and workflows often do not support the
communication and implementation of these goals.
Providers do not have enough time to review patient-
tracked data in detail. They were also unsure who in the
medical team could best incorporate the data review process
in their workflow. Current systems also do not provide the
flexibility for providers and patients to focus on data most
relevant for their needs and goals.
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2. COLLABORATION USING PERSONAL INFORMATICS
DATA

Despite the challenges of integrating personal informatics
data into clinic visit, many providers and patients currently
use this data collaboratively. Using the stage-based model
of personal informatics [10] to analyze our data, we found
that providers and patients collaborate during every stage of
tracking (Textbox 1). This personal informatics data was
used as or transformed into various boundary negotiating
artifacts [9] to support patient-provider collaboration.
Transforming or moving this data through healthcare
contexts, creates patient privacy tensions that are often not
adequately addressed (Textbox 2) [4]. Providers and
patients need better support to communicate and implement
their collaborative review goals, to track and review data
relevant to these goals, and to address related privacy
concerns.

3. DESIGN AND EVALUATION OF SYSTEMS

Among all the lifestyle data, food is one of the most
difficult type of data to track and analyze. Collecting food
intake using traditional food journals (Figure 1, left and
middle) requires knowledge of nutrient content and portion.
Hence it often negatively nudges people to eat foods that
are easy to track, such as packaged food [6].

Nevertheless, providers commonly recommend food
journals to identify and manage individualized IBS triggers
[7] and to understand eating behavior to achieve healthy
eating goals [12]. However, in a study with eight IBS
providers reviewing 17 food and symptom journals [13], we
found all providers offered different clinical
recommendations to the same patient. Individual providers
also offered the same recommendations for multiple
patients, regardless of what their diaries showed. These
findings suggest that providers need better tools and
methods for detailed review.

One approach for reducing burdens of patient data
collection and provider review might be to use photo-based
food journals. Photo-based food journaling can be less
burdensome in terms of time and social appropriateness,
and it still supports assessment of progress and failures
[2,5]. Reviewing photos can help people remember the
context around eating [2,5], which might in turn support
patient-provider communication over everyday decisions
and personal values that influence eating choices.

Photo-based food journaling, however, captures less detail
than paper-based diaries. I am currently conducting a
deployment study to examine the tradeoffs between these
two different types of food data analysis — photo-based
(Figure 1, right) and nutrient-based visualizations [11] —
and their use in collaborative review. Based on the design
guidelines we learnt from prior survey and interview
studies, I designed a photo-based food diary app and
visualized summaries to support IBS patients and people
with healthy eating goals sharing and reviewing their data
with health providers. Our goal is to understand how and
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TEXTBOX 1: Patients and providers collaborate during
all stages of tracking [4]

Preparation: Patients make tracking decisions based on
collaborative review goals. However, patients might not
know what tools to use or what to track to better support
these goals.

Collection: Provider review increases patient motivation
and accountability. However, patients do not know what
to expect from providers.

Integration: Patients want to curate data before sharing
with providers. Current systems often do not support
individualized, specific curation.

Reflection: Providers and patients attempt to review
data together, but typically have less than five minutes
per visit to do so.

Action: Providers make clinical recommendations and

instructions, but patients do not know how to
incorporate these into their tracking tools.
TEXTBOX 2: Personal informatics data are

transformed into Boundary Negotiating Artifacts [4]

Self-explanation artifacts: Personal informatics data
were first collected for personal use, without knowledge
about who will review the data.

Inclusion artifacts: Patients and providers discuss
whether and how to include these data into medical
decisions. However, current tools often do not allow
patients to easily choose what to share, and patients
often rely on providers to make these decisions.

Compilation artifacts: Personal informatics data are
input into the medical record. However, patients have no
control over who can see these data beyond the current
clinic encounter.

Structuring artifacts: Providers deliver handouts or
instructions for patients to follow at home

when photo-based diaries help support people self-manage
their symptoms, lifestyle, and health goals as well as
communicate this information with health experts. We
deploy the photo-based food diary app to IBS patients and
people with health eating goals to understand how the low-
burden data collection can support specific health goals and
self-management. We then invite patients and providers
back to review patient-tracked data separately and together
to understand how and when these visualized food and
symptom/lifestyle summaries can support individual and
collaborative review. By comparing the use of photo-based
visualizations with nutrient-based visualizations [11], we
hope to understand when and how each visualization
supports people working to manage IBS (particularly for
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Figure 1. Traditional food diaries and photo-based diary we are deploying. Left: a paper-based diary. Middle: a mobile app

diary. Right: Photo-based visualization summary we are deploying.

trigger identification) and to make healthier eating choices.
Through these studies, we also seek to learn what
information — the manually journaled or automatically
sensed — can best complement photos.

4. COLLECTING AND INTEGRATING RELEVANT
CONTEXT TO SUPPORT COLLABORATIVE REVIEW
Understanding cause and effect relationships and
opportunities to tune behavior can also require integration
of some contextual information such as location, social
events, or weather. Although mobile phones and sensing
devices are available to automatically collect potential
relevant contextual information, too much information and
complex data integration remain barriers for providers and
patients [1].

In my prior work, we found that which contextual
information is important and relevant depends on both
specific health challenges as well as provider and patient
goals for sharing and reviewing personal informatics data
[3,4,13]. Traditionally, providers ask patients to verbally
summarize this information during clinic visits. However,
prior studies show that self-trackers often do not track the
right context [1]. To understand the value of contextual
information and the process of gathering it to help providers
and patients make sense of personal informatics data
individually and collaboratively, I plan to conduct further
interviews and observations with providers who have
experience reviewing personal informatics data. I plan to
use design probes to understand how systems can support
providers and patients to collect and integrate relevant
contextual information into their collaborative review
process. Based on the findings from the photo-based
diaries, I also plan to iterate designs and conduct small
scale deployment to understand how these designs can
support personal informatics data collection, integration,
and review in the context of patient-provider collaboration.

5. CONTRIBUTION TO UBIQUITOUS COMPUTING

My dissertation work contributes to the UbiComp
community by bridging the gap between technology
initiatives — self-monitoring devices, apps and data
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integration frameworks — and health improvement that
relies on understanding patient-provider practices,
workflows, and interactions. My research contributes novel
system designs and workflows, improves theoretical models
of patient-provider communication, and builds our
understanding of how people with different expertise
collaborate.

I have completed a series of studies understanding current
use of personal informatics data in medical care and designs
to support this use and published in JMIR [3], CSCW 2016
[4], and CSCW 2017 [11]. I have also studied how people
appropriate Instagram for food journaling and published in
CHI 2017 [2]. These papers offer an in-depth understanding
about current practice and experience of using personal
informatics data in healthcare as well as design and
theoretical considerations. Based on this understanding, I
am currently deploying a mobile app and its companion
web app to support providers and patients with IBS in
collecting and reviewing patient-tracked data in the
University of Washington health system. I am also
extending the system design to people with healthy eating
goals and plan to deploy the second system in summer
2017. I plan to follow these up with research on integration
of additional contextual information in collaborative
review. I expect the results of these studies will contribute
both novel system design to support integrating and
reflecting personal informatics data individually and
collaboratively as well as an understanding of experience
and use in situ.

6. UBICOMP 2017 DOCTORAL COLLOQUIUM

I will complete my dissertation proposal in summer 2017
and complete my PhD in spring 2018. The timing of the
UbiComp 2017 doctoral colloquium will give me the
opportunity to receive feedback on preliminary results,
analysis, and career trajectory from mentors and a strong
cohort of peers. I have published primarily in medical
journals, CSCW, and CHI, yet I see ubiquitous sensing and
computing as essential components in identifying and
addressing many chronic health conditions, and I expect
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that UbiComp will be an important community for me in
the future. I hope that participating in the UbiComp
doctoral consortium can help orient me and my research to
the UbiComp community.
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