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ABSTRACT

1

We discuss the importance of designing self-tracking technologies for serious mental illness (SMI) that allow individuals with SMI to collect, share, and sense-make over data with
a dynamic set of support system members. Our collaborative
work with individuals diagnosed with bipolar disorder has
suggested the following design and technical challenges for
supporting social practices around personal data in longterm mental health management: allowing for fine-grained
control over data disclosure by individuals with SMI, supporting dynamism in relationships and roles over long-term
use of a system, and allowing individuals flexibility in the
variables that they self-track. We discuss these challenges
and how they relate to the goals of predictive modelling and
intervention in mental health personal informatics systems.

Personal informatics (PI) systems have largely been designed
to help individuals collect and explore data about themselves
[14]. However, an individual’s health data is often engaged
with by groups of stakeholders or even aggregated at the community level, resulting in social PI practices [20, 21]. These
practices are particularly relevant in the domain of serious
mental illness (SMI), where the notion of “relational recovery” acknowledges the role that family, friends, antagonists,
and even organizations and cultures play in coping and longterm management of SMI [22]. Our collaborative research
with individuals diagnosed with bipolar disorder (BD) who
self-track as a way of managing their condition has established that existing PI interfaces, data representations, and
digital infrastructures fail to support the collective data capture and sense-making practices that many individuals with
BD and members of their support networks are developing
on their own [16, 17, 21, 24].
In light of this work, we propose the following challenges
for discussion at this year’s workshop:

CCS CONCEPTS
• Human-centered computing → Ubiquitous and mobile computing.
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• How can we design interfaces and infrastructures that
support fine-grained management of data disclosure
between individuals with SMI and members of their
support system?
• How can we design interfaces and infrastructures to
support dynamism in relationships and roles expected
with long-term use of a social PI system?
• How can we allow individuals flexibility in the variables
that they self-track to more accurately represent their
lived experience of serious mental illness?
• How can we support the above goals while still maintaining necessary sophistication of data collection such
that the data is relevant for predictive modelling?
2 RELATED WORK
Personal informatics and bipolar disorder
Recent research on behavior-based interventions has shown
that tracking and stabilizing everyday activities such as
light exposure, sleep-wake routines, and social rhythms can
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result in pronounced functional improvements and minimized symptom severity for people with BD [7, 18]. Clinical guidelines therefore encourage incorporating daily selfmonitoring into condition management [10]. Furthermore,
self-tracking can provide a sense of agency for people whose
disorder makes them feel out of control [19] and can help
individuals establish and maintain a sense of identity as their
condition evolves [9].
Conceptual models of healthcare ecologies
In contrast to a “single-loop” approach to personal health
informatics that focuses on self-tracking, self-reflection, and
self-improvement, chiefly from the perspective of the individual, recent work has advocated for a “double-loop” model
involving both the patient and the clinician in tandem [1].
Still necessary, however, is accommodating the broader
network of relations potentially involved in an individual’s
health management in various implicit and explicit capacities.
Partners, relatives, and professional caregivers are commonly
identified as stakeholders [6] who could benefit from shared
health information spaces. However, research specifically
focusing on the context of SMI care has identified additional
stakeholder groups including organizational entities such as
patient associations and home care services [2]. Appropriate
disclosure and communication about experiences with SMI
amongst these stakeholders can help build stronger social
support networks for individuals managing SMI [8].
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the individual manages their conditions: workplaces, schools,
community organizations, and health insurers. Finally, the
macrolayer refers to an individual’s larger social context—
the ideologies, cultures, and societal attitudes around mental
illness, as well as economic trends and government policies
that influence healthcare availability and affordability.
Temporal patterns and traditions, as well as socio-historical
events, cut across these social layers. In particular, transitional experiences such as changing doctors, switching medications, death or traumatic loss, divorce, losing or gaining
friends, and moving locations or jobs were often mentioned
by participants as impacting or being impacted by their BD
through the course of long term illness management.
We saw that personal data could act as a relational entity,
bridging relationships between the individual at the center
and people and institutions at varying levels of the social
ecology. We also saw that these relationships differed in
terms of valence (degree to which they were positive or negative), intensity (degree to which they were weak or strong),
directionality (who was influencing whom, or whether the relationship was uni-, bi-, or multi-directional), and dynamism
(degree to which relationships were stable or unstable).

Ecological systems theory model for SMI
To construct design requirements for a social PI system in
the domain of SMI, we have previously explored the connections and bonds between individuals with SMI and the social
relations that surround them [21]. We completed a series of
one-on-one interviews with individuals with SMI (N = 14)
as well as focus groups involving both individuals with SMI
and individuals that they identified as being close to them
and providing assistance in some way around management
of their illness (N = 8).
We structured our analysis of the resulting data using an
adaptation of Bronfenbrenner’s Ecological Systems Theory
(EST), which captures the breadth of influences on an individual’s life across various degrees of proximity [5]. Our
adaptation of the model also more explicitly considered how
technology mediates layers of the social ecology.
At the center of our model (Figure 1) is the individual managing SMI, annotated with their identifying attributes. The
microlayer involves individuals with close relationships to
the central individual who are directly involved in monitoring and facilitating their healthcare. The microlayer typically
involves professional caregivers such as clinicians and nurses,
as well as an inner social circle of family and friends. The exolayer involves wider institutional entities that impact how

Figure 1: Our ecological model of the social and personal informatics entities that influence and are influenced by serious mental illness (SMI) [21]

Here, we discuss in more detail a number of design and
technical challenges arising from this work. These challenges
are motivated by an interest in building self-tracking applications that support long-term mental health management
and related social practices around personal data.
3

DATA DISCLOSURE

Our prior work revealed many instances of individuals with
BD intentionally sharing personal data with individuals in
their microlayer. This sharing was motivated by a desire to
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build mutual awareness and empathy around the experience
with BD and to improve loved ones’ ability to notice lapses
in effective condition management or crisis warning signs.
Respondents shared data with clinicians primarily in order
to aide in decision making related to their treatment.
However, many individuals were concerned about unintentional disclosure of personal data. In some cases, they did
not want to unnecessarily worry their loved ones or burden them with information about their condition. In more
extreme cases, they worried that details of their condition
might be exposed to unsympathetic employers or individuals from their past with whom they had negative or abusive
relationships. Possible negative consequences of leaking sensitive health data were the most common reasons noted by
individuals for avoiding self-tracking altogether.
Overall, we saw that individuals with BD have diverse
perspectives regarding disclosure and complex criteria when
determining which data will be shared, with whom, and how.
Supporting social PI practices in the SMI domain will likely
require more nuanced design and engineering solutions than
simply enabling multi-user account access in self-tracking
apps or enabling social media-based personal data sharing.
A possible way to mitigate some of the risks of unintentional disclosure is to allow data sharing within a sandboxed PI application rather than via integration with generalpurpose social media platforms. In our current work, we are
beginning to explore how to design interfaces and infrastructures to support intentional data disclosure and curation for
this context [12].
For example, a social PI system might allow users to choose
between an approach of “always on” streaming of personal
data and a model of manual data requests and pushes. The
first approach prioritizes continuous monitoring and reduces
the burden on the individual with SMI to remember to share
data. The second approach prioritizes control over data disclosure. A request-and-push approach would allow users to
view and adjust data before sending it, perhaps filling in missing pieces, obscuring sensitive data points, and configuring
the level of aggregation or fuzzing with which it was shared.
Allowing secondary users to request data might have the additional benefit of fostering dialogue around data. A hybrid
approach might maintain continuous data streaming, but
also allow individuals to configure the level of aggregation
or fuzzing applied to their data in others’ views.
Diversity in preferences around data disclosure also suggests that a system should support data sharing configurations based on multiple criteria, including the receiving
user’s identity, role, the data type being shared, and even the
content of individual data points. For example, an individual
might want the system to automatically send weekly summaries of their self-reported mood data to a specific member
of their inner circle. They may prefer a request-and-push
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model for sharing data with their clinician. Before each appointment, they could curate recent more finely-grained data
across a number of data types, including from mobile and
wearable sensors, before pushing this composite data record
to their clinician.
While these solutions mitigate some of the risks of unintentional disclosure, they also come with with their own
risks. We want to give users agency over their data, but we
also want to reduce the up-front burden on users to configure data disclosure with this level of detail if it is not needed
or desired. We also want to make sure that the system always accurately reports high-level summaries or predictive
metrics representing an individual’s state to secondary users.
There are also risks with these solutions specific to BD mood
fluctuations: What if a user wants to use a request-and-push
model for sharing data but is unable to respond to requests during a depressive episode? What if they obscure or misrepresent
their data during a manic episode? These concerns suggest
that such a system may also need mechanisms for overriding or preventing certain actions based on a user’s detected
state; perhaps these too can be pre-configured by users in
collaboration with members of their support network.
4

DYNAMIC RELATIONSHIPS AND ROLES

Changes to an individual’s social support system—even those
that seem “permanent,” like family relations—are inevitable,
and will need to be handled by self-tracking systems for SMI
intended for long-term use. To support this sort of dynamism,
infrastructures must be set up such that users are not cast
into permanent “roles” within the system.
Social dynamism also impacts how historical data within
the system is shared. We must assume that new individuals,
such as new clinicians or friends, will be added to the system while it is already in use and afford for appropriately
sharing historical data or trends. We must also assume that
some social ties will be broken, and afford for appropriate
obscuring of historical data that has already been shared.
There may also be co-tracking scenarios in which the individual with BD is not the only one collecting data. In some
cases, a member of the individual’s inner circle might assume
the role of data collection proxy and take over logging duties,
particularly during manic or depressive episodes.
There are also opportunities for other individuals to simultaneously track data with the individual with BD. The unpredictable mood swings that characterize BD can be difficult to
recognize and self-assess by the person experiencing them,
resulting in warning signs going un-noted and unrecorded
[13]. Systems like MoodRhythm [15] and MONARCA [1]
have therefore explored passive data collection and symptom
detection as a way to relieve some of the burdens and limitations of purely manual tracking. Comparing self-assessment
with peer-assessment might be another way to allow for
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some triangulation within the system and improve the system’s ability to detect inaccurate reporting.
In these co-tracking scenarios, the traditional PI paradigm
is challenged, as the user submitting the data is not the same
user being tracked. As a result, data collection interfaces
and infrastructures should be extended to enable proxy or
co-tracking scenarios and include the ability to work with
data based on its provenance or reporting source.
5

FLEXIBLE VARIABLES

Prior research has identified that individuals managing SMI
are particularly vulnerable to feeling judged, flawed, and
isolated when confronted with normative PI measurement
scales that do not align with their own mental models that
they use to gauge and make sense of their condition [16].
For example, it might be challenging for someone with SMI
to understand how to self-assess mood on a numerical scale.
One possible solution is to allow individuals to add selftracking variables representing personalized aspects of their
life and condition. The ability to add custom variables of various data types has already been explored in general-purpose
self-tracking systems [11]. There may also be opportunities to allow individuals to customize how they self-assess
subjective states (e.g., mood) by creating their own scale or
allowing for a custom set of choices, free text notes, photo,
or drawing uploads in place of quantification.
In the context of long-term use, it is also reasonable to
assume that individuals may want to change the way they
track over time by adding new variables or ceasing to actively
track certain variables. They may also want to adjust with
what granularity they are actively tracking certain variables
or opting in or out of tracking these variables passively using
mobile or wearable sensors (e.g., [4]).
6

MOOD PREDICTION AND INTERVENTION

There has been much recent interest in building systems that
infer depressive or manic symptom severity from mobile sensor data [3, 23]. One concern with our proposed approach is
that allowing individuals with SMI to configure data disclosure, distributed tracking responsibilities, or customize how
they track variables may conflict with the goal of providing
algorithms with all of the variables that are most predictive
of clinical assessments of mania and depression.
This is another instance in which passive data collection
can be beneficial. Prior research has shown that some sensorbased metrics related to location and social activity show
promise in predicting depressive and manic states [23]. If
predictive models are effective without relying on self assessment data, this might reduce the requirements for selfassessment variables to be standardized on particular scales.
If an individual should choose to disable collection of passively sensed data, such as location, due to privacy concerns,
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there may be other signals available to an application built
on our adapted EST model that can be used as inputs in mood
prediction models. Meta-information related to the presence
or timing of gaps in data collection, initiation of co-tracking
data arrangements, adjustments in variables collected, or the
addition or removal of support system members or clinicians
all indicate shifts that may be relevant to illness trajectory.
Trace data of app usage, particularly around social communication and data sharing, might be integrated into proxies of
social activity already used in many mood prediction models.
This type of application also creates new opportunities
for when and how interventions are delivered by the system
during times of crisis. Many of our interviewees described
accountability and intervention systems that they have already set up with loved ones, such as protocols in which their
family members bring them to the hospital if they observe
certain behaviors. If the system suspects that an individual
is in crisis, perhaps it could enact such a preset plan—for
example, automatically alerting specific members of the individual’s support system.
7

AIMS FOR THE WORKSHOP

The long-term aim for our research is to enable effective collective sense-making over personal data to support long-term
mental health management. This involves presenting data visualizations to various stakeholders that are sensitive to each
of their perspectives and needs, the disclosure preferences of
the central individual with SMI, and the appropriateness of
various visual metaphors for conveying experience with SMI
[24]. Accomplishing this goal will require building a flexible
data infrastructure that inherently accounts for long-term
dynamism in stakeholders, roles, variables, and passive or active tracking approaches, as well as appropriate interfaces to
allow individuals to configure and adjust these preferences.
Our primary aim for this workshop is to discuss and unpack
the above challenges in building such infrastructures and
interfaces with other researchers working in the space of
mental health sensing and intervention.
8
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