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Abstract

This thesis presents a series of studies aiming to investigate and support sensemaking of Parkinson’s
Disease (PD) self-tracking in the context of self-management. PD is a complex neurodegenerative
disease with more than 10 million people with Parkinson’s (PwP) worldwide. PD is multidimensional
in its presentation, including physical, cognitive, and emotional symptoms, and it usually exists with
other comorbidities. Health technologies designed for this group have primarily focused on
improving the clinical assessments of the disease. Whilst PwP engage in self-tracking as part of their
health self-management, less attention has been given to how PwP use technology to track and
manage their disease in their everyday experience and how technologies could support disease
sensemaking. The overarching goal of this thesis has been to stimulate how one might approach
design for sensemaking in PD self-tracking while accounting for the lived efforts of self-
management.

| conducted three studies combining qualitative and design methods to achieve this goal. The
findings of these studies, comprising this thesis, make three new contributions to the field of CSCW
and HCL. Firstly, by taking a lived perspective on PD self-tracking, the thesis offers theoretical insights
into how PD self-tracking happens in everyday life, informing how HCI and Digital Health research
can approach PD self-tracking. Secondly, this thesis takes a holistic approach to PD self-
management, offering theoretical insights to the HCl and CSCW on how PwP make sense of their
data individually and through peer-to-peer social interactions and the interplay between these two
processes. Thirdly, this thesis offers a sensemaking-driven design exploration leveraging empirically
informed design principles, and a proposed design concept illustrating these principles. These can
motivate and inspire researchers and designers working in HCl and CSCW to design alternative self-
tracking tools that transcend the traditional design approaches in PD self-tracking.

Overall, this thesis provides a qualitative account and design perspective that demonstrates the
value of designing for the lived efforts of self-management. These findings are particularly relevant
to researchers and designers aiming to design PD self-tracking technologies supporting PwP in

making sense their PD in the context of everyday life.
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Chapter 1: Introduction

This chapter provides the framing of this PhD thesis, including my motivation to engage with the
chosen research area. Specifically, this chapter explains why Parkinson’s disease (PD) is the focus of
this thesis. Then, it presents the research questions the thesis answers and outlines its structure,

including a summary of every chapter that follows.

1.1 Motivation

One-third of people worldwide live with a chronic disease (Hajat & Stein, 2018). To address the
challenges resulting from the increasing numbers of people with chronic diseases, public health
systems are revisiting the traditional doctor-driven healthcare model and embracing a patient-
centric approach (World Health Organisation, 2015). A central tenet of this approach is for patients
to be informed and thus empowered to practice self-management, which refers to “the systematic
process of learning and practising skills, which enable individuals to manage their health condition

on a day-to-day basis” (Self-management UK, 2020).

In response to this changing healthcare landscape, technology is seen as a core enabler that can help
address the challenges and decisions involved in self-management, such as following a demanding
treatment plan, changing long-standing routines and habits, or managing physical symptoms
(Swendeman et al., 2015). Personal Informatics (Pl), a “class of systems that help people collect
personal information to improve self-knowledge” (Li et al., 2010), have been identified as key
technologies to deliver this change. In line with this goal, research has been oriented towards
studying and supporting the use of self-tracking technologies in a chronic disease context either by
investigating how people use widely available consumer health technologies in relation to their
disease self-management (e.g., Matthews et al., 2017; Swendeman et al., 2015), or by designing and
evaluating new self-tracking tools (e.g., Brown et al., 2017; Karkar et al., 2017). In this context,
researchers have investigated a wide range of Pl applications and sensing domains, including
symptom tracking (MacKrill et al., 2020), tracking physiological measurements such as sleep

(Weatherall et al., 2018), and lifestyle activities (Miller et al., 2016).

Despite the advancements in healthcare mentioned above, there are quite a few studies that have
shown that people only engage with health technologies briefly (Rapp & Cena, 2016) in the context
of chronic disease (Ancker et al., 2015). This leads to high abandonment rates of tracking

technologies (Clawson et al., 2015). Choosing a Human-Computer Interaction (HCI) lens which does

not promote technological solutionism and the introduction of technology at all costs (Cunningham

10



et al., 2023) can help us understand and address the complex nuances of this issue. More
specifically, the strength of such an HCl lens is in understanding everyday self-care practices and in
trying to improve people’s quality of life potentially through the use of technology (Nunes et al.,
2015). Storni (2014), a scholar working on the space of self-tracking in chronic disease, highlighted
the need to understand chronic disease not only as a biomedical condition but also as a complex

lifestyle issue with many parameters.

To this end, in this thesis, | adopt a broader definition for the concept of self-tracking that focuses on
the practice rather than the use of Pl technology. Additionally, my self-tracking definition
encapsulates quantitatively (e.g., vital signs?) and qualitatively (e.g., sleep quality) measured data.
Specifically, | define self-tracking as any practice embedded in everyday experience that supports an
individual “to collect personally relevant information for the purpose of self-reflection and gaining
self-knowledge” (Li et al., 2010). This information could be self-reported lifestyle and quality of life
data (e.g., diet, exercise) in a structured or unstructured form (e.g., “machine-readable or not,

numeric, text, image, waveform, etc.”) (Shapiro et al., 2012).

Furthermore, while self-tracking and self-management have predominantly been framed as activities
employed by the individual, Murnane et al. (2018: 1) have argued that “health management even
when self-driven, is inherently social and depends on a person’s direct relationships and broader
socio-cultural contexts”. Notably, the social dimensions of self-management are evident within
Online Health Communities (OHCs) (e.g., Liang et al., 2021). OHCs are digital spaces? where people
diagnosed with a specific disease or people experiencing similar medical concerns gather to discuss a
particular health issue and/or connect with peers for support and advice (Neal et al., 2007). Given
the importance of OHC in self-management, my thesis explores self-tracking within the context of
OHC. Previous HCl research has investigated how this social support through online interactions
helps people with chronic conditions cope with their day-to-day self-management and get practical
tips. For example, Young and Miller (2019) found that women with vulvodynia, a chronic
gynaecological condition in women, learn how to navigate the lived experience of their condition by
getting advice on how to handle certain practical issues that come with the disease self-

management (e.g., what type of clothes alleviate the pain).

Given this background, my research explores the nuances of self-tracking that People with

Parkinson’s (PwP) employ in everyday life. It is possible that some elements which people with

1 vital signs include body temperature, pulse rate, respiration rate, blood pressure.

2 OHCs can include standalone sites such as PatientsLikeMe or sub-forums within a larger online community,
such as Facebook.

11



chronic diseases are interested in tracking may not seem relevant to their clinical profile — which has
been the main focus of the PD technology research — but may be important to their self-
management in the context of everyday life. Also, given the importance of OHCs and the role of
peer-to-peer communication in disease self-management, my thesis aims to understand how self-

tracking fits within this social context of OHCs.

1.2 Parkinson’s Disease and Self-tracking

In this thesis, | focus on PD, the second most commonly occurring neurodegenerative disease
(Parkinson’s UK, 2017) and one of the most common illnesses in later life. More than 10 million
people worldwide live with PD and 18,000 are newly diagnosed each year in the United Kingdom
alone(Parkinson’s UK, 2017). PD is multidimensional in its presentation, including physical, cognitive,
and emotional symptoms (Parkinson’s UK, 2017). Hence, it requires numerous daily self-
management decisions and significant alterations to one’s lifestyle as the disease progresses
(Parkinson’s UK, 2017). Moreover, PwP often experience other comorbidities, further affecting their

everyday life (Santiago et al., 2017).

Previous studies in PD self-tracking have mainly investigated the design and use of information-
technology tools that support the clinical agenda, including self-tracking of motor symptoms and
medication adherence (Arroyo-Gallego et al., 2017; Heldman et al., 2012; Kabelac et al., 2019). To
this end, we need to rethink, in the first place, whether the way we approach PD self-tracking should
be reconsidered; and then, assess the values underpinning technology in the context of chronic
disease self-management. Nunes & Fitzpatrick (2018) argue that the design of the current PD
technologies focus primarily on the clinical aspect of the disease and that they do not account for

the mundane ways in which self-care is achieved.

Moreover, there is little knowledge about how and why PwP decide to engage in self-tracking in the
context of everyday life, what their self-tracking needs are, and how technologies could support
perceived benefits and overcome limitations of existing self-tracking approaches. More specifically,
little attention has been given to the lived efforts of self-management with a view to examine the
complexities that result from living with a chronic disease such as PD. The practices employed by
PwP, and the specific challenges that may arise from these practices during self-tracking, can extend
our current understanding of how self-tracking informs the process of self-management. Such an
examination can also shed light on how PwP make sense of the information tracked, to support their

self-management in everyday experience.
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Finally, this thesis aims to allow for a meaningful and reflective discussion between projects that
focus on PD self-tracking with different framings (clinical vs. lived) and ultimately lead to the design

of self-tracking technologies, which meet PwP’s self-management needs in everyday life.

1.3 Thesis Approach and Research Questions

The topic of this research, self-tracking in PD, is of interdisciplinary interest because Digital health
and HClI, as well as Health and Social Sciences, all study this area. | therefore took an interdisciplinary
approach that considers, explores and draws from these different disciplines (Blandford et al., 2018).
| have also focused on combining my knowledge, skills, and expertise to improve the rigour and
strengthen the contributions this thesis makes, primarily to HCI and Digital Health. Considering the
lack of previous research on a similar area, | adopted an exploratory research approach (Stebbins,
2001) to understand how PwPs’ real-world self-tracking practices are shaped, the individual
sensemaking practices of self-tracked data, and how online social interactions mediate sensemaking

of self-tracked data.

In contrast to many studies on PD self-tracking (e.g., Powers et al., 2021; Elm et al.; 2019, Kassavetis
et al., 2016), | do not analyse the experience of living with medical devices used for PD self-
management or how clinicians can use the data captured in everyday life for clinical purposes. In this
thesis, | take a lived perspective on self-tracking, “a view that emphasises the practical, prospective
and felt aspects of personal tracking for health and wellbeing” (Rooksby et al., 2014). Specifically, |
conceptualise self-tracking as a practice that highlights everyday life as “a domain of interpretation,
reflection and ambiguity”, and further, “offers an analytical entry point to a more profound
understanding of how people engage with their personal data” (Pantzar & Ruckenstein, 2017: 3). To
this end, | focus on how PwP make sense of their data individually but also as part of a social

sensemaking process.

| also move away from the physician-centric approach with a focus on the “passiveness” (Neuberger,
1999) of people’s role as patients (Attard & Coulson, 2012; Visser et al., 2016). In line with this
approach and throughout this thesis, | follow Vizer et al., (2019), using the term “people with
Parkinson’s” rather than “patients” to acknowledge the whole person who has a chronic disease and
not just their patient role. The role of patient may not resonate outside of the clinical setting, and it
is important to highlight through this lived approach that self-management activities take place

overwhelmingly in the context of everyday life rather than in the doctor’s room.

The overarching goal of this thesis is to stimulate how one might approach design for PD self-

tracking in the context of everyday life. This thesis presents a series of studies (referred as Study |,
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Study Il and Study IIl) considering different ways of investigating and describing PD self-tracking in
the context of self-management. My research questions evolved iteratively, building on the findings
and the gaps of the previous study. My initial research began with the overarching goal mentioned
above, however, there was a progressive development of the focus of the three conducted studies. |
started with investigating what PwP track, why, and what tools they are using (Study 1) to
understand PD self-tracking in the context of everyday life. | also asked how PwP make sense of the
tracked information (Study I). As the data used for the Study came from an OHC, | realised that |
should also investigate how the social context within the self-tracked data is shared and the role of
peer-to-peer social sensemaking. As a result, the focus of Study Il shifted to explore the social
sensemaking of self-tracking among PwP. In my last study, | focused on exploring how we design for
PD self-tracking, and | identified data visualisations as a key element to leverage in this process. To

achieve this goal, this work answered the following research questions:

e What information do PwP self-track and why in everyday life? (RQ1)

e What tools do PwP use for self-tracking, and how do they make their choice? (RQ2)

e How do PwP engage in individual sensemaking of self-tracked information and what
practices underpin individual sensemaking? (RQ3)

e What is the role of self-tracking in PwP’s peer-to peer social interactions within the OHC, and
how does it contribute to social sensemaking of PD self tracking? (RQ4)

e How can a sensemaking-driven approach motivate new ways of designing for PD self-

tracking? (RQ5)

To answer the research questions, each of them approaches a different perspective of self-tracking
in PD, using qualitative and design methods that complement each other. More specifically, |
conducted three studies that make the core of this thesis. Table 1.1. provides an overview of these

studies, including their key concepts and the research questions that each one aimed to answer.
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Concept

Study |

Study Il

Study Il

What
information do
PwP self-track

What tools do
PwP use for self-
tracking and how

How do PwP engage in
individual sensemaking of
self-tracked information

What the role of self-
tracking is in PwPs’ peer-to-
peersocial interactions
within the OHC and how it

How can a sensemaking-driven
approach motivate new ways of
designing for PD self-tracking?

and why? do they make and what self-tracking " ! (RQS5)
(RQ1) their tool choice? | practices underpin contrlbute%s tg social
(RQ2) individual sensemaking? s;nzemakmg.
(RQ3) (RQ4)
PD Self-tracking | v v v v v
Individual v v v v
Practice
Social Practice v v
Everyday v v v v v
experience
Lived efforts of | « v v v v
self-
management
Individual v v
Sensemaking
Social v v
sensemaking
Online Health v v
Communities
Data v
visualisation

Table 1.1: Overview of Thesis Studies, Research Questions and Key Concepts
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1.4 Contributions

The PhD thesis offers three main contributions based on the characterisation of different types of

contributions in HCI research (Wobbrock & Kientz, 2016):

1) A lived approach to self-tracking: The thesis offers empirical insights on how PD self-tracking
happens in everyday life, informing how HCI and Digital Health can approach PD self-tracking.
Also, these empirical insights may have implications for Person-centred Outcomes Research and
Health Education. This contribution is underpinned by the findings from RQ1, RQ2 and RQ3.

2) A holistic approach to PD self-management: The thesis offers empirical insights to the HCl and
Computer-Supported Cooperative Work (CSCW) on how PwP make sense of their sef-tracking
data individually and socially and the interplay between these two processes as part of their PD
self-management. This contribution is underpinned by the findings from RQ3 & RQ4.

3) Sensemaking driven design exploration: This thesis offers a new methodological approach by
building upon existing research and design practices to explore sensemaking while leveraging
data visualisations to motivate alternative designs for PD self-tracking. This can inspire
researchers and designers working in HCI, CSCW, and Digital Health on how to approach self-
tracking in the context of everyday life. This contribution is underpinned by the findings from

RQS5.

As outlined above, my findings inform different fields including HCI, Digital Health, Health Education
and Person’s centred Outcomes Research. | would like to note that | primarily approach the
discussion of my findings from a design perspective within the individual study chapters (Chapter 4,
5, and 6). | reserve General Discussion (Chapter 7) for addressing in more detail the implications

across the other fields.

1.5 Thesis Structure

To present my investigation in PD self-tracking, this PhD thesis is structured as follows:

Chapter 2: Background and Related Work

This chapter presents the theoretical and conceptual context upon which this thesis is built. It offers
an overview of how existing work has studied self-tracking in chronic disease self-management more
broadly and then situates my research in the context of PD. It describes PD's basic disease
characteristics and unpacks the symptom manifestation's complexity and diversity. Next, it presents
an overview of health technologies designed for PwP, showing that previous research has focused

on improving the clinical assessments of the disease. This synthesis of previous work on PD
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technology highlights a gap in HCI work regarding PD self-tracking in everyday experience, as existing
research has given less attention to identifying how PwP use technology to track and manage their
disease as part of their lived efforts of self-management. Then, it introduces the concept of

sensemaking as an alternative perspective for investigating this research area.

Then, it presents the concept of self-tracking as a social practice and the importance of examining
the social context of self-management and situating self-tracking within OHCs. Finally, it introduces
social sensemaking as a conceptual framework to examine PD self-tracking and its role in peer-to-

peer online interactions.
Chapter 3: Methodology

This chapter presents the epistemological underpinnings of this thesis and the human-centred
methodology employed. It outlines the combination of qualitative and design methods used in the

thesis and unpacks the ethical considerations deriving from my methodological choices.

Chapter 4: Study |

This chapter presents an exploratory qualitative study of Parkinson’s movement, an OHC embedded
in the social network ‘HealthUnlocked’. Its aim is to understand how self-tracking currently fits
within people’s self-management and further identify the ways in which PwP engage in
sensemaking. It does this by adopting a broader definition for the concept of self-tracking that
focuses on practice rather than on the use of Pl technology and using an existing framework of
sensemaking for chronic disease self-management (Mamykina et al., 2015). The contributions of this
empirical study are threefold. First, the study provides a descriptive account of how PwP carry out
self-tracking and sensemaking for their self-management. Second, it demonstrates that the
characteristics of PD pose particular challenges during the process of sensemaking by contextualising
a previously developed framework of sensemaking for chronic disease self-management (Mamykina
et al., 2015). Lastly, building on the empirical understanding of self-tracking practices and
sensemaking, this study presents several design considerations for self-tracking technologies aimed

at supporting individuals with PD.

Chapter 5: Study Il

This chapter presents the second study of this PhD thesis. This empirical and qualitative study
examines posts from the same OHC of Study | in order to understand a) how OHC serves as a catalyst
to social disease sensemaking and b) how sensemaking becomes a social practice in terms of self-
tracking data and PD self-management. Study Il makes three contributions. First, it offers a

descriptive account of social sensemaking among PwP within an OHC by describing how
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communication practices enabled its different dimensions. Second, it introduces a new perspective
for PD self-tracking: a social sensemaking approach. Third, it reveals several design implications for

self-tracking with a social lens.

Chapter 6: Study Il

This chapter presents this thesis’s third and final study, which is design-oriented. This study extends
the findings of the first two empirical studies reported in Chapter 4 (Study 1) and Chapter 5 (Study II).
This study builds on the concepts of self-tracking as an individual practice and individual
sensemaking (Study 1) and self-tracking as a social practice and social sensemaking (Study Il) while
introducing another dimension of self-tracking, namely data visualisation. The contributions of this
study are three-fold. First, by acknowledging the social and situated nature of self-tracking, this
study’s approach provides a methodological contribution to adapting existing design approaches for
motivating the design of alternative PD self-tracking technologies. The second contribution is
offering a set of new design principles, which researchers and designers can use in the future when
designing self-tracking for PD in the context of PwPs’ everyday experience. A third contribution of
this study is a design concept that illustrates the sensemaking-driven approach by utilizing data

visualisations to support both individual and social sensemaking.

Chapter 7: General Discussion

This chapter concludes the thesis by consolidating the three overarching contributions of this PhD
thesis (outlined in Section 1.3). It also discusses the transferability of the thesis findings in different

contexts, its potential limitations, and the opportunities that arise for future work.
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Chapter 2: Background and Related
Work

2.1 Introduction

This chapter introduces the theoretical and conceptual research on which this thesis is built.
Specifically, | present the theoretical perspectives and approaches which have informed what is
understood about chronic disease self-management and self-tracking in PD. When | started studying
self-tracking in PD, it became evident this is a multidisciplinary research area spanning across HCI
and CSCW, Health Informatics, Social Sciences including the Sociology of Health and Studies of
Science and Technology, and the Medical Sciences including Neurology and Public Health. Reviewing
the literature of these different disciplines informed my research approach and allowed me to
identify the research gap | aimed to address with this thesis which has been to offer an alternative

approach for designing PD self-tracking technologies.

This thesis is based on two main conceptual pillars: self-tracking as an individual practice and self-
tracking as a social practice. In this chapter, | present work building on these two pillars which

motivate the directions for the studies, which will be presented in subsequent chapters.

More specifically, this chapter is structured as follows. Firstly, | identify the boundaries of how existing
work has studied self-tracking as an individual practice in chronic disease self-management more
broadly. |, then, situate my research in the context of a specific chronic disease, namely PD. | describe
PD's disease characteristics and unpack the symptom manifestation's complexity and diversity. The
disease’s character largely shapes how people manage their disease, bringing specific nuances to self-
tracking. Therefore, | unpack the disease’s characteristics to inform my analytical focus on the studies

presented in the following chapters.

Next, | present some characteristic examples of health technologies designed for PwP, which show
that previous research has focused on improving the clinical assessments of the disease (e.g.,
Stamate et al., 2018). By presenting this work, | highlight a gap in HCl work regarding PD self-
tracking, the lived efforts of self-management, and the nuances of everyday experience. As defined
in Chapter 1, self-management is “the systematic process of learning and practising skills which
enable individuals to manage their health condition on a day-to-day basis” (Self-management UK,
2020). Hence, | argue that existing research has given less attention to identifying how PwP use

technology to track and manage their disease as part of everyday life and the nuances that derive
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from a lived self-management perspective (Kaziunas, 2018). Building on this gap, | suggest an
alternative perspective for investigating this research area and, to this end, introduce the concept of
sensemaking, a cognitive process that informs health-related actions reflecting people’s efforts to
make sense of information (Lahtiranta et al., 2015) and suggests an active inquiry that recognises the

individual’s agency (Blatt et al., 2006).

The second pillar hinges on conceptualising self-tracking as a social practice that encompasses the
social dimensions when tracking with others or sharing self-tracked data (Lupton, 2014). To design
for and support PD self-tracking, we must understand its different dimensions. To this end, | present
relevant literature examining self-tracking as a social practice and highlight how this applies to the
context of self-management. | argue that the social practice of PD self-tracking is primarily explored
in medical settings, where data is shared with healthcare. Previous literature has also examined PD
self-tracking involving carers whilst sharing with peers is an underexplored aspect of this research

area.

Furthermore, | situate self-tracking within the context of OHCs as they comprise an essential part of
PwPs’ self-management as previous research has shown that people with chronic diseases share
their data with peers within this context (Neff & Nafus, 2016). Finally, | introduce social sensemaking

as a conceptual framework to understand how self-tracking informs PwPs’ online peer interactions.

2.2 Self-tracking in Chronic Disease Self-management

Research has shown that a one-size-fits-all approach to chronic disease self-management is
inefficient for maintaining patient well-being. People’s needs differ substantially even when they
have the same disease or condition in part because their symptoms or their response to treatment
might manifest differently (Trappenburg et al., 2013). The National Health Service (NHS) has
identified the need for personalised care, meaning that healthcare should be tailored to the needs
and preferences of individual people, taking into consideration their personal circumstances, for

them to make decisions about managing their health (NHS, 2019b).

Trying to address this need for personalisation, a growing number of studies explore how self-
tracking through Pl can support people to collect personally meaningful data that inform decisions
about their health. Previous research has taken different perspectives to understand self-tracking
and its benefits in managing a chronic disease. For example, self-tracking has been viewed from a
clinical lens with a focus on how Pl tools can support clinical consultation goals, including helping

people take medications as prescribed to reduce treatment non-adherence (Lakshminarayana et al.,
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2017) or examining how data from existing fitness technologies such as Fitbit can reshape the clinical

practice (Mentis et al., 2017).

Other research has explored the use of Pl tools in people’s self-management from the point of view
of the person living with the disease rather than the clinician’s perspective (Macleod et al., 2013).
This work has demonstrated that people with chronic disease can benefit from self-tracking because
it enables them to better understand the elements of their disease through increased awareness
(McKillop et al., 2018), to work on a specific goal that improves their health (Schroeder et al., 2018),
to facilitate self-monitoring as a self-directed intervention strategy for self-management
(Swendeman et al., 2015) or to use it as a self-diagnostic strategy for finding associations and cause-
effect patterns (Mamykina et al., 2017; Rooksby et al., 2014). Furthermore, the study also shows
that people employ a variety of tools for self-tracking and that their motivation for self-tracking, as
well as the questions they want to answer through the collection of personal data, vary significantly
(Macleod et al., 2013). This diversity stems from the broader complexities that derive from the
everyday self-management experience. Whilst self-management can include predictable tasks linked
to the clinical aspect of the disease, such as treatment, it should also be recognised that, for many
people, “their needs arise from circumstances beyond the purely medical” and are also informed by
their informational, emotional and even technological needs (Mathieu-Fritz & Guillot, 2017). In line
with this holistic lens to self-management, this thesis acknowledges a need to appreciate multiple
dimensions of living with a chronic disease, an experience that includes more than the manifestation
of the symptoms and the medical activities that come with it. Therefore, it argues for a need to see

the person as a whole, not just in their role as a patient.

Previous work has also recognised that clinical needs may not resonate with people living with the
disease in everyday life (Macleod et al., 2013) and thus, researchers have begun to investigate the
alignment between the clinical requirements of self-tracking for self-management and the everyday
experience of living with a chronic disease (Nunes et al., 2015; Storni, 2011). For example, Karkar et
al. (2017) built a self-tracking tool to identify food triggers for people with irritable bowel syndrome
(IBS). In evaluating this tool, the researchers found that users sometimes could not sustain the
clinical requirements of a scientifically rigorous self-tracking process as this did not always fit with
the messy nature of the everyday experience. Moreover, getting a binary result (yes/no) to the
qguestion of whether a food category was a trigger for their IBS was not helpful for everyone as some
people were more interested in the question of how much of a particular food they could have

without a significant effect on their quality of life.
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Similarly, Storni (2010) examined how people with diabetes employ self-monitoring technologies
(e.g., glucose meters) and found that people often appropriated them in unique and sometimes
idiosyncratic ways. Furthermore, by choosing an ethnographic approach, Storni (2014) showed how
the realities of living and dealing with diabetes can be open-ended and uncertain. These did not
align with the medical model, which informed the design of self-monitoring technology and its rigid

clinical use criteria.

This previous research shows that the use of self-tracking technology based on principles of clinical
practice is often reshaped by the lived efforts of self-management in the context of everyday
experience. In line with this work, this thesis acknowledges that everyday experience includes many
factors at play that differ from person to person and there is not a single way of practising self-
management. As described in Chapter 1, | frame self-tracking in the context of the lived efforts of
self-management to examine the complexities that result from living with a chronic disease such as

PD.

2.3 Parkinson’s Disease

The previous section presented how the literature has approached self-tracking in the context of
self-management and how everyday life affects how self-management is practised. As my research
on self-tracking focuses on PD (outlined in Chapter 1), | will introduce its main disease
characteristics, including symptoms and treatment. As the nature of the disease shapes self-
management, | will unpack how these PD characteristics can affect self-management and, thus,

inform my analytical focus.

PD is a complex chronic disease and one of the most common neurodegenerative illnesses in ageing,
affecting more than 10 million people worldwide (Parkinson’s Foundation, 2020). It is estimated that
137.000 PwP live in the UK (Parkinson’s UK, 2017). PwP experience many physical, cognitive and
emotional symptoms (NHS, 2019a). The most visible symptoms include four motor impairments:
tremor, bradykinesia (slowness of movement), rigidity, and postural instability disorder (Jankovic,
2008). PwP also experience non-motor symptoms, including cognitive impairment (Watson &
Leverenz, 2010), dementia (Aarsland et al., 1996), constipation (Stocchi & Torti, 2017), fatigue
(Friedman et al., 2007), sleep disturbances (Menza et al., 2010), drooling (Kalf et al., 2007)and
depression (Aarsland et al., 2012). This wide range of symptoms causes multifaceted difficulties by
affecting the individual’s functional ability to perform everyday tasks but also have psychological
implications which are central to well-being, such as curtailing their self-confidence and impairing
their stress management skills (McNaney et al., 2012) in different aspects of everyday life (e.g.,

family, work, travel). PD symptoms vary between people, affecting them differently at motor,

22



cognitive and emotional levels (Parkinson’s UK, 2017). Most PwP need to deal with a variety of
symptoms which demand daily self-management decisions. As described in the previous section,
there is no single way of practising self-management. However, in the context of PD, the
heterogeneity of the disease also adds another layer of complexity in identifying the optimal way to

self-manage.

The idiosyncratic character of PD presents similarities with the idiosyncrasies of other chronic
diseases, such as migraines and diabetes (O’Kane et al., 2016). PD symptoms are also heterogeneous
in their temporal pattern and can vary from day to day, causing intra-personal variability. This
makes PD self-management more complicated as PwP experience relatively short-term and
reversible changes in an individual’s performance across repeated instances of the same task (Frias
et al., 2007). Moreover, as symptoms fluctuate, PwP also experience “off periods” during which PD
medication, namely levodopa, is not working optimally and as a result, symptoms return. These can
include both motor symptoms, such as tremor and rigidity, and non-motor symptoms, such as
anxiety. This can happen for different reasons: the transient effect of the medication dose that runs
out after some hours (Politis et al., 2010) or contextual and lifestyle factors, such as the weather or
emotions (Nunes, 2018). “Off periods” can also appear suddenly or unexpectedly without any
obvious explanation. In addition, there is a long-term cause for “off-periods”. Specifically, after
several years of taking levodopa medication, its effect starts to wear off before the next dose is due.
This means that the period that effective symptom controls for PD gets shorter, causing symptoms

to reappear sooner than expected (Mantri et al., 2021).

Another PD characteristic is disease progression, and one clinical challenge is difficulty predicting
the disease trajectory (Li & Le, 2020) as there are different progression patterns. For some people,
the condition may take many years to develop; for others, it may take less time. Clinicians use
validated rating scales® to assess the condition’s symptoms and progression (Sampaio et al., 2012).
Motor scales are well-established and widely used. Non-motor symptom scales are equally
important but are not always given equal attention (Todorova et al., 2014). Non-motor symptoms
can define a person’s quality of life to a great extent, so combining motor and non-motor scales
gives a more balanced picture of how a person is affected by the disease (Sampaio et al., 2012).
Ideally, more than one scale is used to give a broader picture. The MDS Unified Parkinson's Disease

Rating Scale (UPDRS) is a comprehensive 50 question assessment of both motor and non-motor

3 A rating scale is a means of providing information on a particular feature by assigning a value to it. In
Parkinson’s, rating scales require the ‘rater’ (the person deciding on the points scored) to put a value to the
feature or symptom in question, according to a set scale. The rater may be the person with Parkinson’s or a
healthcare professional.
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symptoms associated with PD. It is often used alongside with two other Parkinson’s rating scales: the
Hoehn and Yahr, and Schwab and England Activities of Daily Living (ADL) Scale (Parkinson’s Europe,
2017).

As the disease progresses, PwP face an increasing set of physiological, emotional, and medical issues
that introduce new needs for information and healthcare support and significant alterations to one’s
lifestyle, with major effects on people’s routines. Given the disease's progressive and often non-
predictable nature, adhering to a consistent self-management plan is generally not feasible
throughout a PwP’s life. This contrasts with self-management of other chronic conditions considered
relatively stable, such as diabetes, hypertension, or asthma (Lam & Lauder, 2000) where the status
of the symptom manifestation in these diseases does not change dramatically over a person’s life if
an appropriate treatment plan is in place (@stbye et al., 2005). Consequently, these diseases do not
require persistent changes to how they are managed. However, in the case of PD, PwP must engage
in high-quality, frequent self-reflection and have an adaptive attitude for their self-management

plans to work effectively.

In addition, a broad spectrum of comorbidities has been associated with PD (Santiago et al., 2017),
which require management alongside PD symptoms. The most frequent comorbidities are
hypertension and diabetes (Santos Garcia et al., 2017). As the PD progresses, it is even more likely
for PwP to experience more psychiatric and non-psychiatric comorbidities (Minar et al., 2019). Co-
morbidities may be particularly challenging for PwP as healthcare services are typically organised
around single conditions. Hence, this often leads to people receiving fragmented care (McLean et al.,
2017). Polypharmacy* is also a significant issue deriving from the complex nature of the treatment of
PD itself and the comorbidities (McLean et al., 2017). It is not uncommon for PwP to receive
combinations of three or more medications for PD and additional medications for comorbidities.

Overall, this means that PwP face increasing challenges to self-manage efficiently.

Finally, certain conditions share heterogeneous symptoms across several diseases, unexplained
differences in treatment responses (McKillop et al., 2018) and different temporal symptom
manifestations (Pichon et al., 2021). PD shares these characteristics, and its complex clinical profile
introduces challenges to the PwP, who seek to find a way to approach their PD self-management.
My thesis accounts for the specific challenges that come with these disease characteristics as the

complex disease character informed my analytical approach.

# The use of multiple medicines.
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2.4 Parkinson’s Disease and Health Technologies

In the previous section, | presented the disease characteristics of PD and the implications for PwP
and self-management. | will now examine indicative examples of technologies developed for PD.
Notably, in the past few years, there has been an increased interest in PD from researchers working
in Health Informatics and HCI; therefore, many technologies have been developed for PwP.
According to a recent systematic review of wearable and mobile applications for PD in the last
decade, there are four main areas that Parkinson’s health technologies have focused on, namely
diagnosis, prognosis and monitoring, predicting response to treatment, and rehabilitation (Deb et
al., 2022). The authors also reported that most of the included studies have focused on motor
symptoms, indicating that non-motor symptoms are less explored in relation to Parkinson’s

technologies (Deb et al., 2022).
Two primary goals have often underpinned this type of research;

a. Toimprove in clinical assessments (e.g., Stamate et al., 2018), researchers try to address the
current limitations of performing a one-off assessment of PD symptoms, which provides a
limited view of the progression of the disease and PwPs’ overall condition. Technologies,
therefore, focus on supplying doctors with long-term patient data, particularly motor
symptoms.

b. To support self-management activities with a focus on adherence and compliance with

treatment and care plans as devised by clinicians (e.g., Tsiouris et al., 2017).

This type of research reflects a considerable body of literature, so | will now present a few indicative
examples of PD technologies coming from this work, which illustrate how previous research has
prioritised improvements in clinical assessments and supporting adherence and compliance. A
recent example of PD technology is a mobile application called STOP, which offers tracking hand-
motor symptoms and a medication journal for recording medication intake (Kuosmanen et al.,
2019). Health Informatics researchers and a medical expert designed this technology specialised in
Deep Brain Stimulation®. Another example is the Roche PD Mobile Application v2, developed by the

pharmaceutical company and academic and clinical researchers to measure the motor symptom

> Deep brain stimulation is an established treatment for people with Parkinson’s and it involves implanting
electrodes within certain areas of the brain. These electrodes produce electrical impulses that regulate
abnormal impulses. The electrical impulses can affect certain cells and chemicals within the brain. The amount
of stimulation in the deep brain stimulation process is controlled by a pacemaker-like device placed under the
skin in the upper chest of the PwP. A wire that travels under the skin connects this device to the electrodes in
the brain. (Mayo Clinic Staff, 2022)
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severity and progression in PD (Lipsmeier et al., 2022). Moreover, Stamate et al. (2017) developed a
medical device that performs a smartphone clinical assessment of motor symptoms and could be
used by PwP and their carers, at home. This self-tracking technology provided high-quality data
collection while minimising the data-collection time to facilitate user adherence. Another example is
the uMotif app, which was designed to support medication adherence and clinical consultation in PD
(Lakshminarayana et al., 2017) and offered a variety of self-tracking features (i.e., symptoms and
general well-being, reminders of the time to take medication, health diary function) to facilitate

these clinically orientated goals.

Even though the research and development of PD technologies has been prolific, and this work has
contributed a range of new tools for PD, which can support clinicians in providing better care to
PwP, previous research has also identified a misalignment in the current approach of PD health
technologies and patient-centred outcomes (Grosjean et al., 2020). Specifically, Nunes and
Fitzpatrick (2018) argued that current PD health technologies are medicalised and designed to fit
structured medical processes. Meanwhile, everyday life is more complex and entails competing
needs, such as disease-related tasks and practical and routine activities, including family and work

responsibilities.

Similarly, alongside the complex tensions PwP face in managing their disease in their everyday
experience, other work has shown how disease characteristics can introduce particular challenges
for a medicalised view of PD technology in everyday life. For example, Mishra et al. (2019)
conducted a qualitative study interviewing PwP and care partners to understand the role of PD
symptom trackers in how PwP coped with their progressive chronic disease. To achieve this, the
researchers interviewed participants about their experiences with self-tracking. They asked about
what symptoms participants tracked, why they tracked them, how they prepared for doctor's
appointments, and what information they thought was important to include in tracking. After
interviewing the third participant, the researchers also used storyboards to explore four potential
use cases of self-tracking: long-term tracking, sharing data with doctors, identifying symptom
triggers, and care partner involvement in tracking symptoms. It is noteworthy that the storyboards
prioritised use cases chosen by the researchers, not necessarily those deemed most significant by
the participants. Three out of four storyboards even focused on the finger tap test, which is a limited
representation of many physical, cognitive and emotional symptoms that PwP experience and may
want to track. While this helped explore specific use cases, it might not capture the full range of
symptoms or lifestyle information that PwP find meaningful. In their findings, the authors described
the ambiguity of PD symptoms, sometimes making it hard to determine if something suggests a

symptom. They also highlighted the importance of environmental and behavioural factors in disease
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manifestation. The researchers further proposed the need to design flexible self-tracking
technologies that would allow PwP to track whatever is meaningful to them by letting them define
and track various symptoms and contextual factors. The most common issue is the lack of variety in

tracking or logging features

This thesis addresses these points by proposing a different approach to PD self-tracking technology.
| argue that to design PD technology which aligns with PwPs’ lived efforts of self-management, we
need first to understand PwPs’ needs in the context of everyday life by examining PwPs’ practices,
including what they track and how, as well as how they make sense of this information. By taking
this approach, the thesis contributes to a fast-growing part of the PD literature that has focused on
person-centred outcomes (e.g., Bloem et al., 2020; Lee et al., 2015; Sjodahl Hammarlund et al.,
2018) and understanding the impact of living with PD from the PwP’s perspective by identifying how
clinical, technological or any other interventions can improve PwPs’ quality of life on their own

terms.

2.5 A Sensemaking Approach to Chronic Disease Self-management

As explained in the previous section, my initial focus is understanding PD self-tracking in everyday
life. In the Introduction (Chapter 1), | also defined self-tracking as a practice carried out through PI
tools or other self-tracking means to foster individuals’ self-knowledge and self-reflection (Li et al.,
2010). As | argued in Section 2.1, in this thesis, | examine PD self-tracking through a sensemaking
lens. This allows me to not only study what PwP track and why but also to build an understanding of
how they make sense of their disease through self-tracking and how this affects the way they can
engage in self-management (e.g., Young & Miller, 2019). Sensemaking is a cognitive process that
informs health-related actions reflecting people’s efforts to make sense of information (Lahtiranta et
al., 2015) and suggests an active inquiry that recognises the individual’s agency (Blatt et al., 2006).
Drawing on this theoretical concept, my thesis contributes a new understanding of PD self-tracking
and further recommends ways in which digital technology can support PwPs’ agency to chronic

disease self-management.

Specifically, sensemaking in chronic disease self-management entails “a process that considers
various interconnected components ranging from medical readings to [measures] of the surrounding
environment and associated lifestyle” (Faisal et al., 2012: 200). This conceptualisation reflects the
complexities of living with a chronic disease, as described in section 2.1. Therefore, this sensemaking
view sheds light on how PwP approach the complexity of PD on a cognitive level and unpack the

many interconnected factors that PwP try to make sense of. In the case of PD, this aligns with the
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view that PwP need to understand and manage a range of symptoms and treatment options and the
progressive nature of the disease, as outlined in Section 2.2. Moreover, as described in Chapter 1, |
aim to capture PwPs’ lived self-management efforts. Understanding how PwP make decisions
regarding their self-management is central to achieving this aim. Also, making sense of the multiple
facets of a disease requires people to draw on a range of information — such as medical records,
treatment planning, as well as contextual information related to lifestyle, routine tasks, and personal

goals (Faisal et al., 2012), aligning with my definition of self-tracking as a practice.

Past research has theorised how people collect and integrate data, then act on the collected data,
typically with a goal of behaviour change. A foundational study in this field, conducted by Li et al.
(2010), introduced the empirically grounded stage-based model of personal informatics. This model
posits self-tracking as a five-step process: preparation, collection, integration, reflection, and action.
The researchers conducted a survey of people who collect and reflect on their personal information

and also carried out follow-up interviews with a subset of the survey respondents.

The model describes self-tracking as a 5-stage process. At the preparation stage, people determine
what they would like to track and decide what kind of tools they would like to use. During the
collection stage, people collect personal information about themselves and, afterwards, at the
integrations stage, they prepare and aggregate the collected data. At the reflection stage, they
reflect upon visualised data and, finally, at the action stage, people “choose what they are going to
do with their newfound understanding of themselves” (Li et al., 2010: 562). While providing a
valuable framework, the model's technology-centric perspective is a limitation. Assuming that all
self-trackers are tech-savvy and solely rely on digital tools is problematic, as evidenced by the study's
participant demographics. Also, this model does not account for the self-tracking needs of people

who do not necessarily want to change a behaviour including people with chronic diseases.

In my work, | adopt the definition and framework of sensemaking developed by Mamykina et al.
(2015: 407) who define sensemaking as a process through which people “organise the chaos of lived
experience, finding patterns, discovering connections and dependencies and making a myriad of
daily choices in regards to essential self-management activities”. This sensemaking definition
accounts for the complexities of managing a chronic disease while emphasising the cognitive process
underpinning disease management. By highlighting “the chaos of lived experience”, this framework
aligns with the findings by Nunes and Fitzpatrick (2018) who showed that PwP might juggle a
complex combination of everyday self-management tasks to minimise the disruption of their lifestyle
and maintain an acceptable quality of life. Thus, adopting this Sensemaking Framework is in

conceptual alignment with my focus on the lived character of self-tracking, describing the cognitive
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process that informs health-related actions reflects people’s efforts to make sense of their health
(Lahtiranta et al., 2015). It also offers a theoretical understanding of sensemaking as an active

inquiry in self-management.

2.6 Sensemaking Framework

Having motivated the choice of the Sensemaking Framework (Mamykina et al., 2015) to examine
Parkinson’s self-management, | will now present its theoretical basis and main concepts. Mamykina
et al. (2015) argued that while the Sensemaking Framework (see Figure 2.1) is built on the case of
diabetes, it is also generalisable to other chronic diseases that require self-tracking as part of their

self-management.

Firstly, Mamykina et al. (2015) explained that the chaos of diabetes self-management is underpinned
by a new, unfamiliar world that comes with the diagnosis. Specifically, individuals diagnosed with
diabetes must understand the underlying dynamics of the disease and the impact of daily activities
on their health by re-examining mundane everyday activities such as grocery shopping and eating
meals, and adjusting their practices to the new demands of diabetes self-management. Next,
according to the framework, self-management activities are carried out in a habitual or a
sensemaking mode. Both modes include a cycle of three interdependent activities: perception,
inference, and action. Habitual self-management is the default state for people with a chronic
disease. The habitual mode captures the idea that disease self-management results from experience
and comes naturally to individuals without requiring explicit effort and attention. An individual
engages in perception by monitoring and classifying new information about one’s health. For
example, measuring the blood sugar level every day provides new information with every
measurement. In this example, explaining the blood sugar level measurement activates existing and
relevant mental models, instantiating the inference phase. Inferences, in turn, allow individuals to
select an appropriate course of action to carry out routine activities without considering new

alternatives.

In contrast to the habitual mode, the sensemaking mode is triggered when new information related
to the disease is encountered, causing a disruption in understanding that requires a new
explanation. During the perception phase, the individual characterises and classifies their
observations. When new information does not align with the pre-existing mental models, this
creates a gap in understanding. In the inference phase, individuals combine their general knowledge,
past experiences, and knowledge from others to construct possible explanations and new models
consistent with the new information. In the action phase, the individual selects the most plausible

explanation, allowing them to integrate it within their disease self-management and return to their
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routine. The individual may choose to experiment to test their assumption. If successful, their self-
management model is updated accordingly, and the new action becomes routine. Therefore, the
habitual mode is re-established, and the self-management model is in place until new observations
and experiences challenge the individuals’ existing mental models, requiring re-examining inferences

or redefinition of variables.

While the authors argued that the framework is generalisable to other chronic conditions, | make
the point that each time we use the framework to understand sensemaking in a different condition,
we need to account for the nature of the disease and lived efforts of self-management for different
groups of people. Living with a different chronic disease means self-management varies depending
on disease characteristics and nuances. Section 2.1 highlighted how people engage in self-
management by using self-tracking, for example, to achieve a goal or as a diagnostic tool. Section 2.2
also showed that PD characteristics can shape self-management and sense-making in particular
ways. When applying this framework in the context of PD, for example, the progressive nature of the
disease is likely to increase gaps that trigger the sensemaking mode. These points show the
importance of redefining the chaos of the lived efforts of self-management based on the specific
disease examined and, thus, the importance of contextualising the framework in the nuances of the
PD, which my thesis implements.

INFERENCE

CONSTRUCTION  ACTIVATION
Active development  Activation of existing
of newmodels  models and scripts

CONSTRUCTION

INFERENCE
SEN?E.MAKING MODE ACTIVATION HABITUAL MO.D'E
Explicit Implicit
Effortful Effortless
Cognitive skills Psychosocial Determinants

FLOW ROUTINE
. PERCEPTION ACTION
New Information
GAP EXPERIMENT
PERCEPTION ACTION
GAP  FLOW EXPERIMENT ~ ROUTINE
New information ~ New information Explicitactionthat  Implicit action that
does not fit expectations,  conforms to expectations tests new inferences  follows existing scripts
leads to gaps in understanding  and leads to habitual action and hypotheses

and initiates sensemaking

Figure 2.1: Sensemaking Framework for chronic disease self-management (Mamykina et al., 2015)
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2.7 Self-tracking as a Social Practice

In the previous sections, | unpacked the role of self-tracking in health self-management, and further,
| introduced sensemaking as a lens to examine self-tracking in the context of self-management. The
literature | presented reflects the predominant view of self-tracking as an individual practice,
aligning with the broader Personal Informatics perspective that emphasizes an ego-centric approach

in engaging with personal data (Murnane et al., 2018).

An emerging line of HCI work has identified that self-tracking is also a social practice as it happens in
various social contexts such as family relationships and online communities (Lupton, 2014; Rooksby
et al., 2014) and is underpinned by social interactions and communication (Elsden et al., 2016;
Lomborg & Frandsen, 2016). To this end, | present how scholars have approached the social
dimensions of self-tracking. In the following section, | will further show how this thesis embraces this
concept by examining its role within an Online Health Community (OHC) context, which adds a new

dimension to how PD self-management has been conceptualised.

One of the earlier conceptualizations of the social aspect of self-tracking can be found in the Lived
Informatics model (Epstein et al., 2015). Building upon Li’s model and sharing the same philosophical
commitments, Epstein et al. (2015) refined the initial model by dividing the preparation stage into
two distinct stages, namely deciding and selecting. They also introduced a tracking and acting cycle,
describing an iterative progression through collection, integration, and reflection stages. Finally, the
model identifies lapsing temporarily or permanently. This model offers a more nuanced
understanding by acknowledging the social context in which tracking takes place in everyday life but

still the model doesn’t explicitly depict it.

In the domains of activity tracking and food tracking, previous research has shown the value of
sharing self-tracked data in a social context (e.g., Ehrlén, 2021; Lu et al., 2021). For example,
Puussaar et al. (2017) implemented an online platform called Citizens Makers that provides
functionality for group sharing, annotating, and discussing fitness tracker data. The researchers then
showed that reciprocal sharing of fine-grained activity data could help people reflect and make
sense of their individual data, helping them contextualise their observations and experiences by

relating them to the experiences of others (Puussaar et al., 2017b).

To my current interest, in the context of chronic conditions, previous research has started to explore
the social dimensions of self-tracking. Vizer et al. (2019) argued that it is impossible to isolate self-
tracking for chronic disease self-management from the social context within which it happens. They

highlighted communication between people living with chronic conditions and different
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stakeholders as an essential element in self-tracking. There is a range of stakeholders who are
involved in self-tracking for chronic disease self-management, such as healthcare professionals
(Chung et al., 2016; Mamykina et al., 2008), carers (Mead, 2022), and peers (Vaala et al., 2018).
Nevertheless, Felipe et al., (2015) identified a gap in the sharing of health data with various
stakeholders. While sharing data with healthcare providers for improved care is recognized, the
authors highlighted the underutilized potential of sharing data with social others. Indeed, previous
literature on PD has primarily focused on how PwP can share self-tracking data with their healthcare
professionals to inform and improve clinical consultation (Lakshminarayana et al., 2017; Mentis et
al., 2017; Stamate et al., 2018). Nevertheless, previous research on other chronic conditions has also
shown that people with chronic diseases often want to share their self-tracking data with their
others living with the same disease, namely their peers (Bussone et al., 2017; Cerén-Guzman et al.,
2022). This thesis aims to contribute to this line of work which studies sharing data with peers and,
specifically, examines how PwP share their self-tracking with other people living with PD and further

engage in disease sensemaking together.

2.8 Social Self-tracking in OHCs for Chronic Disease

The previous section established that self-tracking for chronic disease is social, and that people want
to share their data with peers within OHCs. Moving forward, this section will describe why this
happens, unpack the healthcare limitations and, consequently people’s unmet needs contributing to
the extensive use of OHCs and the social sensemaking process that takes place within these
communities. Subsequently, | will elucidate the mechanism of sharing self-tracking data with peers

and provide illustrative examples of OHCs tailored for chronic disease management.

People with chronic diseases must regularly engage in disease-related activities and decision-making
about the best practices to maintain efficient self-management over time. However, they often do
not have the right tools to manage their disease. Historically, people have predominantly been
supported in their disease within the primarily dyadic doctor-patient relationship, which occurred
through direct in-person communication (Walther & Boyd, 2002). However, nowadays, people rely
significantly on the Internet to access and use health and disease information (Neal et al., 2007). This
change has mainly occurred due to two reasons. Firstly, the internet has infiltrated our lives, and
secondly, considerable constraints derive from clinical consultation (Henwood et al., 2003) which
often takes place under time pressure (Radder et al., 2020). Doctors do not get to communicate the
person’s care plan in detail or discuss how it fits the individual’s daily life (Bacon et al., 2017). These
constraints result in people not feeling confident enough that the prescribed care plan is optimal for

them (Coulter & Collins, 2011) and further create the need for people to fill the informational and
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emotional gap derived from the consultation. Furthermore, a power dynamic between patient-
clinician is still evident in some cases where clinicians act as an authority (Paiva et al., 2019), not
encouraging people to ask questions and making shared decision-making in treatment choices
unlikely (Belcher et al., 2006). This leaves people unsatisfied with the level of care they receive
(Coulter & Collins, 2011). To this end, people with chronic diseases turn more and more to
computer-mediated support (Walther & Boyd, 2002), such as social media and OHCs, to meet their
informational and emotional needs (Nambisan et al., 2011) and address the shortcomings of the
dominant medical model of managing health conditions (Papoutsaki et al., 2021). People with
chronic diseases have been shown to share self-tracking information and make sense of their

condition by capitalising on the collaborative practices of OHCs (e.g., Young & Miller, 2019).

While self-tracking data is one type of information people with chronic diseases want to share with
their peers, self-tracking tools designed for chronic conditions often lack features that enable the
social sharing of data (Schroeder et al., 2018). Despite this lack of explicit design support for social
self-tracking available within technology designed for chronic disease (Bussone et al., 2017;
Schroeder et al., 2018), people still share their data by appropriating the use of other types of

technology, such as social media (Ayobi et al., 2018).

In the context of PD, the social aspect of self-tracking has mainly focused on healthcare professionals
and carers. While a few studies have examined online PD communities (e.g., Lieberman & Golant,
2005; Visser et al., 2016), there is a gap in the literature regarding how PwP use self-tracking within
OHCs. Attard and Coulson (2012) studied social support within a Parkinson’s OHC and reported that
PwP shared experiences and knowledge and helped each other cope with the challenges of living
with PD. Through their sharing, PwP created a sense of togetherness and common ground in
Parkinson’s experience. Nevertheless, the authors also explained that a lack of personal information,
misunderstandings, and disagreements created negative experiences for PwP suggesting that

challenging ideas and unproductive conflict seem to hinder the benefits of social support.

Furthermore, Sik Chu and Young Jang (2022) examined the unmet informational needs that PwP try
to address within an OHC and found a need for treatment-specific information, such as anti-
Parkinson drugs, deep brain stimulation, and complementary alternative therapies. Previous
research on OHCs focusing on PD has provided valuable insights into the importance and function of
an OHC for PwP, describing the topics of discussion and the areas in which PwP receive social
support. However, it hasn’t paid the same attention to the sensemaking process to understand how

PwP make sense of their disease together and why this process happens in specific ways.
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Previous research on other chronic conditions has described how members self-track their
symptoms, triggers, and self-management strategies and share their data to get help and help others
within an OHC (e.g., Mamykina, Nakikj, et al., 2015). For example, Bussone et al. (2017) studied an
OHC for Human Immunodeficiency Virus (HIV), which is an incurable condition caused by a virus that
damages the immune system and, if left untreated, weakens the body’s natural defence system,
leaving it vulnerable and prone to various negative conditions. The researchers found that people
with HIV experienced a gap in their understanding of interpreting their personal health information,
similar to what was described in the Sensemaking Framework in Section 2.6. These gaps included
self-tracked information such as their emotions, food, weight, generic health indicators (e.g., blood
pressure), and disease-related information. Therefore, they asked questions and sought social
support to address their gaps in understanding. The difficulty in interpreting their personal
information, including self-tracked data, was mainly associated with a gap in understanding the
normalcy of their health information. Given their circumstances, people were mainly unsure
whether their viral load was normal. Also, people with HIV shared their data when they could not
understand the cause of a change in their disease in their attempt to identify a causal relationship
between two information types, for example, the level of their cholesterol and specific treatment.
Sharing their self-tracking data along with a question prompted the process of social sensemaking.
Others responded to these questions by providing informational support and, more specifically, by
sharing their personal information. This information often included their self-tracking data as a

reference point in their responses.

The second example comes from an OHC for vulvodynia, a chronic pain condition in women
characterised by severe pain or discomfort in the vulvar region that lasts for at least three months
(Young & Miller, 2019). This condition does not have a single and objective stabilising factor that can
be easily measured and monitored, and thus, tracking does not include standardised metrics and
tools. In the case of vulvodynia, people seek social support to identify best practices regarding what
to measure and how to make sense of their condition (Young & Miller, 2019). People often work

collaboratively to re-construct individualised solutions regarding their health management.

Another study examined a diabetes OHC where researchers found that people used shared personal
experiences and data such as blood glucose levels in their interactions (Sharma & Land, 2019). The
study showed that the sharing of their data, alongside storytelling, enabled people to (a)
communicate lessons learned from one’s own experiences that could be translated to another
participant’s situation, (b) challenge previously shared information through (c) illustrate practices or

procedures coming from experts, and (d) connect with others (Sharma & Land, 2019).
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As shown by the previous examples, self-tracking plays different roles in OHCs depending on the
nature of the condition. In enigmatic diseases such as vulvodynia, where what should be tracked is
not well-established, people try to make sense of what their self-tracking practice should be. In
diseases such as diabetes, where self-tracking is a well-understood practice, people share their data
to get recommendations or even challenge previously shared information. To my current interest, it
is noteworthy that while OHCs can share similar characteristics, it has also been found that how
members interact within the OHC is primarily shaped by the disease focus of the OHC (Zhang, 2017).
As presented in this section, HCI research has extensively studied OHCs, focusing on various
diseases. However, there is a gap in the literature on how PwP make sense of their disease together

and how the nature of the disease affects the social sensemaking process.

2.9 Social Sensemaking Framework

| have, so far, presented that sensemaking happens when people track as part of their chronic self-
management, and | also showed that self-tracking is shared within OHCs. Thus, social interactions
and communication underpin the process, making the case for social sensemaking. In this thesis, |
use the concept of “social sensemaking” to describe the activities and interactions that comprise the
collaborative practices that facilitate sensemaking (Murnane et al., 2018) among PwP. This is briefly
recognised in the Sensemaking Framework (Mamykina, Smaldone, et al., 2015), but the social
aspects of sensemaking are not described. Therefore, this thesis also unpacks the social dimension
of health management and specifically examine how the community of peers contributes to disease
sensemaking within an OHC. By developing self-tracking as a social practice, | will show how this
happens in the context of PD self-management. To achieve this, | develop a conceptual framework
by building upon previous research which examined OHCs as sensemaking spaces where members

engage in collaborative practices around their health (e.g., Figueiredo et al., 2017; Patel et al., 2019).

To understand how PwP make sense of self-tracking and their condition together, | devised a
conceptual framework elucidating the theoretical constructs and their presumed interconnections
(Miles & Huberman, 1994). | adopt the definition of social sensemaking as “the back-and-forth
negotiation of meaning” (Mamykina et al., 2015: 3220). This definition underscores that social
sensemaking is a process shaped by the interactions within the social context. In my effort to
theorise and examine social sensemaking and comprehend its underlying mechanisms, | created a
conceptual framework explaining the key theoretical constructs and their presumed relationships

(Miles & Huberman, 1994).

Before | present this conceptual framework, | will present how my work addresses a gap in the

existing framework by Mamykina et al. (2015) presented in Section 2.6. In summary, alongside its
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focus on the cognitive processes involved in creating inferences, the authors described that during
this phase, individuals could activate their social networks and look to others for insights regarding
possible explanations. Even though this creates opportunities for social sensemaking, the framework
does not describe how this social element plays out in the sensemaking process. The authors
actually suggest that “much of sensemaking in diabetes self-management occurs in isolation when
individuals are limited to their own experiences and conclusions”(Mamykina et al., 2015: 411). This
contrasts with what | have presented so far, showing that self-tracking is a social practice (Section
2.6). It is often shared in OHC (Section 2.7), and thus, social interactions facilitate the sensemaking of
self-tracking (Section 2.7). These points also align with previous research showing that “health
management, even when self-driven, is inherently social and depends on a person’s direct
relationships and broader sociocultural contexts” (Murnane et al., 2018: 1). Therefore, while the
previous Sensemaking Framework (Mamykina, Smaldone, et al., 2015) provides insights into the
individual level of sensemaking and how it can help people better manage their condition
independently, it does not account for the social relationships that are part of health management

and affect disease sensemaking.

| will now present my conceptual framework for social sensemaking, which is built on three integral
dimensions of the social interactions taking place within an OHC and contribute to the back-and-
forth negotiation of meaning:

a. common ground

b. challenging ideas

c. knowledge sharing

These dimensions are my guiding concepts, which work as a lens through which | view the research

field (Boeije, 2010). | present below each dimension and exemplify relevant work from the literature.

a) Common Ground

Establishing common ground involves practices that build shared knowledge, beliefs, and
assumptions (Clark & Brennan, 1991) between people with chronic diseases. For example, Huh and
Ackerman (2012) studied the online interactions of people with diabetes regarding seeking and
receiving help. They found that people develop a common understanding of their disease self-
management through sharing and aligning their personal histories and opinions. Common ground
can also be critical when people seek validation regarding having a “normal” experience. As O’Kane
et al. (2016) explained, when people with migraines compare their personal experiences, normal

does not “mean ‘typical’, but rather ‘acceptable’, which suggests that what a person has discovered
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about their own health experience is close to what is experienced by others”. Nakikj and Mamykina
(2017) have argued that shared experiences and interests are critical for people to engage in social

sensemaking and to develop common ground within an OHC.

b) Challenging Ideas

Challenging and transforming ideas entails actively identifying and negotiating boundaries and
misalignments about chronic disease self-management. For example, Mamykina, Nakikj, et al. (2015)
examined the patterns of communication within an online diabetes community and found that
people built shared meanings through discussions but also through perspective negotiation and
conflict resolution. Specifically, perspective negotiation happened as members of the OHC often
interrogated each other’s perspectives, weighing evidence, and presenting and critiquing new
arguments and evidence supporting either of the contrasting positions. However, ultimately,
members would seek to resolve conflicting perspectives. Values and personal experiences could not
be reduced to one single truth, and, therefore, the diversity of opinions was recognised as an

essential element of the interaction.

On the other hand, when discussions about more objective topics, such as new scientific discoveries,
took place, deeper engagement through active back-and-forth negotiation of different perspectives
and negating ideas could lead to a resolution. Moreover, Mankoff et al. (2011) studied how
competing viewpoints online affect the disease understanding of individuals recently diagnosed with
Lyme disease. They found that online communities give access to information beyond the dominant
explanatory model of the disease, which is often associated with how the medical community
understands it. As the authors explain, even when an online community predominantly supports
alternative perspectives on causality, management, and cure, this does not mean that members
accept the opinions shared without looking at them critically. Ultimately, people’s disease
understanding can evolve owing to these competing viewpoints and even empower some members

to take a more active role by creating online content and advising others affected by the disease.

c) Knowledge Sharing

The third dimension of social sensemaking is knowledge sharing. The literature has established that
exchanging knowledge and information is the most critical activity in OHCs (Guo et al., 2020; Yan et
al., 2016), which aligns with findings from other types of online communities. Nevertheless, OHCs
differ from other online communities because their knowledge is closely related to members’
physical and mental health (Zhang & Liu, 2022). According to Yan et al. (2016), there are two types of

knowledge sharing within OHCs; the first is described as general/public knowledge sharing, while the
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second is labelled as specific/private knowledge sharing. The first one encompasses publicly
available information, which can include, for example, hospital and medical information. Therefore,
this type of information is usually more clinically oriented. The second type of knowledge sharing,
specific to the person, includes personal health information such as medical treatment and the lived
experiences of disease. This type of knowledge deriving from lived experience would not always be
shared with GPs or specialists as it does not often conform to clinical knowledge or norms. For
example, Greene et al. (2011) found that people with Type | diabetes described how to count
carbohydrates to enable extended alcoholic drinking sessions without risking ketoacidosis. Thus, this
type of knowledge is experiential mainly as it is often gained through the trial and error of managing

the lived experience of a chronic disease (Hartzler & Pratt, 2011).

Developing this conceptual framework allows me to examine the process of social sensemaking in a
Parkinson’s OHC and unpack its three key dimensions: common ground, challenging ideas, and
knowledge sharing. This thesis contributes to this line of research, which has started to explore
social sensemaking about complex (e.g., Chopra et al., 2021) and progressive (e.g., Zou, 2022)
conditions. Specifically, it focuses on PD, a complex disease with causal mechanisms which are
challenging to interpret regarding the symptoms, treatment, and side effects but is also progressive

with a range of cognitive, emotional and physical symptoms.

2.10 Summary

The goal of this chapter has been to establish the background of my area of research, which was
underpinned by two theoretical conceptualisations: self-tracking as an individual practice and self-
tracking as a social practice. At the start of the chapter, | began reviewing previous work on self-
tracking for chronic disease. | have shown that there is no single way of practising self-management
because of the complexities of everyday life. As a result, | established that my work embraces a lived
view of self-tracking in the context of PD self-management. Then, | presented the disease
characteristics of PD, which can be summarised in three main points: a) a wide range of physical,
cognitive, and emotional symptoms, b) intra-personal variability, and c) disease progression. These
characteristics shape how PwP can practise self-management and, thus, inform my analytical

approach on PD tracking and sensemaking.

Next, | discussed how previous work had approached health technologies specifically for PwP. |
demonstrated that health technologies designed for this group have primarily focused on improving
the clinical assessments of the disease. While this work supports the clinical agenda and, thus, is

very important, previous work has also shown that there is often a misalignment between clinical
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requirements and the needs of everyday life. Considering the insights this work has generated, we
need to understand how PwP perform self-tracking in everyday life before we move on and design
more self-tracking technologies for PwP. Building on previous literature on theoretical perspectives
on self-management, this thesis considers a different framing of PD self-tracking that acknowledges

the nuances of everyday life.

To do this, and in line with taking a lived perspective of self-management, | introduced sensemaking
as an approach to understanding how PwP make sense of their self-tracking data and self-
management. | chose the Sensemaking Framework because it focuses on chronic disease self-
management. Nevertheless, the literature presented at the beginning of the chapter indicated that
these sensemaking framework has focused, so far, on non-progressive diseases such as diabetes. As
the nature of the disease is likely to affect how people practise self-management and make sense of
their disease, so it remains unclear how this framework can be applied to the PD context.
Furthermore, | unpacked the second pillar of the background work, namely self-tracking as a social
practice, by re-introducing the concept of self-tracking — which is the focus of the thesis — but this
time, with a social lens. More specifically, | showed that people with chronic conditions share their
data with others. Therefore, the social aspects of self-tracking are essential in self-management.
Whilst a large portion of PD work has focused on how self-tracking data can be shared with
clinicians, opportunities remain for exploring ways of sharing self-tracking data with peers. In
addition, | showed that OHCs are spaces where people with chronic conditions share their data and
where social sensemaking happens. While OHCs have been studied extensively, research on OHC for
PwP has not examined the process of social sensemaking, especially in the context of self-tracking. |
further identified that this social aspect is not captured in the Sensemaking Framework for self-
management (Mamykina, Smaldone, et al., 2015). To address these two gaps, | developed a
conceptual framework for social sensemaking of chronic disease self-tracking, drawing from
previous work on OHCs, self-management and sensemaking. This framework describes the different
dimensions of social sensemaking including sharing common ground, challenging ideas, and

knowledge sharing.

Finally, this literature review confirms that before we design more self-tracking technologies for
PwP, future work on PD self-tracking should examine how PwP practise self-tracking in everyday life
and interpret their data, as well as understand how PwP make sense of their data with their peers in
social contexts such as OHCs. The subsequent chapters will work towards this direction. More
specifically, Study | (Chapter 4) examines self-tracking in PD through a sensemaking lens. Study I
(Chapter 5) delves into the social aspects of chronic disease self-management by focusing on how

PwP make sense of their PD together and the role of self-tracking in social sensemaking within OHCs.
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Lastly, | bring all the main thesis concepts together in a design-oriented study (Chapter 6) where |
investigate how we can design for PD self-tracking in a way that accounts for individual and social

sensemaking to support the lived efforts of self-management.
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Chapter 3: Methodology

3.1 Introduction

In the previous chapter, | introduced the relevant literature to my research area, presenting the
theoretical background of this work. In this chapter, | delve into the epistemological underpinnings
of this thesis and provide the overarching methodology used to address the research questions in
this thesis. More specifically, | start by introducing social constructivism and the epistemological and
ontological principles it adheres to. Then, | present a human-centred methodology, including online
data and co-design informed methods. Finally, | discuss the ethical considerations that underpin my
methodological choices. As this thesis uses a combination of methods, every study chapter (Chapters
4, 5, and 6) has a separate section describing the methodology in detail, including elements of the

data collection and analysis of the respective study (Study I, Il, and III).

3.2 Social Constructivism

Before describing social constructivism, | would like to reflect on how | perceive its role in my
research. | did not see my methodology as a rigid framework throughout this journey. Instead, |
conceptualised it as the combination of my interests, perspective on the world, and thoughts
towards creating knowledge (Braun & Clarke, 2013; Clough & Nutbrown, 2012). My epistemological
position is grounded in a social constructivist view (Charmaz, 2006), which recognises experience as
the starting point of the inquiry and asks how people construct it. Its ontological underpinning is
relativism, which takes the perspective that reality cannot be separated from our human intentions
or knowledge — our view of reality will always be shaped by our thoughts (Braun & Clarke, 2013).
According to social constructivism, understanding the phenomenon observed is reached by viewing
its multiple realities and placing it in a network of connections and constraints (Willig, 2016). Also,

interpreting the phenomenon of interest is itself a construction (Suter, 2012).

As presented in Chapter 2, the current literature on PD self-tracking privileges clinical measurements
of the disease. Thus, | argue that it lacks “epistemological heterogeneity”, meaning that it does not
currently reflect the “complicated co-existence of different ways of acquiring knowledge about” this
chronic disease (Storni, 2015: 271). To address this, | move away from an epistemological position
that promotes one objective truth and views chronic disease only in its clinical metrics (Wilson,
2000). | choose a social constructivist view on PD self-tracking, which challenges the objective basis
of conventional knowledge (Gergen, 1985), recognises the diversity of self-management and

validates different ways of experiencing and knowing a chronic disease.
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3.3 Human-centred Methodology

This thesis applies a human-centred methodology combining qualitative research and design
methods. This orientation is inspired by previous human-centred research methodologies that aim
to understand people’s practices and experiences before iteratively engaging in design work (e.g.,

Ayobi, 2020; Ibrahim, 2020; Patel, 2023).

At the beginning of my PhD work, the research area | sought to understand and learn about could
not be answered through experimentation or quantification. Instead, | needed to understand the
world of those living with PD — what they needed in self-tracking technologies and what they sought
to achieve — by indirectly observing their experiences and listening to their thoughts. As such, |
adopted a qualitative orientation in my research, facilitating, understanding and describing rather
than measuring and explaining (Storni, 2014). Empirical research aims to understand the world by
directly or indirectly observing it (Goodwin & Goodwin, 2016), and qualitative methods seek to
understand the thoughts and lives of individuals without emphasising measuring or quantifying
them (Silverman, 2005). This approach was essential before | engaged in design work, as it would
entail learning from those living with PD rather than making assumptions about what they felt and

wanted.

Next, | used co-design informed methods for the last study of this thesis. As participatory and co-
design-led methods can illustrate how we can build bridges between different stakeholders to
provide human-centred care, | borrow from these to enrich my research practice. More specifically, |
describe an approach toward conducting a co-design-informed study with PwP, carrying out

research with (rather than about) PwP and iteratively engaging with design.

3.4 Online Data

For Study | (Chapter 4) and Study Il (Chapter 5), | explored an OHC to investigate self-tracking and
sensemaking in chronic disease self-management. For three main reasons, | used online data (texts
produced by the OHC members and documented in their forum posts) to understand life with PD
better. First, considering the retrospective nature of interview methods and our cognitive limitations
to recall situated actions (Blandford et al., 2016), there is a potential discrepancy between
participants' descriptions and everyday activities. Second, insights from online data are based on
naturally occurring phenomena consisting of a less intrusive method of gathering insights into
people’s lives, as in the absence of the researcher, there is no potential influence on the responses
provided by participants (Ayobi, 2020). Third, | collected a large data set, which was expected to

yield rich data within a short period.
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Ethical Considerations for Using Online Data

| was granted ethical approval by the Birkbeck Ethics Committee to carry out both studies. Using
online data for research is a topic of debate within the HCI research community (Proferes et al.,
2021) as it raises ethical considerations regarding informed consent, anonymisation, and harm
minimisation (Webb et al., 2017). Therefore, | considered carefully the ethical implications of
undertaking a study using data online. My main priority was to not cause distress or harm to any
community or individual through my work. Content within the OHCs can be defined as sensitive; in
many cases, the users discuss their personal health experiences, including their relationship with
their doctors and their family, as well as personal details from their lived efforts of self-management.
Some users shared moments of emotional vulnerability, and as a researcher, | was responsible for
being respectful towards this sensitive topic. Therefore, ensuring users' confidentiality and

anonymity was very important to me.

To address the ethical challenges, | started by exploring what processes and practices had been
followed by similar studies. | found that previous studies either reported using publicly available data
(e.g., Bussone, 2018), formal ethical approval (Ayobi et al., 2018), or did not discuss the concept of
ethics or ethical approvals to carry out a study using publicly available data (e.g., Mamykina et al.,
2015). However, data available online does not mean there is an open and unrestricted right to use
it. When people publicly share their data online, it cannot be assumed that they are aware of the
fact that different organisations and actors could reproduce it. Best practices for online research
include obtaining permission to reuse comments for research purposes (Townsend & Wallace,
2016). While it seemed common practice to use data from the open web, | preferred to collaborate
with the social network of HealthUnlocked to get data from the Parkinson’s Movement community
within this platform. Part of the signup process on HealthUnlocked included the consent request to
use HealthUnlocked data for research purposes. Therefore, data provided by HealthUnlocked came
only from users who had consented for their data to be used in research studies. Lastly, | familiarised
myself with the ACM Code of Ethics to ensure that | adhered to the core principles of avoiding harm,
being honest and trustworthy, and respecting privacy during data collection, analysis and report

(Association for Computing Machinery, 2018).

3.5 Co-design informed Methods

As mentioned in Section 3.4, | used co-design informed methods in Study Ill (Chapter 6). The way we
design has epistemological underpinnings; thus, | acknowledge that my epistemological position
informed my choices of design methods. More specifically, design can potentially privilege certain

forms of knowledge and reaffirm the assumptions attached to them (for instance, what counts as
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relevant information). Participatory and co-design methods have been especially helpful in medical
settings to address different stakeholder perspectives and needs in technology design. These
methods engage participants throughout the design process to sensitively understand the complex
settings and participant groups being explored (Lupton, 2017). In this thesis, co-design-informed
research is therefore concerned with “re-establishing the asymmetry between designers and the
end users and between their knowledge, values and expertise” (Storni, 2013) and ensuring the

design process is human-centred.

Ethical Consideration for Co-design informed Methods

Before conducting this study (and before the pandemic breakout), | spoke with several PwP in
person and shadowed a neurologist treating PwP. From this experience, | gained an empathic
understanding of people’s management of PD and its impact on individual’s lives. | also became

better prepared for in-person research.

As the COVID-19 pandemic changed our ways of working, | had to rethink how to apply co-design-
informed methods. | aimed to provide flexibility and safeguards for participants considering the
COVID-19 pandemic, the variable nature of PD and people’s idiosyncratic well-being needs.
Following Birkbeck’s guidelines, the third design-oriented study took place remotely, and the
selected methods were adapted accordingly. This allowed me to explore and evaluate remote co-

design techniques. Conducting remote research presented its own strengths and limitations.

For PwP, there have long been additional barriers to in-person research, such as increased
transportation needs and not accessible physical facilities. These barriers also result in recruiting a
less diverse group of participants as research may be restricted to populations within university
areas. Researchers have used remote design techniques to overcome logistical issues such as travel
for geographically-distant participants. However, considering our emerging understanding of best

practices to support PwP in co-design practices, these approaches also pose barriers.

The first barrier is that PwPs’ experience physical symptoms such as tremor and dyskinesia. As
previously indicated, they also experience on-and-off times, which can make design activities
challenging to apply. Research has identified the importance of supporting embodied interaction
and sensory engagement as a result of these symptoms; however, these also become more
challenging in remote methods (Lazar et al., 2017). The second barrier is that, when involving PwP as

co-designers, real-time interaction is important given the self-management.
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For my third study, | conducted online workshops over Zoom and decided not to mail physical
materials to participants before the sessions started, as described in similar design-oriented projects
(e.g., Kopanoglu, 2022; Nasr et al., 2016). Instead, | used a digital probe to avoid exposing the

participants to any harm (physical or psychological) while risking potential exposure to COVID-19.

When onboarding the participants to the study, | explained clearly to the participants that they could
share within the limits of their comfort zone and that they could withdraw from the study at any
time. When using the technology probe (see Chapter 6), participants could decide what was
important to them to track. | shared information sheets and consent forms with participants before
collecting any data, and | scheduled informal chats via telephone or Zoom® to support participants in
making an informed decision. | provided my contact details as part of the consent procedures. | met

regularly with my supervisory team throughout this research to discuss any issues.

3.6 Summary

This chapter outlines the epistemological underpinnings of my thesis on social constructivism and
the human-centred methodology employed in this thesis. | describe the combination of qualitative
and design methods used to answer my research questions. Finally, | outline ethical considerations

derived from my methodological choices and how | addressed them.

® https://zoom.us/
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Chapter 4: Study | — Self-tracking and
Individual Sensemaking in Parkinson’s

Part of this Chapter has been published in the following paper:

Vafeiadou, Jenny, Asimina Vasalou, and George Roussos. "Self-tracking in Parkinson's The Lived
Efforts of Self-management." Proceedings of the ACM on Human-Computer Interaction 5. CSCW1
(2021): 1-25.

4.1 Introduction to Study |

A growing body of research shows that self-tracking for disease self-management needs to be
understood in the everyday context (Karkar et al., 2017; Nunes, 2015). However, as | argued in
Chapter 1, self-tracking in the context of PD has often been studied from a clinical perspective.
Therefore, | adopt the lens of self-tracking as lived (Rooksby et al., 2014),and define self-tracking as a
practice. This lens can support a new understanding of how self-tracking happens in the context of
self-management, because PD complex disease character makes difficult the existence of a standard
practice in its self-tracking. Furthermore, to understand the value of self-tracking for self-
management, it is necessary to also consider the cognitive process of disease sensemaking. Past
work (Klein & Vamos, 2016) indicates that self-tracking itself is important, but not sufficient, in
motivating individuals into action. Given the multidimensional character of the disease, the
interpersonal differences, and the intravariability in disease manifestation, it is more important than
ever to understand self-tracking as part of people’s efforts to understand the different ways the
disease manifests. This approach can help us to identify what information PwP value when making
health decisions, contributing a more inclusive perspective on their needs, and opening future

directions for self-tracking technology designed to support PD self-management.

To achieve this goal, | conducted an exploratory qualitative study of a social network dedicated to
health called ‘HealthUnlocked’. In line with my aim to capture the nuances of people’s lived efforts
to manage the disease, | clearly distinguish between self-tracking and PI. | adopt a broader definition
for the concept of self-tracking that focuses on practice rather than on the use of Pl technology.
Additionally, my self-tracking definition encapsulates quantitative (e.g., motor measures) and
qualitative (e.g. mood) data. Therefore, reflecting a lived perspective on self-tracking (Rooksby et al.,
2014), | conceive of self-tracking as any practice embedded in everyday experience that supports an
individual “to collect personally relevant information for the purpose of self-reflection and gaining

self-knowledge” (Li et al., 2010). This information “could be in the form of numbers generated by
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wearable sensors, nominal or categorical, ordinal scales, photos, notes, etc.” (Almalki et al., 2013).
Given this broad definition of self-tracking, | first need to understand what PwP track and why it is
important to them. Then, | move on to examine the tools used by the individuals and how they make
this choice. Lastly, | use an existing framework of sensemaking for chronic disease self-management
(Mamykina, Smaldone, et al., 2015) to understand how self-tracking currently fits within people’s

self-management, and to identify how people with Parkinson’s engage in sensemaking.
This study seeks to address three research questions:

RQ1: What information do PwP self-track and why?

RQ2: What tools do PwP use for self-tracking and how they make their tool choice?

RQ3: How do PwP engage in individual sensemaking of self-tracked information and what self-

tracking practices underpin sensemaking?

The contributions of this empirical study are threefold. First, the study provides a descriptive
account of how PwP carry out self-tracking and sensemaking for their self-management. Second, |
contextualise a previously developed framework of sensemaking for chronic disease self-
management (Mamykina, Smaldone, et al., 2015) to PD self-management demonstrating that the
characteristics of this chronic disease pose particular challenges during the process of sensemaking.
Lastly, building on my empirical understanding of self-tracking practices and sensemaking, | identify
several design considerations for self-tracking technologies aimed to support individuals with

Parkinson’s:

i) the need to design self-tracking tools that cut cross different domains and types of
information in order to support PwPs’ lived efforts to manage their health

ii) the continued need to track information that is objectively measured, but also the value of
enabling PwP to engage in self-reports that capture the qualitative dimensions of the
disease

iii) the importance of expanding the current scope of self-tracking for self-management to also

support PwP in disease self-awareness and to facilitate iterative self-experimentation

4.2 Methodology

As | presented in the previous chapter, my overall research approach recognises experience as the
starting point of the inquiry and also takes the perspective that reality cannot be separated from our
human intentions or knowledge (Braun & Clarke, 2013). Therefore, in my early endeavour within my

PhD research, a crucial initial step involved immersing myself in the world of PD. This familiarization
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process with the domain was essential to gain a comprehensive understanding of the condition, the
individuals affected, and the broader context in which they navigate their lives. To achieve this, |

undertook a multifaceted approach:

Informal Conversations: Leveraging my personal and academic network, | connected with individuals
living with PwP. | engaged in informal conversations with PwP from diverse cultural and geographic
backgrounds. These interactions provided invaluable insights into their personal experiences,

challenges, and coping strategies.

Community Engagement: | volunteered with Parkinson's UK, participating in events designed to
connect with the PD community. These experiences allowed me to interact with PwP, caregivers,

and family members, gaining a deeper understanding of their needs and perspectives.

Clinical Observation: | shadowed a neurologist specializing in PD, observing patient consultations.
This firsthand exposure to the medical context helped me comprehend the clinical aspects of PD, as

well as the ways in which PwP communicate their symptoms and concerns.

Through these experiences, | developed a nuanced understanding of the multifaceted nature of
Parkinson's disease. This foundational knowledge proved invaluable as | delved into the subsequent

stages of data analysis.

The data for Study | (Chapter 4) and Study Il (Chapter 5) were sourced from the same OHC context.
To avoid redundancy, the primary methodological approach for both studies is outlined within this
chapter. Chapter 5 will further elaborate on additional methods and approaches specific to its

research questions.

4.2.1 Research context, procedure, and ethics

As presented in Chapter 2, Parkinson’s is a complex neurodegenerative disease and PwP experience
a range of symptoms, side effects from different medication, as well as other personal challenges
related to the everyday experience of the disease. To address the challenges that arise from the
disease, many PwP have an active presence online. This is reflected in the increasing number of
OHCs dedicated to Parkinson’s, which operate within the major social networks for health such as
PatientsLikeMe, HealthUnlocked and Myparkinson’s Team. Similar to the approach taken in a recent
study aiming to understand self-tracking practices in relation to fertility care (Figueiredo et al.,
2017), | take the view that OHC offer an ideal site to examine PwPs’ self-tracking practices alongside

how these practices may support self-management in the everyday experience of the disease.
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The context of this study is the Parkinson’s Movement, which is an OHC active within
HealthUnlocked (HU). Established in 2011, and like other social networking sites, HU offers
functionality for creating a personal profile, updating one’s personal status and viewing news feeds
(see Figure 4.1). At present, HU includes over 700 health communities, each centred on a different
condition, or health issue, with 4 million total active users (York Health Economics Consortium,
2017). While the Parkinson’s Movement community was established in the UK through a partnership
with the charity ‘The Cure Parkinson's Trust’ (About Parkinson’s Movement, 2020), it is open to non-
UK membership, and English remains the primary language of communication. Social interactions
amongst members occur through threaded discussions, or private messages. In my research, |
focused on member posts within the Parkinson’s Movement community in HU (14,431 members and
12,322 posts as of January 2019). Parkinson’s Movement was used as a context for capturing the
self-reported practices of self-tracking and sensemaking as they relate to Parkinson’s self-
management. Given that OHC, like Parkinson’s Movement, attract people who take ownership of
their health, | envisioned this would result in rich posts about health self-management and in
particular self-tracking. Moreover, since HU was born from a partnership with the PwP-initiated

charity ‘The Cure Parkinson's Trust’, | anticipated that its members would be to some extent

engaged self-advocates.

-y
e66 Parkinson's Movement vl I
Prstalnidioals
Home  Posts  Members ()  About
How can | easily monitor my symptoms? Related Posts

How long can | hope sinemet will be
N9 effective in suppressing symatoms of PD?

) conl getsuggestions o how to nvalve

%' vy husband in a support group?
Q How far back can you trace PD symatoms
before diagnosis?
(=) How can | reduce episades of confusion?
&/
. How long can | keep tesching with
Reply ke |( Saved | More v Parkinson's?

Figure 4.1: Snapshot from Parkinson's Movement Posts

The website and community forum are open to all for viewing and are made available to search
engines. People who want to post are required to register; and advertising or conducting a research

study requires prior permission. Following the ethical research regulations of HU, | formally
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requested permission to conduct research on this community. Approving my request, HU provided
me with a data corpus including 5,000 randomly selected posts created between March 2011 and
July 2018. Posts were anonymized by HU with each post assigned a unique identification number. A
post is defined as an individual message posted by a Parkinson’s Movement member, usually
extracted from a longer message exchange between community members. Upon signing up to the
OHC, HU members are asked to agree with the HU’s terms and conditions. More specifically, among
these terms and conditions, there is the option to opt in or out from the use of their posts for
research purposes. The dataset obtained excluded data from those who had previously opted out. In
addition to following the social network’s ethical procedures, ethical approval was obtained by the

Birkbeck University Ethics Committee.

More specifically, as outlined in Chapter 3, during the ethics application process, | engaged in
valuable discussions with Dr. Felix Reidl at the Computer Science Department at Birkbeck. These
conversations were instrumental in shaping my research practices and ensuring ethical conduct. We
explored various data collection approaches, including the use of publicly accessible social media
data. However, | opted for a collaborative approach with an online community that has established
data handling practices and explicit consent for research purposes. This decision aligns with best

practices in HCl research and prioritizes the ethical considerations of the research participants.

4.2.2 Selection of events

| uploaded the 5,000-post data corpus obtained from HU to the qualitative data analysis software
Nvivo (Version 12). Since my aim was to identify discussions held by online members about their
self-tracking in relation to PD self-management, | identified a set of keywords that would allow me
to select appropriate events. To construct the keyword list and run the initial queries, | used a set of
pre-defined keywords such as “track”, “record”, and “monitor” to identify self-tracking instances as
well as words referring to digital and non-digital self-tracking mediums such as “diary”, “watch”, and
“mobile”. These keywords were identified by consulting previous research reporting on the tools,
practices, and conceptualisations of self-tracking (Ayobi, Marshall, & Cox, 2017; Faisal et al., 2012;
Lakshminarayana et al., 2017). | also extended the keyword list based on the results of a previous
study on Parkinson’s self-tracking in which PwP had reported what they were tracking (Stuart, 2017)
(see Table 4.1). At this point, it was found that while PwP perform most of the self-tracking activities,
in some cases where PwP had progressed in their disease, their carers also performed tracking

activities. Such cases are outside the scope of the study and are thus excluded. In total, this process

resulted in 405 posts.

50



’

Type of Information Frequency in PwPs
responses

Balance Very Common
Glasses of water consumed
Bowel Movement/Constipation
Tremor

How easy was to wake up this
morning

Alcohol Consumption Common
Morning Stiffness
Speech

Caffeine Intake
Happiness

Parkinson’s on-off Less Common
Pain

Have | had a good day?
Went toutside today
Sweet treats

Time Spent outside

Table 4.1: Types of information tracked by PwP reported in (Stuart, 2017)

4.2.3 Data Analysis

Following the selection of events, | started with a familiarisation stage recommended in qualitative
analysis where | read the posts extensively (Braun & Clarke, 2006). To answer the research
guestions, three types of analysis were conducted (see Table 4.2). | had regular meetings with
supervisors to discuss the coding and the development of themes related to the data. | iteratively
reworked the codes and the themes in discussion with supervisors until the coding scheme was

finalized. Subsequently, | analysed the remaining dataset.

First, | analysed the posts at word level to identify the self-tracking information types mentioned in
each post, as well as the tools used by PwP to track (RQ1 & RQ2). This allowed me to create a
comprehensive list of self-tracking information types and tools reported by PwP across the entire
dataset. Second, | iteratively analysed the entire dataset inductively with the aim to capture the
meaning, experience, and practices PwP reported with respect to why, or how they collected
information and used the self-tracking tools (RQ1 & RQ2). Third, | used the sensemaking framework
(Mamykina, Smaldone, et al., 2015) as a conceptual framework to identify instances of PwPs’

sensemaking (RQ3). For this last stage, a combined technique of deductive and inductive coding
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(Fereday & Muir-Cochrane, 2006) was employed. Using the sensemaking framework, | created initial
codes aligning with the framework’s two modes and three phases. | then looked in the data for
evidence of these pre-determined codes using them as a pre-existing coding frame (deductive
analysis). If | diagnosed that the sensemaking process expressed in a post did not align with the
codebook, | created new codes and incorporated them into the coding scheme (inductive analysis).
This analytical process continued until no new codes were yielded. This combined deductive and
inductive analysis was necessary to ensure that the sensemaking framework, informed by the
characteristics of diabetes, also captured the nuances of Parkinson’s. The analysis was iterative and
reflexive since the selection and application of the framework was revised and updated to fit the

data (Chambliss & Schutt, 2013).

Phase | Types of analysis Reported in Section RQ
addressed
15t Word-level analysis Information types (Section RQ1
phase 5.1) RQ2
Tools (5.2)
2nd Inductive analysis Reasons for tracking (5.1) RQ1
phase Selection of tool criteria (5.2) RQ2
Self-tracking practices (5.3) RQ2
3 Deductive & inductive Sensemaking in Parkinson’s RQ3
phase | analysis (5.4)

Table 4.2: Analytic Approach

4.3 Findings

4.3.1 Information Tracked & Parkinson’s Everyday Experience

This section answers the RQ1 on what PwP track and why. My findings revealed that PwP tracked a

variety of information, which coalesced into four main categories based on their domain:

o Treatment information reflects the prescribed medicine, natural supplements, and other
non-drug treatments, such as physiotherapy, that PwP use to manage their symptoms.

e Parkinson’s symptoms (cognitive, psychological, physical/motor) capture information about
the multidimensional character of the disease as it manifests for each PwP.

e Generic health indicators include information about general physiological measures that

indicate good health.
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o Lifestyle information captures the day-to-day well-being, habits and routine activities PwP

engage in.

Tracking a combination of these diverse information types allows PwP to manage different aspects

of living with the disease. Table 4.3 summarises each domain and the associated information PwP

tracked.
Domain Information tracked
Treatment ¢ Medication schedule and/or adherence

¢ Medication side effects

¢ Medication efficiency

e Alternative/natural medicine efficiency
¢ Overall Levodopa intake ’

Parkinson’s symptoms | e Pain experienced

¢ Fatigue experienced

¢ Motor symptoms (tremor, rigidity, dyskinesia, slowness,
falls)

¢ Drooling experienced

¢ Psychology & emotions (mood, depression, panic attacks)

Generic health e Bowel movement/constipation
indicators ¢ Blood pressure
e Weight

e Sugar levels
e Temperature
* Oxygen levels
e Urine levels

Lifestyle ¢ Timings of meals in relation to medicine timings

¢ Content of meals, diet, calories intake, protein intake

e Physical activity and exercise

e Sleep levels

e Perceived quality of life

e Amount of time spent on activities, e.g., chores, hobbies
¢ Timings of the day during which PwP are productive

Table 4.3: Parkinson’s tracking domains and information

Across these four domains, the information tracked was captured and represented either

quantitatively and/or qualitatively. Quantitative information included tremor severity (Parkinson’s

7 Levodopa is a synthetic substance that is converted in the brain to dopamine. It is used chiefly in the
treatment of PD.



motor symptoms), medication timings (Treatment), and falls (Parkinson’s motor symptoms).
Qualitative information typically relied on the individual’s subjective assessment; for example,
quality of life (Lifestyle), fatigue (Parkinson’s physical symptoms), and emotions (Parkinson’s
psychological symptoms). Reporting psychological symptoms and medication side effects relied
predominantly on qualitative information, which posed a particular challenge to capture. To address
this, some PwP maintained a log of all information considered potentially relevant. As a PwP stated
characteristically: “I made a list of all my symptoms (what is getting worse or better)”. In contrast,
others recognised the limitations of self-assessment, instead choosing to track information that
could be measured accurately. The following quote exemplifies this: “Sleep, concentration, memory,
and mood are the things that bother me more than tremor, but | can’t measure those, except for an
inaccurate card-flipping memory game | have played for many years”. A few PwP developed their
own scales aiming to convert qualitative information related to their disease self-management into
guantitative. This enabled them to compare health-related progress across time more easily as the
following quote shows: “Well | felt! | give myself a grade in a PD diary each day dependent on

symptoms to record ‘progress’ (1 being awful and 5 being the best)”.

While each individual PwP chose to track different types of information, they all shared the need to
use this information to make sense of their experience of living with Parkinson's. To express their
lived efforts in managing Parkinson’s, PwP often shared the information they tracked alongside its
context, to highlight the broader complexities they experienced when living with the disease. This
narrative approach to reporting self-tracking allowed PwP to pinpoint, which information was
meaningful to them. It was in this context that a perceived mismatch was expressed between the
lived experience of the PD and the clinical consultation. Whereas the focus of clinicians tended to be
on motor symptoms and medication adherence, PwP concerns often centered on the lifestyle
implications and psychological dimensions of the disease. A PwP, who worked as a teacher and felt

that the disease affected immensely their ability to teach, explained the tension:

“Many things debar me from being able to teach: chronic fatigue, insomnia, anxiety attacks
in front of classes, inability to mark pupils work, apathy, flu symptoms etc. My specialist
wouldn’t really know about these more subtle aspects of my situation, and | always get the
feeling that clinicians place too much stress on motor skills. | sort of resent that my
specialist holds the key hand in a situation that | am the best judge to know what I’'m
capable of, not he.”

4.3.2 Self-tracking Tools and the Criteria for Tool Selection

This section focuses on RQ2: answering the question what tools PwP use, and what informs their

choice of tools. My analysis revealed that PwP did not have a single self-tracking tool, nor was there
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a standard set of preferred tools. When they decided to track information, PwP usually made use of
tools that were embedded in their daily routine. Table 4.4 captures the range of tools used. Whilst
non-digital tools were employed, it is evident that a range of digital tools were also in use. These
included self-reporting tools such as online forum posts, blogs, and digital notes, reminders, activity
trackers, and data representations. As reported in the previous section, the variety of digital tools
employed shows the diversity of quantitative and qualitative information tracked. Most notably,
several of the online forum posts analysed were in themselves self-reports of self-tracking as the

example below illustrates:

“7.00am — get up, shower, breakfast, take requip, azilect, omeprazole and multi vitamins,
get dressed and off to work

8.00- am at work (luckily just round the corner) look at E-mails, ring IT dep’t to see if they
have resolved my dragon software issue (the security systems and Dragon don’t get on)...”

Non-digital tools Digital tools
Mental tracking Digital notes applications
Notes Making graphs
Journal/diary Alarm clocks
Watch Videos
Use of online health
forums
Blogs
Vlogs
Wii-Fit
Digital Watch

Table 4.4: Tools of self-tracking

The selection of a particular self-tracking tool and its continued use was influenced by three criteria
namely familiarity, access and the flexibility to fit with the specific goal. For many PwP, the mobile
phone met these criteria. The use of phones was already pervasive and thus familiar, but also
phones are portable and always accessible. One of the PwP explained that familiarity with phones
generated a sense of control over the process of self-tracking: “Very relaxing, the phone gives you
full control. Nothing to adjust or think about. Just press the start button in the morning when you
take the medicine.” Another criterion was flexibility, with tools capturing information that could
concurrently support multiple goals perceived to be useful: “I've got two charts going now. One is
hourly to record my motor fluctuation and one is daily to record other symptoms, amount of exercise

etc. | have these on my laptop.”
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However, depending on the self-tracking tool used, sometimes the three criteria could not be
satisfied at once. In one example, a PwP valued the flexibility afforded by charts to create different
types of representations; and yet, their lack of access to a laptop became a barrier to the
sustainability of this practice: “The problem is, if I’'m not working on my laptop, | don’t fill in my chart
and even though I think I’ll remember later | often don’t”. Conversely, in another post, a PwP used a

wearable self-tracking tool that afforded continuous access but did not satisfy their goal:

“... really need a watch with an "expandable" wristband. For PD folks that need two, three
or more "alarms" to handle medications over a 24 hour period, | have not been able to find
a watch that can do more than 1 alarm in 24 hours.”

4.3.3 Self-tracking practices

Self-tracking practices incorporating these tools differed in structure and timespan. Structural
differences encompassed the frequency of tracking and the granularity of the information captured.
Some PwP applied a structured self-tracking practice with regular capture of data and in a high level
of detail as shown in the following quote: “..an elimination taking out food suspects and keeping a
careful diary of symptoms experienced is best”. However, tracking frequently and with high
granularity implied effort and time commitment. Some PwP attempted to address the burden of
self-tracking by compromising on frequency. As one PwP explained: “As for me | keep log, but only
write on Tues & Fridays”. Another approach was to focus on and analyse less frequent critical events
of positive health: “If | felt | had a good day, then | make an effort to remember what | did and what |

ate over the past day and make notes”.

The timespan of self-tracking practice was shaped by the aim underpinning the desire to engage in
self-tracking. For some PwP, self-tracking was an approach for maintaining consistent levels of self-
management and was incorporated longitudinally in their daily routine. As one PwP explained, not
only did tracking lifestyle information help to support a healthy routine for self-management, but it
was also used to assess the achievement of prior goal setting: “Exercise exercise exercise must move
as much as possible best medicine. Try and keep workout diary and plan my next day or give myself
goals to meet. This will help you stay motivated and focused”. Self-tracking was also a time-bound
activity used to address specific problems. Accordingly, PwP engaged in personal experimentation
with treatment interventions to evaluate the improvement, or deterioration, of their symptoms.
One PwP, for example, reported tracking treatment across time to reach an optimal level of their

medication dosage:

“Started wearing off March 2013 after 1.5 hours. Neuro seems stumped so | have started
experimenting. For some reason my mornings are still OK - better than off-time. So now |
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start at noon, 1x100 Sinemet then 1x100 every hour until 8 pm, no off-time, can go 1 hr 15
min but no more. It concerns me that this may be too much for me (from 450 to 900 mg). |
have tried 200 mg — no difference. It seems that it’s all about experimenting till you find the
right dose, it seems no doc can predict that, but may be able to keep you out of trouble.”

4.3.4 Sensemaking in Parkinson’s

This section answers RQ3: how PwP make sense of their self-tracked data by using the Sensemaking

Framework (Mamykina, Smaldone, et al., 2015).

Habitual and sensemaking modes
The sensemaking framework proposes that individuals perform chronic health self-management

activities in two modes, the habitual and sensemaking mode. Each mode includes three
interdependent processes: perception, inference, action (Mamykina, Smaldone, et al., 2015). My

findings provide evidence that PwP operate in either of these modes while self-tracking.

Habitual mode. When in the habitual mode, PwP perceived new information; then their existing
mental models activated to make appropriate inferences. The following quote illustrates inference in
the habitual mode relating to the onset of tremor: “My tremor usually worsens during the day until it
is almost continuous during the evening. | often find that even if | don’t have a tremor at tablet time,
I develop one soon after taking the meds”. In a similar example, a different PwP had constructed a
routine action carried out when their wellbeing was at its best: “Mornings are generally good for me

so | usually plan my exercises and physical activities during that time frame”.

Sensemaking mode. As the sensemaking framework predicts, the sensemaking mode was triggered
when PwP perceived new information from self-tracking collected over a timespan, which could not
be explained by previous experiences or general knowledge. Examples of this included time periods
of medication efficiency and/or symptoms that are suddenly disrupted. The following illustrative
guote comes from a PwP who adhered to a daily medication schedule and tracked the response to
medication over time. This led them to identify a timeframe in the day during which the medication
didn’t work as expected combined with a negative unexplained impact on mood. This new
information could not be reconciled with the existing mental model of how this medication worked,
and therefore triggered the person’s sensemaking mode because they did not understand their

symptomatology.
“Why same time every day. Why do | fall apart at the same time every day. Almost every
day | get depressed and my meds don’t work or work poorly. It was at night about 5 or 7

pm but it has moved to mid-afternoon. | still take my meds at the same time as always. It
will last for an hour or 2.”
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While engaging in the inference phase of sensemaking, like the sensemaking process reported for
diabetes (Mamykina, Smaldone, et al., 2015), PwP formulated initial hypotheses that offered new

plausible explanations to the perceived gap.

“When it started, | thought it was low blood sugar or low blood pressure or high blood
pressure. | ruled those causes out by checking my BP and Blood Glucose. It’s not my thyroid
either, | get that tested every 3 months. Forget menopause, long past that, anyway | had a
hysterectomy at 42.”

Finally, PwP proceeded to the action phase of sensemaking by testing their new inferences. This was
achieved by engaging in active experimentation to evaluate the impact of their different choices. In
the following example, a PwWP reported on a treatment experiment with Mucuna Pruriens®i.e., a

tropical legume used by PwP as an alternative supplement to traditional drugs.

IIII

ve taken MP with water, juice, hot pineapple juice as a hot beverage. That last actually
worked pretty good. I’'m currently testing taking MC when | first begin sensing chest
fasciculations letting me know the C/L is running out, with a cup of black tea. After a few
minutes it kicks in then | find | can put off taking the C/L, until a little warmth, not
hyperpyrexia begins. | don’t think it needs to be this complicated and I’m seeking something
simple that has eluded me so far.”

My analysis showed that once an action had a positive impact, PwP adopted the new activity and the
new inferences developed are incorporated into the operational mode of their self-management
strategies. As proposed by the sensemaking framework, once the new activities became habits, the
habitual mode of self-management was restored. The quote that follows illustrates the completion
of a sensemaking episode involving treatment experimentation and the activation of a new

treatment habit:

“Initial success was at 4g daily several months ago. Moved to 6g daily for two weeks trying
to reduce tremor. Did not affect tremor. Failure was in fine motor control and constipation
return. Moved to 2qg daily finding improved motor control but still constipated. | returned to
the dose 4 g daily. Now no constipation and suppressed Parkinson's symptoms.”

Notably, given the interconnected nature of the domains, PwP usually tracked more than one kind of
information using multiple information types in order make sense of the situation. As a PwP

explained, tracking different information types to build their understanding of not suitable

8 Mucuna Pruriens, also referred to as the velvet bean, is a legume that grows in tropical and subtropical areas
across the world. Although the beans can be used as a source of food after they are boiled, MP is also a
medicinal plant, used for millennia in traditional Ayurvedic Indian medicine. Because it contains 6-

9% levodopa by weight. MP has been investigated for counteracting parkinsonian symptoms. There is no
regulatory body that controls standardization of the MP products (Gilbert, 2019).
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medication dosage: “I keep track of food, timing, and doses. Adding symptoms, blood pressure

readings and temperature to this journal has helped me identify my body’s signals of overdose”.

The Distinctive Character of Sensemaking in the Context of Parkinson’s

While my findings concurred with the sensemaking framework for chronic disease, there are also
features of PD that shaped the sensemaking process in distinguishing ways. In particular, during the
perception stage of sensemaking, comorbidity, disease progression and self-management best

practices triggered particular gaps in understanding.

Comorbidity. The majority of PwP tend to be older than 50 (NHS, 2019a) and thus, are often
affected by more than one chronic condition that needs to be managed. My findings show that
comorbidity posed a challenge for many PwP whilst they sought to identify cause and effect as part
of the sensemaking process. In the illustrative quote below a PwP shared the difficulty they faced in
disambiguating whether sleep and weight problems are triggered by Parkinson’s, or hypertension

medication (statins).

“Statins | have just read a very interesting article due to be published in Wednesday’s Daily
Mail about statins and sleep. It appears the statin Simvastatin has been linked with causing
both sleep disturbance and weight gain. | am on this statin and suffer from both these
things. | would be interested in hearing whether anyone else, taking this statin, has either,
or both, of these problems. My sleep and weight problems have been put down to meds |
am taking for Parkinson’s. Maybe this is not right.”

PwP often employed self-tracking to disambiguate their circumstances by exploring what the cause-
and-effect relationship of their symptoms might be. Since comorbidity is a common phenomenon in
aging, it was difficult to assess if an observation was the implication of PD, or of a comorbid disease.
For example, in the following quote, a PwP explained how their blood pressure was tracked in
relation to their PD medication regime. Their aim was to understand if the doctors’ diagnosis of

hypertension was correct, or if the elevated blood pressure was the result of their PD medication.

“My doctors all wanted me to get back on one of the blood pressure meds but | was sure
my problem wasn't hypertension but instead was triggered by levodopa issues. | was
proved right...The point here is that in the nearly two years that | was closely monitoring my
bp | saw a definite linkage between the BP readings and the levodopa in my system —— low
readings midway between pills, readings going up as | approached the time for a new pill,
peaking at pill time, and going down as the new pill took effect.”

Disease Progression. The progressive nature of PD and its changing symptoms (NHS, 2019a) are
reported across many of the posts analysed. New gaps in understanding triggered the sensemaking

mode because PwP often could not explain why new symptoms occurred, and if they indicated
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disease progression. In the following quote, a PwP described the frustration caused by a new and

recent symptom, which created a gap in their understanding:

“Since my last visit with my PD Dr. in Oct. my legs keep giving out on me and | fall, if | bend
to pick up anything, my body doesn't stop but rolls right down to the floor. | have no
warning sign before my legs give out.....it just happens.”

PwP relied on self-management routines that had become part of their habitual sensemaking mode.
However, as the disease progressed, these longstanding strategies are no longer effective. For
example, one PwP explained how an effective, stable, and longstanding treatment plan was not
feasible to maintain as the disease progressed, resulting in a gap in understanding. Thus, the impact
of the disease progression on the effectiveness of their treatment plan sparked a gap in

understanding.

“I have worked along with the same plan for the last 5yrs and it seemed to be working fine,
however my condition had deteriorated, and | had not considered a change in the way | do
things.”

Self-management best practices. For some PwP the knowledge of disease progression created a
sense of vigilance, whereby routine actions in self-management are continuously questioned and
revised. Rather than relying on the habitual mode until new information would trigger a gap, the
sensemaking mode was always active, and PwP were in constant search for new actions they could
evaluate both in relation to their current symptom relief and in slowing their disease progression.
Therefore, the sensemaking mode was not always triggered by a gap in understanding, but by the
invariable need to continuously identify possibilities for new actions to manage health. As one PwP
explained: “Treatment won’t be the same over the course of the disease. Many PwP are always in the
look of new supplements, treatments or lifestyle changes that can alleviate the symptoms such as
new types of exercise or different diet”. The sensemaking framework for chronic disease self-
management (Mamykina, Smaldone, et al., 2015) posits that self-tracking is an action-oriented
activity aiming to ultimately reach a successful self-management routine. This example suggests that
PwP constantly seek to optimise their self-management and this motivation acts as the trigger to the

sensemaking mode.

Awareness-oriented Sensemaking

In contrast to the sensemaking framework, | found that PD self-tracking was sometimes awareness-
oriented and did not involve the action phase. To this end, PwP used self-tracking to understand the
manifestation of their disease: how their treatment worked, or if a particular disturbance they

experienced was associated with PD. The illustrative quote below came from a PwP who tracked the

impact of the weather on their symptoms. Rather than sparking a self-management action, they
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reported an increased awareness of how the weather influenced their symptoms: “What about the
weather? | personally find that my symptoms get worse during hot weather. I'm curious, how does

weather impact my symptoms?”.

This awareness-oriented approach to sensemaking often occurred soon after PwP were diagnosed
and were seeking to understand the nature of the disease. For example, a PwP explained how they
kept a chart to track their symptoms soon after their diagnosis: “Sometimes it can be impossible to

truly know the cause and effect but in the early days | kept a chart to get my head around it”.

Another newly diagnosed PwP kept a list of his symptoms with the aim to understand the range of

PD symptoms:

“My Symptoms:

Frozen Shoulders

Rigidity in my joints and muscles
Tremors in my hands, face and legs

Terrible balance ( | stand up | lose my balance, while walking if | suddenly turn | lose my
balance ect.)

Anxiety....”
Awareness gained through self-tracking also enabled PwP to maintain a sense of control over the
disease and their life more broadly. As a PwP explained, by continuously planning and tracking their

time spent on activities, they knew that they could make things happen:

“All of it has challenged my morale, confidence, self-esteem and at times it has felt
impossible. But that’s it, it has felt impossible but in another strange way it isn't. | bang on
about making a plan all the time, and | know it seems geeky but it so works. On my plan |
make sure | have equal amounts of stuff, and | make sure that PD only accounts for around
40% of my available time.”

4.4 Discussion

My study set out to identify the everyday experience of Parkinson’s self-tracking with respect to the
information tracked, the tools employed, as well as the characteristics of the practice. Moreover, |
wanted to explore how PwP build on these practices to engage in sensemaking to manage their
disease. In this section, | discuss these themes to present Parkinson’s sensemaking particularities in
relation to PwPs’ day-to-day self-management. | interpret my findings from a design lens, and | aim
to identify design opportunities for digital self-tracking designed to support the everyday experience

and lived character of self-management (summarised in Table 4.5).

61



4.4.1 Self-tracking tools for Sensemaking

In agreement with Faisal et al., (2012) who argue that people with a chronic disease value diverse
information, my findings show that PwP track information types across four interrelated domains.
Reflecting the multidimensional character of Parkinson’s (lansek, 1999; Politis et al., 2010) the
symptoms tracked ranged from motor symptoms to emotions or pain experienced. Furthermore, my
findings support Mamykina et al. (2015) who characterize the self-management of chronic disease as
a process that makes sense of the “chaos of the lived experience.” The four domains captured in the
study highlight the significance of making associations — or generating cause-and-effect hypotheses
— between symptoms (e.g., dyskinesia), treatment (e.g., medication efficiency), and
outcomes/quality of life (e.g., sleep levels) as part of the sensemaking process in self-management.
The findings, therefore, suggest that self-tracking technology designed to support sensemaking for
the purpose of self-management could support this goal by enabling the tracking of a more diverse
set of phenomena. Moreover, PwP expressed their desire to increase clinicians’ awareness about the
implications of the “practical, routine, or banal aspects that characterise daily life with a chronic
condition” (Nunes & Fitzpatrick, 2018), which could be facilitated through the tracking of the

different domains and types of information that concern PwP.

Toward this goal, this research poses a number of implications for the design of technology that can
support self-management through self-tracking. First, | show that PwP seek to track information that
is both objectively measured as well as self-reported. While PwP perceived the tracking of
measurable information to be effortless, when it came to self-reports, they expressed a lack of
efficacy in having to define and to also measure qualitative dimensions of their disease across time.
Some PwP addressed this challenge by creating scales based on their own words and metrics to
capture their felt experiences, a practice also employed by people with Multiple Sclerosis (Ayobi,
Marshall, Cox, et al., 2017). Thus, technology that may support the pre-configuration of information
types and custom scales could provide motivation and scaffold for the tracking process of qualitative

aspects of the disease.

Second, | found that PwP used digital and non-digital self-tracking tools ranging from diaries, to
reminders, or Vlogs, echoing findings also reported by Matthews et al. (2017) who showed that
people with bipolar disorder (a chronic psychological condition) used a mix of semi-automated and
analogue self-tracking tools. PwP experienced difficulties in finding a tool that satisfied their needs,
further corroborating the lack of a widely accepted technological tool for the purposes of
Parkinson’s self-tracking and self-management. The diversity of information types tracked, and the

effort required to bring these together into the sensemaking process, had an impact on how PwP
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chose self-tracking tools. Therefore, PwP valued tools that were already familiar and available within
their everyday activities, in addition to tools that allowed for flexibility to define different time
measurements and alarms. These three criteria — familiarity, access, and flexibility — support the
future design of self-tracking technology more broadly, while specifically suggesting the value of

building upon already adopted, portable technology.

4.4.2 The Particularities of Parkinson’s Sensemaking

When applying the sensemaking framework (Mamykina, Smaldone, et al., 2015) to understand the
self-management of Parkinson’s disease, the findings generally converged with the model. PwP
performed self-management in a habitual mode, or in a sensemaking mode. Moreover, there was
evidence of the three interdependent activities across both modes: perception, inference, and
action. For instance, one PwP identified that their general wellbeing was better during the morning,
leading to a decision to plan exercises and physical activities during that timeframe. In this example
of the habitual mode, the information of feeling poorly later in the day (perception) was explained
by activating an existing mental model (inference) followed by the effortless application of a self-
management activity (action). In a different example of the sensemaking mode, a PwP observed that
their medication had stopped working the same time every day (perception), which created a gap in
understanding as the perceived responsiveness to the medication did not match with their existing

mental model.

Within the sensemaking mode, my findings also suggest that there can be loops between the
inference and action phase, whereby PwP experiment with new self-management practices. For
example, a PwP performed an experiment with different medication dosages by making a hypothesis
about these different dosages (inference) and then testing them to evaluate the impact on their
motor symptoms, and their constipation. While some of the current self-tracking tools support
existing self-management practices, such as medication adherence to a prescribed treatment plan,
they usually do not account for the need to experiment. This finding fits with Karkar et al. (2017) and
Ayobi et al. (2017) who have already identified the importance of explicitly supporting self-

experimentation in the design of self-tracking for other chronic diseases.

On the whole, the findings show similarities in sensemaking between diabetes and PD. However,
there are also core differences, which derive from PD disease characteristics. Young and Miller
(2019) have previously argued for the need to refine the sensemaking framework to account for
chronic diseases with unknown or complex causal mechanisms. My study offers empirical support

for this claim. As presented in Chapter 2, Section 2.2, there is not a single symptom profile of PD, as
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there are significant differences in disease manifestation among PwP. The sensemaking process of

PwP was in part shaped by their disease characteristics.

This study shows that comorbidity creates ambiguity, causing difficulty for PwP to ascertain whether
a gap in understanding is related directly to PD, or if it is caused by a different condition. Ancker et
al. (2015) explained the hidden “iliness work” people with multiple conditions incur when tracking.
My findings suggest that this ‘work’ can be exacerbated through the variety of information PwP
need to track, alongside disease characteristics such as comorbidity. For example, a PwP was
experiencing very high blood pressure at specific times during the day which was initially attributed
to hypertension. By self-tracking over a period of time, the PwP discovered that their Parkinson’s
medication was the cause of this symptom. Mishra et al. (2019) have previously highlighted the
importance of supporting PwP to disambiguate what constitutes a symptom through the design of
self-tracking. My findings additionally show the need for designers to further consider the ambiguity
introduced between what constitutes a Parkinson’s symptom (or side effect) and what may be part
of another disease. Moreover, previous work has found that treatments plans for people with
multiple conditions can create conflicts in self-management in cases where a disease symptom
worsens the disease manifestation of a comorbid condition, or when medication for different
conditions interact (Caldeira et al., 2020). Drawing on the findings, | argue that self-tracking could
offer a potential strategy to disambiguate what the trigger is in these cases and what specific
elements of the disease or the treatment are interconnected. Thus, self-tracking can facilitate

sensemaking toward resolving these conflicts.

Moreover, PwP can require additional time to identify that a new symptom is persistent, as they
need to distinguish between intraindividual variability and disease progression. In this study, disease
progression created a gap in understanding, triggered by the often unpredictable and progressive
nature of PD symptoms, in turn leading PwP to engage in a prolonged sensemaking period. For
example, a PwP started to experience a new physical symptom, which created a gap in their
understanding as there was not an obvious connection between the symptom manifestation and
what triggered the new symptom. Moreover, disease progression disrupts the established self-
management routine creating a gap in understanding as the long-lived treatment plan is not
effective anymore. In summary, the triggers for the sensemaking mode in the context of PD are
closely connected with comorbidity and the unpredictable, as well as progressive, nature of
symptoms. This characteristic of PD sensemaking contrasts with diabetes where the opportune
moments for sensemaking predominantly relate to tracking blood glucose, where low/high reading

is the most common trigger of sensemaking (Mamykina, Smaldone, et al., 2015).
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Although the sensemaking framework proposes that people enter the sensemaking mode once new
information creates a gap in understanding, the present findings show that sensemaking was
sometimes initiated even though there was no information gap to trigger this mode. This was
because PwP recognized the degenerative nature of the condition and thus the need to continue
identifying best practices for self-management that may improve their quality of life, such as
treatment regime or lifestyle changes. This is in line with what has been found in relation to Multiple
Sclerosis, another progressive neurodegenerative disease, which includes a range of physical and
cognitive symptoms. Past work has shown how people with Multiple Sclerosis track to improve their

quality of life and potentially even delay the disease progression (Ayobi, Marshall, Cox, et al., 2017).

Knowledge of the disease progression, therefore, acted as a constant trigger for PwP to seek out
new routines. The non-linear nature of sensemaking suggests that technology designed to support
self-management must be flexible and allow users to have different entry points into sensemaking.
Moreover, given the social context of the OHC in which the posts of my dataset are originally shared,
it is possible that PwP engage in information sharing with their community to inform the
development of these new routines. Future work may want to explore if and how the community
serves as a catalyst to a collective sensemaking whereby social interaction facilitates the individual

approaches PwP take to their disease self-management.

Finally, in contrast to the framework which postulates sensemaking to be an action-orientated
process, my findings showed that sensemaking was also awareness-orientated, particularly in the
early stages of PD. This means that PwP track with the aim to build a conceptual understanding of
their disease rather than to inform an action (Ancker et al., 2015), similar to ‘diagnostic’ tracking
reported in past work (Rooksby et al., 2014). An exemplary case was a PwP who tracked a stream of
their symptoms to understand the nature of the disease soon after diagnosis. A previous study
shows that diseases with a high level of unpredictability can create the need for individuals to retain
a sense of control throughout the course of the disease; and this, can be fostered through self-
tracking (Schroeder et al., 2018). Similarly, the awareness-oriented approach to self-tracking and
sensemaking observed in my study could derive from PwP’s need to address the uncertainty that
comes with the diagnosis of a chronic and neurodegenerative disease, and thus the need to restore

control.

As the findings demonstrate, self-awareness could foster an understanding of the disease and its
different dimensions. In order to reach successful self-management, further research may seek to
establish how self-tracking can support self-awareness for people with progressive diseases and

complex symptom profiles throughout the course of the disease. In the context of Multiple Sclerosis,
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some supporting evidence from Ayobi et al. (2017) shows that self-awareness and self-management
may operate synergistically. In their study, self-tracking was found to develop people’s self-
awareness, and also to support the individual in exploring how self-discovery could inform the
adaptation of their current behaviour to their new circumstances. To this end, this study also
showed that PwP tended to weave together the information they tracked in a self-reflective
narrative, which enabled them to make sense of how the phenomena captured through self-tracking
interacted. |, thus, argue that self-tracking technologies designed to facilitate this narrative aspect

may be able to facilitate self-discovery during the sensemaking process.

Design Implications from Study |

Sensemaking could be facilitated through the design of technologies,
which can track different domains and types of information that concern

PwP.

Familiarity, access, and flexibility are the three proposed criteria for

designers who wish to design PD self-tracking technologies.

Pre-configuration of information types and custom scales could provide
motivation and scaffold for the tracking process of qualitative aspects of

the disease.

Self-tracking technologies should include features that help PwP to
disambiguate what the trigger of their disease manifestation is and what

specific elements of the disease or the treatment are interconnected.

PD technologies designed to facilitate a narrative aspect in self-tracking

may be able to facilitate self-discovery during the sensemaking process.

Table 4.5: Summary of Design Implications
4.5 Conclusion

Previous research on self-tracking technologies designed for Parkinson’s has tended to take a
clinically-oriented approach to improve the quality of clinical consultation, or outcomes. This
approach predominantly investigates “pushed” self-tracking (Lupton, 2016), which consists of
providing PwP with self-tracking technology to use for a period of time, as opposed to capturing the
everyday ways in which PwP practice self-tracking. On the other hand, this study investigated self-
tracking and sensemaking in the context of PD everyday experience. | found that PwP track a variety
of information while choosing their self-tracking tools based three criteria: familiarity, access, and

flexibility. Depending on PwP’s self-tracking goal, the practice differs in terms of timespan and
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structure. Moreover, this study identified some particularities of PD sensemaking that derive from
comorbidity, disease progression and self-management best practices. Finally, | discussed how self-
tracking technologies can be designed to facilitate sensemaking, in order for PwP to be supported in
two underrepresented dimensions of sensemaking: disease self-awareness and iterative self-

experimentation.
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Chapter 5: Study Il — Investigating PD
Self-tracking Beyond Self: A Social
Sensemaking Approach

5.1 Introduction to Study Il

Self-management of chronic conditions requires the individual’s active engagement in their self-care
activities, and as demonstrated in Study |, self-tracking and sensemaking of the data tracked
becomes a critical way to engage in self-management. Nevertheless, as presented in Chapter 2,
previous work shows that people cannot always make sense of their data independently and often,
as a result, share it with others (O’Kane et al., 2016). In line with this, | adopt the lens of self-tracking
as a social practice in this study. This lens can support a new understanding of how self-tracking is

used in a social context.

As demonstrated in Chapter 2, when participating in an OHC, people share a range of personal
information, including self-tracked information (Bussone et al., 2017) and engage in social
sensemaking (Mamykina, Nakikj et al., 2015; Otiono et al., 2019; Patel, 2021). OHC is a critical
context to examine social sensemaking and to understand the role of self-tracked data in this
process. Specifically, in the context of PD, OHCs are part of PwPs’ self-management as the disease's
complexity and progressive nature mean that PwP need to “solve a puzzle” to create personalised

self-management, which often mobilises them to participate in OHC (Nunes et al., 2018).

In this research, | adopt the definition of social sensemaking as “the back-and-forth negotiation of
meaning” (Mamykina et al., 2015: 3220). Specifically, | investigate social sensemaking as created and
situated in the micro-practices of interactions (Allard-Poesi, 2005) by studying online discussions
where social constructions of meaning occur through written communication in the form of posts.
This approach highlights that social sensemaking is a process shaped by the interactions within the
social context and, underlines the importance of understanding how social sensemaking is mediated

in the interaction micro-practices.

As argued in Chapter 2, unlike other diseases such as diabetes, PD, is underexplored in peer-to-peer
social sensemaking. Therefore, in my effort to examine the role of self-tracking in social
sensemaking, | first need to reify how social sensemaking happens among PwP in an OHC. It is

important to explore this because if we better understand how people try to make sense of their
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disease together within an OHC, then we can better support PwP to make sense of their condition

collaboratively and get help regarding data interpretation.

| conducted an empirical, qualitative study examining posts from the same OHC of Study I. Whereas
Study | was concerned with investigating the cognitive aspect of PD self-tracking about disease self-
management, and how people make sense of their self-tracked data individually, this study
investigates how OHC serves as a catalyst to peer-to-peer disease sensemaking, and further, how
sensemaking becomes a social practice in the context of PD self-management. Figure 5.1 visualises

the intersection of the study’s different elements and the focus of this research.

Social
Sensemaking

Figure 5. Focus of Study Il

In summary, this study tries to answer the following question:

RQ4: What is the role of self-tracking in PwPs’ peer-to-peer social interactions within the OHC, and

how it contributes to social sensemaking?

By answering this question, Study Il makes three contributions. First, it offers a descriptive account
of social sensemaking among PwP within an OHC, and dissects the micro-practices of interactions,
which enable the different dimensions of social sensemaking. This adds to the existing literature on
social sensemaking by focusing on a less explored population. Second, this study presents a novel
instantiation of using the social sensemaking approach as an analytical lens for PD self-tracking.
Specifically, it depicts how PwP use social sensemaking to understand their PD and self-tracking

data. Third, it reveals several design implications for self-tracking technologies and OHCs including:
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i.  theimportance of expanding the current scope of self-tracking for self-management to
support self-tracking as a social practice and account for PwPs’ need to share their data with
peers

ii.  the need to build on existing communication practices and introduce features which
facilitate the different dimensions of social sensemaking in OHCs

iii. the need for designers to explore ways of designing self-tracking technologies that can

facilitate both individual and peer-to-peer social sensemaking.

5.2 Methodology

5.2.1 Research Context and Procedure

As explained in the previous section, | study the patterns of written interactions within an OHC to
examine social sensemaking. | use an OHC as my research context to collect the data in this study.
Specifically, my data come from the OHC Parkinson’s Movement community embedded in the social
network HealthUnlocked. This community is focused on PD, and it includes 14,431 members and
12,322 posts at the time of the data collection. PwP at different stages, as well as carers of PwP,
participate. HealthUnlocked did not provide specific demographics of the community. In this study, |
use the term community members to refer to PwP participating in the OHC. When reporting the
findings, | use the convention — P(number) to indicate the individual PwP who posted a message. As
explained in Chapter 3, Section 3.4, | selected this specific community as it was born from a
partnership with the PwP-initiated charity ‘The Cure Parkinson's Trust’. Based on this, | anticipated
that it would yield rich data as its members would be actively engaged to some extent in their self-
management and willing to share their experiences with other members. Finally, and similarly to
Study I, while | acknowledge that carers are involved in the conversations, it is outside the scope of
the study to examine how they contribute to social sensemaking and thus, their posts were

excluded.

5.2.2 Data Collection

This study includes 65 relevant threads, averaging 58 posts per thread and 129 unique users. All

replies, as well as the initial message, are individual posts that constitute the thread.

Now, | will describe how | identified this data. The data collection occurred in two stages. Firstly, the
starting point of this study is the dataset of 405 anonymised posts published in the OHC Parkinson’s
Movement embedded on the HealthUnlocked website (see Chapter 4, Section 4.2.1 for details on

how these data were collected). As stated in Chapter 1, PD self-tracking is the anchor point of this
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thesis, and subsequently, the field of interest for this research remains the same. Therefore, this
framing guided the data collection, and it explains why the starting point of this study is a data set

including only posts referring to PD self-tracking.

Starting from this dataset, | employed maximum variation sampling, a form of purposeful sampling
(Patton, 1990). More specifically, maximum variation sampling aims to collect a wide range of cases
to cover the spectrum of different dimensions of the phenomenon of interest, in my case, self-
tracking (Given, 2008). In this research, this sampling approach was informed by what | learnt about
PD self-tracking from Study |. PwP do not have a single self-tracking tool nor a standard set of
preferred tools (see more in Chapter 4, Section 4.3.2). At the same time, they also track a wide
variety of information depending on the disease manifestations (see more in Chapter 4, Section
4.3.1). Therefore, | included a range of posts reflecting the diversity of PD’s self-tracking, a total of

100 posts.

Since my RQs aimed to understand the social sensemaking process in the context of a Parkinson’s
OHC, | examined “the back-and-forth negotiation of meaning”, which is my working definition of
social sensemaking. This could be observed at the level of the thread by investigating the
relationship between different posts within the same discussion. An OHC thread is defined as an
ongoing discussion of related messages that grow from one post and “consists of an initial message
where a member starts a new discussion by asking a question, describing an experience, or

requesting advice, and other members contribute by posting replies” (Smedley & Coulson, 2018:78).

To obtain the threads, | started from the post in my original dataset and then used a customised
Google search to identify the entire thread. | ensured that the selected threads included only posts
from people who had given consent to HealthUnlocked for their data to be used for research
purposes (see Chapter 4, Section 4.2.1). To achieve this, | cross-referenced all the posts within these
selected threads with the data corpus of 5000 posts provided by HealthUnlocked (see Chapter 4,
Section 4.2.1 on how these were obtained). Posts made by community members who were not

identified as part of the data corpus provided by HealthUnlocked were excluded.

In the initial stages of exploring the data, | identified that threads with multiple interactions aligned
with my working definition of social sensemaking. Thus, | removed threads with fewer than five

posts.

71



5.2.3 Analytic Approach

After defining the set of threads relevant to the study, the threads were uploaded to the qualitative
analysis software NVivo. | subsequently started with a familiarisation stage recommended in
qualitative thematic analysis by reading the whole data set several times (Braun & Clarke, 2006).
Then, | read the threads repetitively in an active way (searching for meanings and patterns) to the
extent that | became familiar with the depth and breadth of the content (Braun & Clarke, 2006).
Familiarisation is important for “systematic and deep engagement, to develop a rich and complex

account beyond the obvious meanings in the data” (Clarke & Braun, 2013).

During the familiarisation, | used the conceptual framework of social sensemaking (as presented in
Chapter 2, Section 2.7) to “draw attention to important features of social interaction and provide
guidelines for research in specific settings”(Bowen, 2006: 16). The different dimensions of social
sensemaking (common ground, challenging ideas, and knowledge sharing), as identified in the
framework, worked as sensitising concepts which “provided an analytic frame, serving as a point of
reference and a guide in the analysis of data” (Bowen, 2006: 15). This way of working provided a
framework for analysing empirical data and helped me to better understand the social

phenomenon.

To answer my research question, three types of analysis were conducted (Table 5.1). For the RQ4
“How does social sensemaking happen in the context of a Parkinson’s OHC?”, | used a combined
technique of deductive and inductive coding (Fereday & Muir-Cochrane, 2006). Initially, | conducted
a deductive thematic analysis using the aforementioned conceptual framework of social
sensemaking to create initial codes aligning with the framework’s three dimensions: common
ground, challenging ideas, and knowledge sharing. | then examined the data for evidence of these
pre-determined codes using them as a pre-existing coding frame (deductive analysis). If | diagnosed
that the sensemaking process expressed in a thread did not align with the codebook, | created new
codes and incorporated them into the coding scheme (inductive analysis). This analytical process
continued until no new codes were yielded. This combined deductive and inductive analysis was
necessary to ensure that the conceptual framework captured all the themes. The analysis was
iterative and reflexive since the selection and application of the framework were revised and

updated to fit the data (Chambliss & Schutt, 2013).

Next, | iteratively analysed the entire dataset inductively to capture the micro-practices of
interactions and created codes describing how social sensemaking happens at the interaction level.
For example, | created the code “validation of experience” to describe when a community member

validated somebody else’s experience or previously shared information. The unit of analysis was the
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thread. The coding was carried out iteratively, with initial codes generated broadly and then

organised to search for and generate themes.

Phase Type of analysis Reported in section

15t Phase Deductive & 5.3

Inductive Analysis

2" Phase Inductive Analysis 5.3

3" pPhase Inductive & 5.4

Deductive Analysis

Table 5.1: Analytic Approach

Reflecting my interest in exploring how self-tracking mediates social sensemaking and how it
contributes to the different social sensemaking dimensions, | ultimately wanted to answer “What is
the role of self-tracking in PwPs’ peer-to-peer interactions within the OHC, and how does it
contribute to social sensemaking?”. Though the unit of analysis was maintained as the thread, this
time, the focus was the instances of self-tracking and their role in the sensemaking process. |
employed a deductive thematic analysis using the codes from the previous phase as predefined
codes to identify how self-tracking contributes to the different dimensions of social sensemaking. If |
identified that the interaction in the event did not align with a pre-existing code, | created new codes

and incorporated them into the coding scheme (inductive analysis).

Notably, as it is essential to establish the trustworthiness of the coding process, the literature
suggests that having several people involved in the coding process is one way to achieve this (Skjott
et al., 2019). Following this best practice in coding, | initially identified meaningful units of discourse
in the threads and assigned them codes. This was followed by collaborative coding during the
supervision meetings. In the latter, my supervisors and | discussed the development of the themes
related to the data and whether the meaning conveyed in the threads was interpreted accurately.
This collaborative process aimed to provide a sound interpretation of data in response to the
challenge of managing subjectivities when analysing qualitative data. | kept iteratively reworking the
theme and codes in discussion with my supervisors until the coding scheme was finalised. As
Campbell et al. (2013) explain, this approach is especially useful for situations where a single

knowledgeable coder will code all the data once the coding scheme has been established.

5.3 Findings

One overarching finding from the data was that PwP who engage in social sensemaking have three

different approaches to their self-management. There were PwP who took a medicinal approach,
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others focusing more on lifestyle adjustments, including nutrition and exercise, and lastly, PwP who
were willing to try anything. PwPs’ self-management approach informed how they engaged in social

sensemaking and the type of information they shared.

It should also be noted that similarly to what has been observed in other OHCs (Papoutsaki et al.,
2021), some of the information shared by community members did not always seem to align with
the established clinical treatment and PD clinical understanding. However, it was out of the scope of
my expertise to evaluate the clinical validity of the community members' discussions, for example,
around the use of alternative treatments. Instead, | focused on examining the social sensemaking

process and how different interaction micro-practices enact the different dimensions.

5.3.1 Social Sensemaking in the Context of a Parkinson’s OHC

This section presents how social sensemaking happens in the context of a Parkinson’s OHC. Overall,
my findings align with the conceptual framework of social sensemaking, initially presented in Section
2.7, capturing the three dimensions (common ground, challenging ideas, and knowledge sharing) of
social sensemaking but also unearthing a fourth one, namely, transforming ideas. | also describe
which interaction micro-practices facilitate each social sensemaking dimension in this section. The

summary of codes is presented in Table 5.2.

Social sensemaking dimensions Interaction micro-practices

Finding the point of
connection
Establishing common ground

Disambiguating
communication

Questioning of information
Challenging ideas shared

Expressing justified
disagreement

Codes

Reframing the problem
Transforming ideas

Building on others’ ideas

Sharing different types of
knowledge
Knowledge Sharing

Interrelated social
sensemaking dimensions
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Table 5.2: Summary of codes for Social Sensemaking in PD

a) Establishing Common Ground

As argued in Section 5.1, | define social sensemaking as “the back-and-forth negotiation of meaning”
(Mamykina et al., 2015: 317). The analysis showed that sometimes common ground was established
at the starting point of this negotiation of meaning, while in other instances, it occurred later in the
discussion. In the first case, common ground was based on pre-existing ideas or experiences and
initiated the back-and-forth negotiation of meaning. In the latter, it took several back-and-forth for
common ground to be established in online communication. For example, the latter happened when
a community member embraced another member’s way of reasoning at a later point in the
conversation regarding why they were experiencing a particular symptom, as the following quote

exemplifies: “You are right! That's the word: agitation. And that's why the tremor intensified.” (P10).

In their pursuit of making sense of the disease, community members established common ground by
finding points of connection in their experiences and ways of reasoning. This included shared
experiences regarding how their symptoms manifested, what treatment they were getting, and/or
how they responded to medication. For example, a community member identified that their
medication was off at the same time every day, creating a gap in their understanding. This post

triggered a shared experience with another member:

(P20 — Initial Post): “Why do | fall apart at the same time every day? Almost every day, | get
depressed, and my meds don't work or work poorly. It was at night, about 5 or 7 pm, but it has
moved to mid-afternoon. | still take my meds at the same time as always. It will last for an hour
or two. Does this happen to you?”

(P17 — Response): “Yes, it used to be around noon'ish, now it's 4'ish.”

This was also observed when a PwP created inferences to explain a situation, including why a
symptom/side effect or a medication was not working, and another community member validated
their assumption. For example, a PwP was confused about getting cramps, and other community
members were trying to explain why this was happening. There was common ground in how this can

be addressed through self-management.

(P62 — Initial Post): “Also, look into the calcium/magnesium balance. If you get huge calcium pills
and not enough magnesium, you can get cramps.”

(P61 — Response): “You are correct [name]; | strongly believe that PD is related to magnesium
and Folic acid deficiency. Please take foods rich in magnesium and folic acid. Regards...”
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Establishing common ground was important in social sensemaking as PwP have individual
differences in disease manifestation, side effects, treatment efficiency and/or comorbidities, which
can cause a high level of ambiguity. This ambiguity created gaps in their understanding of the
disease, as it was often not clear what part of their experience was attributed to PD, what was

IM

“normal” about PD progression or why something was not working as it was expected. For example,
a member of the community asked for social support as their symptom manifestation had

significantly and suddenly worsened, but they could not understand what had triggered this:

“Mly tremors have increased and are now on my right side as well. Sometimes, my whole body - head
to legs shakes. I'm just looking for input or something if anyone can. Are my PD symptoms advancing,
or is this something else? | didn't know who else to ask while my PD Dr. is away. Any input is
appreciated” (P63).

In this context, community members tried to tackle this by making sense together of what was
happening through collaborative and ongoing efforts to find points of connection, aligning their
perspectives and attending to the (often embodied) complexities of the disease. To this end,
community members validated somebody else’s experience by replying that they had also shared a
similar experience, or alternatively, they confirmed that this was a common or known experience in
PD. The following quote shows an example of a PwP experiencing a side effect from a common PD
medication and another member validating their experience by confirming they had the same side

effects:

(P56 — Initial Post): “When | tried to take Sinemet last month, | got very high blood pressure spikes
about once a day. Has anyone else experienced this?”

(P69 — Response): “Interesting. | have been on Sinemet for about eight years and have been
dealing with uncontrollable high BP spikes for quite a while. My neuro has never said the meds
may be the culprit. Thanks, | will look into this.”

Disambiguating Parkinson’s

Ambiguity comes from PD intervariability as PD symptoms manifest differently to every PwP.
Consequently, community members conceptualised the disease in varied ways or used the language
differently to describe their disease experience. Hence, it was important for community members to
disambiguate what other members meant when they used related concepts, practices, and metrics
to describe PD. For example, a PwP was asked to rate their PD before they started a new alternative
treatment called Ibogaine. However, the community member did not understand how others

expected them to rate their PD, as the following quotes show:
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(P60 — Initial Post): “On a scale of 0-10, how much was your general condition score before
starting Ibogaine and how much is now? 0 worst and 10 best.”

(P5 — Response): “Scoring is difficult. | don't know what 10 represents. Is it as bad as | have
experienced, or is it as bad as | think it might be?”

As community members exchanged experiences and self-management practices by commenting on
each other’s posts, they helped each other realise that they might not have optimally approached
their self-management or communicated their self-management activity very accurately. For
example, a PwP reported a dosage that did not make sense to other community members, and they
identified it as an issue. The initial poster admitted that this was a mistake in reporting their
medication regime, and they subsequently aligned with the information shared by fellow members,

as the following quotes show:

(P4 — Initial Post): “That's not really Dr. Costantini's protocol at 8 grams/day. From what he has
told me, that dose could potentially worsen symptoms in some PWPs!”

(P9 — Response): “I'm sorry, | goofed... | took 4 grams a day (8 tablets each with 500 mg Thiamine
HCL. I dropped to 6, or 3 grams this last week because it just seemed to permeate my body, urine,
etc.”

b) Challenging ideas

The findings showed that community members did not always agree with each other regarding the
best way of managing or making sense of the disease. Previous research has found that the diversity
of opinions, experiences, and approaches can result from the complex and multifaceted disease
character (Gopalakrishnan & Alexander, 2015). The diversity of experiences contributed to people
having different conceptualisations of the disease and different self-management approaches,
sometimes leading to people challenging each other’s perspectives and ways of reasoning. However,
this diversity has also been found to contribute to the social sensemaking process (Mamykina et al.,
2015).To this end, the study findings showed that communicating different ideas and opinions
allowed members to explain their reasoning and present a counterargument. At the interaction
level, challenging each other’s ideas was achieved by firstly questioning the information shared, and
secondly expressing justified disagreement. It should be mentioned that some of the information

shared can be considered.
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Questioning of Information Shared

More specifically, different perspectives were shared regarding a problem which had triggered a gap
in disease understanding. Then, community members tried to make sense of the situation together
while questioning each other’s ideas by examining the soundness and rigour of the shared
information. For example, they initially shared how they struggled with medication efficiency, and a
community member suggested focusing on exercise and fast walking to get better results with their

symptoms. However, another PwP questioned the information shared:

(P66 — Initial Post): “Hi [name]. Take comfort from what | am about to tell you.

1. There is no medication on the market that does anything to slow down the progression of PD.
Why is this comforting? It means that you are looking in the wrong place to do something to help
you with your PD.

2. The only way | know to reverse the symptoms of PD is to start doing Fast Walking. Why? Because
fast walking has been proven to reverse the symptoms of PD. See this -
bu.edu/neurorehab/files/201...”

(P40 — Response): “[Name], you are still using an old 2008 reference; surely, if you are right
about your claims for fast walking, we can see something more recent. It does not say fast
walking has been proven to reverse the symptoms of PD. It does say: The findings SUGGEST the
dose-dependent benefits of exercise and that HIGH-INTENSITY exercise can normalise
corticomotor excitability in EARLY PD.”

Expressing Justified Disagreement

Moreover, community members directly challenged others’ beliefs, ideas and information shared by
expressing their disagreement. Such interactions advanced the social sensemaking process when
members justified their disagreement with the initial statement and provided evidence for their
counterargument. Evidence was provided in the form of accredited sources backing up their point
(e.g., a scientific article or a website from an accredited organisation), or it was a concrete example
based on their experiential knowledge. As a community member put it, experiential knowledge is
also a valid form of evidence: “I want evidence; it doesn’t have to be rigorous scientific experiments
but people’s experience” (P40). The following post exemplifies a disagreement regarding the

efficiency of cycling in alleviating PD symptoms:

(P66 — Initial Post): “Cycling is gooooood exercise, but because it is not weight-bearing, it does not
do much for the PD. But if that's what you want to do, then do it and enjoy!”

(P12 — Response): “[IName], that is just not true that cycling doesn't work. Fast-paced cycling (80-
90 rpm) at least three times per week has shown through research at the Cleveland Clinic and
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elsewhere to reduce PD symptoms by an average of 35% after just eight weeks. | do much more
than that and have almost no symptoms after nine years. I'm 71 and finished my sixth ride across
lowa last July. Walking at a good clip is good, but it's not the only thing that works.”

These interactions were inherently different to disagreeing with someone’s opinion and challenging
their perspective without evidence, which did not facilitate social sensemaking as the following
qguote shows: “No response required, | am not looking to argue over your pill taking, that is just
another diversion” (P40). An evidence-based approach to communication in the OHC is thus
essential as it is a form of fact-checking that can potentially prevent wrong information from being

shared or mislead community members.

c) Transforming Ideas

Findings showed that community members did not always directly disagree with each other, as
presented above. Instead, they introduced a new element not previously considered, taking the
conversation in a different direction or using a previous post as a conceptual base to extend a
previously shared idea. At the interaction level, this social sensemaking dimension was achieved by

firstly reframing the problem and secondly building on other’s ideas.

Reframing the Problem

By presenting a new idea PwP are able to reframe the problem and ultimately transform the initial
idea. For example, a PwP shared that they had been diagnosed with diabetes because of the
medications they received. Then, a fellow community member questioned whether the blood
glucose levels were in fact elevated by the PD drugs, making a distinction between two different

possible phenomena that might be occurring:

(P4 — Initial Post): “I am wondering if anyone else is taking Madopar and have been told that they
are now Diabetic. Apparently, the drug can alter blood glucose levels, but how much | am unable
to find out.”

(P13 — Response): “I would like to ask whether your ACTUAL blood glucose levels are up or whether
it affects the readings? Surely, if it affects the readings, then it may be giving a false positive result
for diabetes, and then people may be treated for something they do not have. On the other hand,
if it is actually triggering diabetes, then that is a whole other issue, and doctors ought to be aware
of it.”
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Building on Others’ Ideas

The findings, moreover, suggest that the transformation of ideas also happened as community
members built on each other’s ideas. More specifically, when community members used previous
posts as a conceptual base and added a new element to the discussion, this reconfigured the initial
idea. For example, a PwP shared their problem with the conflicting times of their medication
regimen and the meal timings in their care home. A fellow community member identified two
different variables as problematic: the meal’s content and the intake of laxatives (a type of medicine
to treat constipation). Next, another PwP built on this comment to argue for the importance of

calculating the levodopa intake, as the following quotes show:

(P25 — Initial Post): “I take one 50/200 CR plus one half of 25/100 IR every 4 hours. Also,
amantadine, 100 mg twice per day. Also, 10 mg methylphenidate once per day. The CR + IR at
2,6,10 am and 2,6,10 pm. | am still in a rehab facility wherein PD meds and meal-served times are
almost always in conflict. 7.45 am and 11.45 am are the most effective times for breakfast and
lunch. Each time is midway between two times for Sinemet cr + ir. Well-timed food servings are
rare in the large rehab facility. Alternative dose patterns would be appreciated.”

(P27 — Response): “...The half-life of CR is higher than 4 hours, so it must be adding up during your
day (my neuro says one tablet every 12 hours). At that dose, CR sounds sensible if it avoids
dyskinesia, but you must be getting a high when the CR starts adding up. It will be distorted by
what you eat - maybe try to avoid milk as that competes. Just a thought - if you are on laxatives
(standard nursing procedure!), then you may have a quickened transit time in your gut (gastric
hurry), which is not good for slow absorption meds...”

d) Knowledge Sharing

The findings showed that community members recognised the importance of knowledge sharing and
invited others to share their knowledge regarding a specific topic. PwP with less experience and PwP
who experimented more with their self-management practices were the two sub-groups of
community members who usually asked for others’ contributions more often. For example, a
recently diagnosed PwP wanted to experiment with Mucuna Pruriens, i.e., a tropical legume used by
PwP as an alternative supplement to traditional drugs and invited others to share their treatment
protocols: “I'm new to the forum and was diagnosed in September. 1'd like to know if anyone has
experienced taking the powdered form of mucuna, what your daily dosage is and what supplement
you're taking with it “(P111). At the interaction level, knowledge sharing is achieved by sharing firstly

different types of knowledge, and secondly interrelating different social sensemaking dimensions.
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Sharing Different Types of Knowledge

Notably, there was not a single type of knowledge that PwP shared. Knowledge sharing in the OHC
addressed the issue of not all PwP having access to relevant scientific, clinical, and experiential
knowledge. In sharing knowledge, community members often provided information coming from
experts. This included healthcare professionals, such as doctors or nurses, and resources from the
academic community, such as journal articles. For example, a PwP asked about spikes in blood
pressure, and a community member shared a tip from the PD nurse regarding the issue: “A nurse

told me to drink more water. Two glasses before getting out of bed” (P32).

While expert knowledge was mainly based on scientific and clinical sources, community members
also shared their experiential knowledge, including self-management practices that led to a desired
outcome and practices that did not improve or alleviate their current disease manifestation. In doing
this, they sometimes reshared previous post-reports from other members as valid experiential
knowledge. For example, there was a thread focused on thiamine where community members tried
to identify ways of maximising the benefits of this supplement®. In the following example, a PwP
highlighted a post which another member shared in an earlier thread: “There's a protocol that a
member of this site worked out that works well for some folks. | use it. So far, so good. Here's the link

to the post, you have to scroll down to see [name] protocol...” (P123).

Interrelated social sensemaking dimensions

Knowledge sharing supported common ground, transforming, and challenging ideas. For example,
when community members established common ground by validating each other’s experience, they
usually shared their experiential knowledge. Thus, it becomes apparent that the different social
sensemaking dimensions are not always discrete but interrelated. The following interactions show
how PwP dealt with problem issues, established common ground, and shared their experiential

knowledge on coping strategies.

(P71 — Initial Post): “I'm having MAJOR sleep issues. I'm currently taking 75 mg of Amitriptyline
and 75 mg of Neurotin.”

(P56 — Response): “I found a mixture of meds that work for me with my special issues. At
bedtime, | take Klonopin (restless legs), Mirabegron (incontinence), CataplexG (B vitamin -
relaxation), and Melatonin (sleep). This combo has helped me sleep for every night for the past
few years.”

% Thiamine or Vitamin B1 is an over-the-counter dietary supplement. No research studies have proven so far
that this supplement can treat PD but some PwP keen to try it anyway.
https://www.michaeljfox.org/news/thiamine-vitamin-b1-and-parkinsons
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Moreover, when challenging each other’s idea, this often involved knowledge sharing as PwP
provided scientific or experiential knowledge as evidence to support their counterargument, as the

following quotes show:

(P2 — Initial Post): “Based on my personal research, | have developed an action plan for myself.
Follow along if you want to, but beware, | am not a physician. | welcome any input from my
friends up here. I’'m not putting down the doses; this will vary based on numerous factors such as
body mass, severity of disease, how crazy you are, etc...”

(P56 — Response): “l would also be concerned about vitamin E - there is a lot of controversy about
its supplementation - some studies show that it might be increasing inflammatory cytokines in
some genotypes:

"In healthy control subjects, the effect of a-tocopherol supplementation on the production of
inflammatory cytokines appears to be dependent on an individual's genotype. These genotype-
specific differences may help explain some of the discordant results in studies that used vitamin
E."ncbi.nlm.nih.gov/pubmed/225...”

5.3.2 Self-tracking Enacts Social Sensemaking

Next, | describe the different ways that members use self-tracking in their online interactions and
how sharing self-tracked information contributed to the different dimensions of social sensemaking,
establishing common ground, challenging ideas, transforming ideas, and knowledge sharing. |
identified four themes which showed how self-tracking contributes to social sensemaking: a) being
the point of connection, b) promoting an evidence-based approach, c) facilitating problem

reframing, and d) underpinning experiential knowledge. Table 5.2 summarises the codes used to

answer RQ4.
Social Interaction  micro- Role of self-tracking in social
sensemaking practices sensemaking
dimensions
Shared self-management practice
Establishing Being the point of Shared sensemaking practice of
common ground connection disease manifestation
@ Shared experimentation practice
o
S o Evaluating the self-tracking
Challenging ideas Promoting an evidence- | practice
based approach
Evaluating self-tracking findings
Transforming ideas Reconfiguring self-tracking
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Facilitating problem Self-tracking as a proposed
reframing solution

Supporting others’ self-tracking
efforts

Underpinning experiential

Knowledge knowledge
Sharing Contributing to collective

experiments

Raising Awareness for self-tracking

Table 5.3: Summary of codes for RQ4

Self-tracking as a Point of Connection

As described in Section 5.3.1, common ground was fostered despite the different disease trajectories
and interpersonal variabilities in community members’ disease manifestation. This was
accomplished by identifying points of connection in their experiences and ways of reasoning.
Findings show that self-tracking became the point of connection as a shared practice when two or
more PwP realised they used self-tracking as a self-management practice. It also functioned as a
point of connection in PwPs’ reasoning when PwP shared self-tracking as a practice to make sense of

disease manifestation or to experiment with similar lifestyle and treatment options.

Many PwP used self-tracking as an approach to their day-to-day self-management which helped
them follow a specific regime, including treatment, diet, exercise, hydration, etc. Despite their
different regimes, some PwP established common ground through sharing information about their
self-tracking as a way of self-management. For example, one PwP who tracked their medication and
mealtimes shared how the non-adherence to specific meal timings can affect the efficiency of their
medication. In response, another community member also shared their self-tracking reporting how

they track their response to medication about food intake:

(P25 — Initial Post): “I take one 50/200 CR plus one-half of 25/100 IR every 4 hours. Also,
amantadine, 100 mg twice per day. Also, 10 mg methylphenidate once per day. The CR + IR at
2,6,10 am and 2,6,10 pm. | am still in a rehab facility wherein PD meds and meal-served times are
almost always in conflict. 7.45 am and 11.45 am are the most effective times for breakfast and
lunch. Each time is midway between two times for Sinemet CR + IR.”

(P39 — Response): “I take one 25/100 IR and one 25/100 ER four times a day at 6,10, 2, and 6. |
try to eat 30 minutes to an hour after my doses. If | am in a meeting and cannot eat at 11 or so,
my 2 pm doesn't work well most of the time.”
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Notably, establishing common ground through self-tracking sometimes extended the benefits for
social sensemaking to other community members who did not actually track themselves but had the
opportunity to identify the role of self-tracking in PD self-management. For example, another
member of the community who contributed to the thread presented above, did not self-track but
acknowledged the role of self-tracking in self-management by embracing the other members’

ideas: “I find it interesting that you all are so in tune with what causes what and how you are able to

remain so focused on your regiment of drugs and lifestyle, especially you [name].” (P16).

Findings also show that self-tracking was not only a shared practice in maintaining their routine but a
point of connection in their reasoning. Specifically, PwP established common ground by tracking
their symptoms to make sense of their disease manifestation. Furthermore, PwP who tracked their
symptoms found points of connection in their experiences. The example below shows that a PwP
tracked their tremor every morning, and then another community member validated their

experience by confirming they had identified the same symptom.

(P55 — Initial Post): “How is your tremor first thing in the morning? Mine is a lot less if | test it as
soon as | wake up, and I'm still groggy. | recently posted about 20 days ago that my tremor
disappeared, and | stopped doing everything and was trying to test things one by one. It was
gone for about 2 weeks. It has come back, and I'm still trying to identify what it was. My best
guess is that | was being more consistent with over 1 hour per day exercise.”

(P74 — Response): “I have the same symptoms you posted. Curious to know how you’re now
doing? Most of my problems seem to have been low iron causing low oxygen, which | can see
with a 515 pulse oximeter.”

Furthermore, PwP used self-tracking to employ a form of lay research and as part of their self-
experimentation efforts to identify which lifestyle choices and treatment options provided desired
outcomes and to what extent. It should be mentioned that some PwP were willing to do
experiments which did not conform to clinical guidelines. When PwP established common ground by
sharing and comparing their experiments, self-tracking of these experiments often became a
collaborative practice suggesting “a form of science developed and enacted by the citizens
themselves” (Irwin, 2002). The example below illustrates how two PwP compared their experiential

knowledge from experimenting with Mucuna Pruriens:
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(P124 — Initial Post): “Interesting!!!. | have been taking Kapikachu (Indian Mucana) from
Vaidyaratnam, Kerala, INDIA, since 2012, but max ON time | have been able to get is only 3.5 Hrs,
generally average 2.5 Hrs full ON time... If you are getting 7 Hrs ON time, it's really great!!! Please
let me know in detail how do you take??”

(P72 — Response): “I’'m sure the difference lies in the amount of I-dopa in what you are buying
versus what | am buying. Also, the eighth of a teaspoon that | have been using weight is roughly
.36 grams so 3/8 is almost 1.1gram.”

Self-tracking as an Evidence-based Approach to Experiential Knowledge

As described in Section 5.2.2, when PwP made sense together of their condition within the OHC,
they didn’t always agree with each other but instead challenged each other’s ideas. This happened
by questioning previously shared information or by expressing a justified disagreement. Community
members promoted a form of fact-checking by sharing their self-tracking practices with others and
reporting findings from their experiments within the OHC. They tried to enhance an evidence-based

approach when experiential knowledge and lay experiments were shared.

Within the OHC, PwP reported self-tracking practices to understand and monitor disease
manifestation and self-experimentation. The experiments were intended to test different treatment
options and lifestyle changes. This involved first determining a hypothesis about a limited number of
variables and a specific cause-and-effect relationship between them. Social sensemaking often
included community members questioning how fellow PwP performed experiments, and in
particularly, the rigour of these experiments. Being rigorous meant being systematic about what was
tracked, how they collected the information, and how long PwP tracked specified variables that
measured their suspected cause and effect. Community members looked for this information to
understand how a specific hypothesis was formed and confirmed and, furthermore, whether the
reported findings from their self-experimentation were valid. Thus, challenging ideas took the form

of evaluating lay practices of self-tracking.

For example, a PwP shared their experiment with ibogaine and reported reduced symptoms. In reply
to this post, a fellow PwP questioned how long they were doing this experiment, which achieved the

desired outcome of reduced symptoms. The excerpt below shows the interaction:

(P92 — Initial Post): “I had a permanent reduction of symptoms after | completed a micro dose
course. | am going to start another micro dose course to see if | can achieve another reduction of
symptoms next month.”

(P5 — Response): “l actually meant, how LONG were you taking it for? Like, was it a couple of
months before you saw this “permanent” change in symptoms? Or shorter/longer?”
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Self-tracking facilitates Problem-reframing

As presented in Section 5.1.3, findings showed that community members did not always directly
disagree with other PwP, but instead reframed the initial idea. This happened in two ways:
introducing a new element in the conversation that was not previously considered or using a
previous post as a conceptual base to extend an idea. Sharing self-tracking practices and its findings
sparked the social sensemaking process among PwP, often inviting other PwP to expand the initial
idea shared. More specifically, community members often shared the details of their self-tracking
practice and the findings from their practice that had sparked a gap in their understanding. Based on
this sharing, community members could see how the PwP had reasoned interpreted the

information, further enabling the reframing of the initial enquiry of the post.

In the following example, a PwP began a thread sharing with the OHC a surprising outcome of
tracking their food and its relation to their disease manifestation. The original poster could not
explain the link between their unhealthy eating and reduced symptom manifestation. They were
evidencing a gap in their understanding. Sharing their self-tracking with the community instigated
social sensemaking and ultimately allowed others to redefine the initial idea. More specifically, a
PwP reframed the initial hypothesis that healthy food should aggravate the disease manifestation
and introduced a new variable important in forming a cause-and-effect hypothesis. Specifically, the
PwP implied that stress is triggered by trying to maintain a rigid, healthy diet and the disease

manifestation.

(P21 — Initial Post): “..Two days ago, | got down in the dumps and fell off the wagon and had two
days of comfort eating (most of it secretly away from the family) ...I give myself a grade in a PD
diary each day, dependent on symptoms, to record 'progress’ (1 being awful and five being the
best). Well, | haven't had 5 for ages, until | went on my junk food bender. Funny, ridiculous,
unpredictable and frustrating. What a disease this is!”

(P125 — Response): “I think it shows just how much a decrease in stress can benefit us!”

PwP sometimes created a new inference that bridged their initial understanding gap, but they
sometimes could still not restore their routine action about PD self-management. Community
members could often help them with alternatives by reframing the initial problem and helping them
to restore action through self-tracking. For example, a PwP had a problem with their medication
efficiency (gap in understanding), and they identified the problem of protein interfering with their
medication (inference). However, they found it difficult to cut off protein from their diet (difficulty in

restoring action). Based on their experiential knowledge, a fellow PwP reframed the problem of the

86



protein intake about their self-management; it is not about cutting off the protein but instead

monitoring the timings of the protein intake. This is shown in the following interaction:

(P29 — Initial Post): “I know about food containing protein blocking the absorption of Sinemet, but
| seem to have a high degree of need for protein in my diet. How should | best manage this
problem? Protein does interfere with my Sinemet, but | have tried just eating vegetables and fruit
during the day, but it does not hold me, and | get weak from not having protein. Catch 22, |
know!”

(P22 — Response): “My suggestion is to get a Pebble watch or schedule your iPhone or Smart
Phone alarms (to alert you to take a pill) at times that don't overlap these boundaries. | take
Sinemet at 6 a.m., 2 p.m., and 10 p.m. at night and eat plenty of protein at meals at 7, noon and
7p.m.”

Self-tracking underpins experiential knowledge

As presented in 5.3.1, knowledge sharing was the heart of social sensemaking and included different
types of knowledge, such as clinical, scientific, and experiential. Self-tracking is predominantly
associated with experiential knowledge. Findings show that community members invited other
members’ contributions of experiential knowledge, and self-tracking was mainly introduced as part of

two topics: PD daily self-management and self-experimentation.

In the first case, PwP dealt with lots of ambiguity regarding their self-management, and this was a
common trigger for social sensemaking. As shown in Chapter 4, self-tracking is among the issues that
cause ambiguity, as it is not a well-defined and clearly structured activity in PD self-management.
While it was acknowledged that self-tracking is a recommended practice by health professionals, it
was still hard to figure out what to track, when and how. For example, a PwP complained about the
number of factors that affect PD: “/ just can't seem to get a handle on it, there are just too many
variables that come into play” (P16); while another community member was looking for a better tool
that would help them track: “Anyone knows of alarm watches that would meet these requirements?”

(P22).

To this end, PwP often shared their experiential knowledge on the self-tracking practice to help
others on how to do it but also bring awareness on the importance of self-tracking as part of self-
management in general. For example, when a community member complained about issues with
their blood pressure, another PwP stressed the importance of tracking this health indicator: “PD
progressions are unannounced and often overlooked. Take your pressure frequently and at different
times of the day. Even a "normie" has many fluctuations. The key is learning when and attributing it

to why or what.” (P128). The community also shared their experiential knowledge which derived
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from the self-tracking practice, showcasing what one could learn from self-tracking. For example, a
PwP shared what they learned from tracking their sleep:

“I have used smart alarmHD on my iPad. It is a useful tool to assess how much sleep and the types of
sleep you are getting. There are shortcomings, but | found it interesting to see the unusual sleep
cycles | have, and also to listen to the recording of noises | made during the night” (P124).

In the second case, it was common practice for community members to experiment, trying new
treatments and lifestyle alterations to alleviate symptom manifestation. Whereas earlier | showed
that sharing their self-experimentation led to challenging the rigour of the practice, community
members valued other PwPs’ tracking of self-experimentation as it was the primary way to construct
knowledge together: “The more people who do their own research on this topic and report back, we
may eventually get to some modicum of truth” (P4). Sharing the experiential knowledge from self-
tracking and self-experimentation gave a sense of credibility to the individual experience. A PwP
explained why they value experiential knowledge in the following quote: “Although scientific
assessments are the ultimate, | find it stimulating to read others’ experiences and try the most

promising out myself” (P41).

As PwP shared their experiential knowledge of different treatment protocols, more community
members were motivated to change their disease management and optimise their treatment and
lifestyle. For example, a community member was motivated by others’ reporting of experiments and
started their experiment: “/ just received my first dose of ibogaine HCL and am ready to embark on a
trial micro-dosing over the next few weeks. | will keep you updated on my progress here!”(P122).
Furthermore, by tracking their experiments and sharing their findings, PwP could contribute to
collective experiments, findings comparisons, and ultimately validation of treatment options. For
example, a PwP shared their experiment with ibogainel® and asked other members with a similar

experience to input so they could compare notes. Other PwP also joined this collective endeavour:

(P5 — Initial Post): “I started a low-dose regime of ibogaine a few days ago, and the results are
remarkable in just a few days. My neurologist is aware that | am doing this and was supportive. |
wondered if anyone else is trying it (or has tried it). | was hoping to compare notes. | am taking two
20 mg doses per day (approximate because of the difficulties in accurately measuring such a small
dose).”

(P90 — Response): “Yes, | resumed taking ibogaine around the first of May. I'm taking 20mg twice
daily, and the results are good, better than before. I'm not sure why the ibogaine HCL | have now
seems more potent than | had before. It may be more pure, or it could be just the cumulative effect
(more neurons)....”

10 |pogaine (12-methoxyibogamine, NIH 10567, Endabuse) is one of the psychoactive indole alkaloids found in
the West African shrub, Tabernanthe iboga (Popik & Skolnick, 1999). No scientific research has yet established
positive outcomes for PD symptoms.
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Notably, PwP kept reporting back to the community throughout their experiments. For example, a
PwP kept updating the community about how they tracked their progress during the experiment:

“Improvement has either plateaued or is too slow to be noticed. | am going to try to come up with a
set of tasks or measures to make weekly comparisons to find out which it is, a plateau or incrementally
slow.” (P5).

To summarize, | have demonstrated the different dimensions of social sensemaking, how the

interaction micro-practices mediate the social sensemaking process, and lastly how self-tracking

contributes to the different dimensions of sensemaking.
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5.4 Discussion

5.4.1 Social Sensemaking in a Parkinson’s OHC

Building on previous work that has shown that OHCs are social sensemaking spaces where people
with chronic conditions engage in collaborative practices around their health (e.g., Kane et al., 2016;
Mamykina et al., 2015; Mamykina, Nakikj, et al. 2015; Papoutsaki et al., 2021), this study contributes
a new analytical lens for viewing PD self-tracking in the context of self-management. It lays the
foundation for new directions for the design of Parkinson’s OHCs and self-tracking technologies,
which | will present below. | identified the different dimensions of social sensemaking, echoing
findings from other chronic conditions, and further described how social sensemaking happens

through PwPs’ interaction micro-practices in the context of a Parkinson’s OHC.

Firstly, findings suggested that PwP actively engaged in social sensemaking regarding a diversity of
health information, including their individual symptoms, lifestyle choices, treatment options, and the
overall character of the disease. The progressive and complex nature of the disease and the high
interpersonal variability in disease manifestation and treatment response often created a gap in
PwPs’ sensemaking regarding the nature of the disease and how to approach their self-
management. The findings also showed that PwP sought others with similar experiences and got
validation regarding their experience, which helped them establish a common understanding of
what experiences were part of living with PD. Furthermore, due to the progressive nature of PD as
well as interpersonal differences, social sensemaking was often operationalised through symptom or
treatment benchmarking, which helped PwP understand what was “normal” in a given situation.
This is in line with previous work, which has shown that people develop a common understanding of
their disease self-management through sharing and aligning their personal histories and opinions
(Huh & Ackerman, 2012). It also confirms the importance of common ground when people seek

validation in the “normalisation” of their experience (O’Kane et al., 2016).

Moreover, the findings showed that communicating different ideas and opinions allowed members
to explain their reasoning and present a counterargument. To achieve this, they employed an
evidence-based approach. Specifically, community members challenged each other and evaluated
the soundness of the information shared. For example, supported by a scientific article, a PwP
recommended fast-walking to reduce symptoms, while another community member challenged this
idea by checking the resources shared. Challenging each other’s ideas and promoting an evidence-
based approach has proven to be important because OHCs are places where harmful advice or

unproven interventions can spread (e.g., Niet al., 2022). Moving forward, this theoretical
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understanding of social sensemaking can guide designers to build on existing interaction micro-
practices and introduce features which reinforce fact-checking by community members to minimise
the spread of misinformation. There remains an ongoing challenge in the space of OHCs attempting
to avoid legitimising harmful or potentially dangerous self-management practices. This study has
highlighted how people with complex and progressive diseases might be even more prone to risky
behaviours due to the limitations of the current treatments. Moving forward, OHCs could facilitate
this process by introducing reflective prompts to PwP when sharing suggestions and probing critical

feedback from their peers.

Furthermore, experiential knowledge sharing can influence PwP’s individual understanding. For
example, PwP found common ground in timing their meals in relation to their medication intake.
Then, a community member who did not track realised that monitoring certain variables was an
important aspect of self-management. Even though PD has interpersonal variability and PwP can
have very different disease experiences, the date shows that they still manage to relate to each
other and build their understanding. This reflects what Nakikj (2019) argued about the relationship
between individual and social sensemaking in a diabetes OHC. Specifically, he found that how an
individual makes sense of the information contributes to the social sensemaking process, and as
social sensemaking happens, it influences the individual sensemaking. The interplay between
individual and social sensemaking introduces design considerations that warrant further exploration,
particularly in the context of chronic disease and the intervariability presented in diseases such as

PD.

5.4.2 Facilitating Disease Sensemaking for Complex and Progressive Conditions
through Self-Tracking

To answer the RQ5: “What is the role of self-tracking in PwPs’ social interactions with the OHC, and
how does it contribute to social sensemaking?”, | initially build on previous work, which has shown
that self-tracking often becomes a social practice (Chung et al., 2017; Ayobi et al., 2018) and people
make sense together of their self-tracked information (Puussaar et al., 2017a). In the chronic disease
context, self-tracking has been widely studied in different conditions, including diabetes (Kane et al.,
2016). However, the way that people with complex and progressive diseases embed their self-
tracking information in their social interactions within an OHC and how this contributes to social
sensemaking has not been adequately investigated. In the case of PD specifically and to the best of
my knowledge, the social aspect of self-tracking has not been studied before. To this end, | described
how PwP shared their self-tracking practices and data, facilitating the social sensemaking process.

Based on the findings, | present relevant design implications for future OHCs and self-tracking tools.
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Like other OHCs (Figueiredo et al., 2017; Young & Miller, 2019), the findings indicated that PwP
attempted to address the complexity of their condition by engaging in social sensemaking to
understand causal relationships and further identify self-management best practices based on their
self-tracking or someone else’s data. PwP established common ground about self-management by
sharing their self-tracking practices and findings. Despite the diversity in PD manifestation (van der
Marck & Bloem, 2014), the fact that community members used self-tracking in similar ways (e.g., to
monitor disease manifestation, track their experiments) driven by shared motivations (e.g., having a
better understanding of their disease manifestation, testing different lifestyle and treatment
options) created a shared experience, and the emergence of common ground in the community.
Notably, even people who did not self-track could understand, based on other members’ shared
practices and experiential knowledge, that it is important for their self-management. In other
words, sharing made self-tracking visible and therefore introduced new ways to perform self-
management, and energised others, new to managing their disease, to begin self-tracking. This
aligns with previous research in the context of diabetes, where Huh and Ackerman (2012) found that
people with diabetes could identify solutions for a newly encountered problem by sharing one

another’s experiential knowledge.

As shown in 5.3.2, PwP challenged each other’s ideas and employed an evidence-based approach to
findings from experimentation. For example, there were instances of PwP sharing their experiential
knowledge while tracking their experiments. However, others identified that more or different
factors at play affected the causal relationship between the variables (treatment and disease
manifestation) in their hypothesis. This corroborates findings from Mamykina, Nakikj, et al. (2015),
who had examined the patterns of communication within an online diabetes community and found
that perspective negotiation, a core element of sensemaking, happened as members of the OHC
often interrogated each other’s perspectives, weighing evidence, and presenting and critiquing new

arguments and evidence.

Self-tracking was often part of treatment self-experimentation. Based on these findings, OHCs could
collaborate with clinical staff to facilitate N-of-1 studies safely and meaningfully for PwP. As there is
an increased interest in personalising medicine and N-of-1 studies in the context of PD (Riggare et
al., 2017), this could introduce scientific rigour to the approaches PwP already employ. Currently,
there is an increased interest in leveraging the individual data of people’s lay experiments in chronic
disease self-management. For example, in the context of endometriosis, a woman’s health
condition, McKillop et al. (2018) built a self-tracking tool, which supports self-experimentation and
citizen science. Building on the findings and previous literature, a potential design approach for

Parkinson’s OHCs could include a dedicated space for social self-tracking which would facilitate

92



reporting collective experiments in their platform. To ensure that experiments would happenin a

safe way, the dedicated space could be moderated by a clinical professional.

Finally, the findings indicated that improving how self-tracking technologies support collective
engagement can improve disease understanding and self-management. PwP found value in sharing
their self-tracking with others to determine the normalcy of their information and to get
informational support on their self-management practices. These aspects suggest that self-tracking
technology in PD self-management should also account for the need to share the data with others
and facilitate social sensemaking. Current research on PD technologies has focused on sharing data
with doctors to support clinical practice (e.g., Hemmerling & Wojcik-Pedziwiatr, 2022; Wang et al.,
2020) but has not looked at how PwP can learn from each other’s self-tracking. Building on the
learnings about the role of self-tracking in social sensemaking, | suggest designers accommodate
PwPs’ need for PD self-tracking to be a peer-to-peer social practice. More specifically, they should
consider incorporating social features and support different data modalities to facilitate peer-to-
peer interactions within PD self-tracking technologies and support different dimensions of social

sensemaking.

5.5 Conclusion

In this study, | focused on peer-to-peer interactions from an OHC as it is still less explored how PwP
make sense together of their disease and discuss their self-tracked data. Initially, | introduced social
sensemaking as an analytic framework to describe the different dimensions of PwPs’ social
sensemaking and to unpack the interaction micro-practices that enact this process. Moreover, |
found that self-tracking contributed to the different dimensions of social sensemaking and identified
the role of self-tracking in facilitating these dimensions. Finally, | presented design considerations

and opportunities for PD self-tracking technologies and OHC.
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Chapter 6: Study Il — Sensemaking-
Driven Design Exploration through Data
Visualisation

6.1 Introduction to Study Il

The overarching goal of this PhD thesis has been to stimulate how one might approach designing
self-tracking technologies embedded in everyday experience for PD. This thesis includes three

studies contributing to this goal, and this chapter will present the last one.

Using a sensemaking framing, this study investigates new design possibilities for PD self-tracking and
explores how data visualisation can contribute to this process. Previous literature on PD technology
has indicated that the available PD technologies that collect data do not always show data
visualisations to PwP (Nunes et al., 2019), and when they do, the data visualisations are not always
designed for non-experts to interpret (Boving et al., 2021). Furthermore, recent research has called
for self-tracking technologies to centre the output of self-tracking around peoples’ needs and

preferences (Cajamarca et al., 2020) and this study aims to address this gap.

Before | present this third study, | will set its context by explaining how the previous two empirical
chapters led to this point. As shown in the background section (Chapter 2), this thesis takes a lived
perspective on self-tracking, and self-tracking is conceptualised as any practice embedded in
everyday experience that supports an individual “to collect personally relevant information for self-
reflection and gaining self-knowledge” (Li et al., 2010). Study | (reported in Chapter 4) showed how
PwP self-track and make sense of this information in the context of their everyday experience. |
found that PwP track diverse information while choosing their self-tracking tools based on three
criteria: familiarity, access, and flexibility. Depending on their self-tracking goal, the practice differed
in temporal patterns (e.g., short-term vs. longitudinal tracking) and structure. Moreover, this first
study concluded that during the perception stage of sensemaking, comorbidity, disease progression,

and self-management best practices triggered gaps in how PwP understand their PD.

Study Il (reported in Chapter 5) investigated how PwP, as part of an OHC, made sense of their
disease together and used their self-tracking data during this social sensemaking process. The
findings of this study evidenced that self-tracking is a social practice in the context of PD self-

management as PwP shared their data with their peers. PwP attempted to address the complexity of
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their disease by engaging in social sensemaking and specifically, trying to understand causal
relationships regarding various types of health information, including their symptoms, lifestyle
choices, and treatment options. Further, they tried to identify self-management best practices based
on their self-tracking or someone else’s data. When examining the role of self-tracking in social
sensemaking, | found four main themes regarding the contribution of self-tracking in social
sensemaking: i) being the point of connection, ii) promoting an evidence-based approach, iii)

facilitating problem reframing, iv) underpinning experiential knowledge.

While the first two studies were empirical, this is design-oriented. Combining qualitative research
and design methods has been well documented in the literature (Ayobi, 2020; Ibrahim, 2020). This
study extends the findings of the first two empirical studies by building on the concepts of Study |
(self-tracking as an individual practice and individual sensemaking) reported in Chapter 4 and Study
Il (self-tracking as a social practice and social sensemaking) reported in Chapter 5, while introducing
another dimension of self-tracking: data visualisation. Specifically, this study draws from Study | to
design a technology probe and explore how we can approach the design of a flexible self-tracking
practice while accommaodating different temporal patterns (short-term vs. longitudinal tracking).
Leveraging the insights from Study I, which highlighted the social context of sensemaking, the
methodology of Study Il was built upon this understanding. Throughout this chapter, | will highlight

when these ideas are incorporated into each phase of the study.
In summary, this study tries to address the following question:
RQ5: How can a sensemaking-driven approach motivate new ways of designing for PD self-tracking?

The contributions of this study are three-fold. First, by acknowledging the social and situated nature
of self-tracking, this study’s approach provides a methodological contribution to adapting existing
design approaches for motivating the design of alternative PD self-tracking technologies. The second
contribution is offering a set of new design principles, which researchers and designers can use in
the future when designing self-tracking for PD in the context of PwPs’ everyday experience. A third
contribution of this study is a design concept that illustrates the sensemaking- driven approach by

utilizing data visualisations to support both individual and social sensemaking.

Collaborations

To achieve the objective of this study, apart from myself, the PhD researcher, acting as the design
researcher, a few other people were involved: a developer, a postdoctoral researcher/designer, and
my supervisors. | will outline here how my collaborators contributed to each phase of this study.

During Phase 1, | led this work by drawing on the findings from the previous studies and framing the
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design engagement. Regarding the work carried out by my collaborators, the developer and the
designer supported me with the technical and visual requirements of the probe. Specifically, the
designer helped to translate the design recommendations of Study | into the design of the
technology probe, and the developer built the technology probe needed as part of the preworkshop
task. During this phase, | also met regularly with my supervisors to discuss the design and use of the
technology probe.

To fulfil the goal of Phase 2, conversations with the designer and my supervisors took place to define
the design principles that would inform the artefact. Similar to Phase 1, the postdoctoral
researcher/designer supported me with the visual elements of the artefact and the production of

the mock-ups.

6.2 The Role of Data Visualisation in Making Sense of Self-tracking

In this section, | review the literature on data visualisation and make the argument that
visualisations are an important but less explored component in PD self-tracking motivating its use in

this study.

As mentioned in section 2.1, | conceptualise self-tracking as a practice and examine its
characteristics. Through visualisations, many Pl technologies make self-tracking data available to the
end users. Thus, | focus on data visualisation, which | define as the visual representation of
guantitative or qualitative data coming from self-tracking practice and supports disease
sensemaking. These representations are anchored on “visual encodings such as position and
colours” (Lor & Backonja, 2020: 120) and “leverage[ing] the human visual system to support the
process of sensemaking” (Heer & Agrawala, 2008: 49). Notably, there are different types of
visualisations, from the more conventional ones, such as tables (Alshehhi et al., 2023) and graphs
(Niess et al., 2020), to pictorial ones (e.g., Ayobi et al., 2020). Also, visualisations can have different

temporal dimensions ranging from daily to weekly, monthly, and annual.

Previous research has focused on data visualisation to help people make sense of their data by
creating visual associations between individual data values and revealing trends or connections
between data points (Samal et al., 2011). For example, Epstein et al. (2014) designed different types
of visualisations to represent cuts, i.e., subsets of collected Pl data with a shared feature, such as the
time spent at home per day of the week. Design choices in the visual encoding of personal data can
strongly influence how data-driven self-knowledge is shaped. Choosing a specific type of
visualisation can create a particular perspective on data. According to a recent systematic review

(Lor & Backonja, 2020), there is the potential for data visualisations to bolster positive health

96



outcomes for users. However, further research is required to focus on the use of visualisation to
support people with chronic disease to self-manage. Another recent systematic review on data
visualisation for chronic neurological and mental health self-management revealed that few studies
directly addressed research questions related to data visualisation preferences (Polhemus et al.,

III

2022). The systematic review also showed that “visualisations are not “one-size-fits-all”, and it is
important to engage with potential users during visualisation design to understand when, how, and

with whom the visualisations will be used to manage health”(Polhemus et al., 2022: 106).

In the context of PD, previous research has mainly focused on the use of visualisations for supporting
medication adherence (e.g., Daley et al., 2014; de Barros et al., 2013) and thus has focused on
predefined metrics such as motor symptoms and medication schedule (e.g., Memedi et al., 2018).
Riggare et al. (2019) investigated the experiences of PwP with self-tracking in Sweden and they
found that some PwP created visualisations from their self-tracking by using, for example, Microsoft
Excel to make graphs or other visual representations of their data. The authors further argued that
we need to design and develop self-tracking technologies to allow PwP to visualise trends or
measure the effectiveness of their lived efforts of self-management and what they have identified as

their current priorities.

In addition, Grosjean et al. (2022), in a recent co-design study of PD technology, found that
incorporating a holistic approach to the disease is meaningful which considers a PwP’s general well-
being and medical and social needs. Hence, we need to consider this when designing technologies to
support PD self-management, and data visualisation should reflect this range of information.
Building on this point, this thesis further argues that data visualisations should account for the PD’s
complex disease character and aim to support PwP in making sense of the diversity of information

included in PD self-management.

To fully support sensemaking, visualisations should also support social interaction. Heer & Agrawala
(2008) argued that artefacts, namely visual representations, can facilitate establishing common
ground as part of social sensemaking. It is noteworthy that previous research on sharing data
visualisations with others has shown the importance of users having control over who sees their
data (Epstein et al., 2014; Potapov & Marshall, 2020). Higher-level visualisations are more likely to
be shared online and “get social feedback [while] not reveal[ing] private or overwhelming

details”(Epstein et al., 2014: 675).

To address the current gaps in self-tracking technologies in terms of offering visualisations
meaningful in the context of self-management, future tools used by PwP need to provide

visualisations that help PwP in disease sensemaking. To this end, this last study will further explore
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the role of visualisations in PD self-tracking and how they can support individual and social disease

sensemaking

6.3 Methodology

The methodology implemented in this study was based on the fundamental principles of
engagement, respect for lived experiences, collaboration, and creativity (Sanders & Jan Stappers,
2008). Inspired by the notion of co-creation and by studying how knowledge is constructed, in this
case by inviting PwP to the “design table” to discuss the challenge at hand, this co-design-informed
approach distributes the generation of knowledge. Specifically, this happens by acknowledging and
problematising the importance of involving end users in the design process and conducting research
with them rather than for them. These principles align with the overall epistemological position of

this thesis, namely social constructivism (as presented in Chapter 3).

Building on Study Il (Chapter 5) and following the work of others who have highlighted that the
situated and social nature of self-tracking (e.g, Epstein et al., 2015; Taylor et al., 2015), this study
aimed to capture how PwP who track their PD interact in a social setting. To achieve this, a focus
group methodology was employed. This approach allowed for observation of how PwP discuss and
interpret their self-tracked data, providing insights into how social interactions and shared
experiences shape individual sensemaking. The focus group served as a lens through which to

explore the interplay between individual and social sensemaking.

It should be noted that that the self-tracking data collected during the study was not considered as
primary research data, but rather as a process to sensitise participants to some of the themes of the
study, encourage self-reflection in the participants. This approach is similar to previous design-led
methods in HCI, which foster experimental engagement with personal data (Elsden, Chatting, et al.,
2017; Stahl et al., 2009). More specifically, we drew from work on designing documentary
informatics (Elsden, Durrant, et al., 2017) that explores documentary uses of quantified data to
support reminiscing and sense making about oneself. In retrospect, this data was more like a

boundary object or ‘tickets for talk’ (Elsden et al., 2016)

6.3.1 Participants

Three criteria guided the recruitment of participants: people a) at the early/mid-stage of PD, b) with
basic digital literacy, c) members of an OHC and/or people who self-tracked. | advertised the study
through a PD Facebook group and the charity Parkinson’s UK. The participants were recruited

through the charity, and they did not know each other or live in geographical proximity. Based on
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methodological learnings from previous research, the aim was to engage a group of four to five
participants. During McNaney’s (2016) design-oriented workshops with PwP, it was found that the
group size of seven was too large to facilitate the participation of all members. As this project
required a time commitment over several weeks, | envisioned that some participants might drop out
because of the required time commitment and effort. Therefore, | recruited eight people, more
people than the intended number of which, three dropped out for various reasons. In the end, five
PwP took part in this study (as shown in Table 6.1). Out of five participants, four were female and
one male; all had been living with PD for more than five years, and their ages ranged from 51 to 65
years old. Lastly, two out of five participants had self-tracking experience, while four out of five were

members of a Parkinson’s community.

Pseudonym | Years Age Self-tracking Parkinson’s

since . Community
experience

Diagnosis Member

Paola 6 Not No Yes

provided

Rania 12 65 Yes No

Nick 8 51 Yes Yes

Alice 8 63 No Yes

Cecily 12 54 No Yes

Table 6.1: Participant Information

6.3.2 Phases & Objectives

This research was conducted in two phases (Table 6.2) and took place across five weeks. The
objective of the first phase was to support participants in exploring the role of visualisations with
different temporal patterns during their individual and social sensemaking. This objective was
anchored in the findings of Study | (reported in Section 4.3), which showed that PwP use different
temporal patterns in their self-tracking, employing short-term vs. long-term self-tracking. This phase
included a preworkshop task, where participants tracked their data for a week with a technology

probe and two online workshops that built on this task. Specifically, during workshop 1, we
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considered visualisations of participants’ daily data. In workshop 2, we focused on visualisations of

their weekly data to explore how the different temporal patterns impact sensemaking.

The objective of the second phase was to design an example of a new self-tracking technology

artefact. Based on the findings from workshops 1 and 2, weTRACK was designed as a self-tracking

tool for PwP.

Study Phase | Description Timeline Notes

Phase 1 Preworkshop Task — Use Week 1 N/A
of technology probe
Online Workshop 1 Week 2 N/A
Online Workshop 2 Week 3 N/A

Phase 2 Designing of the Artefact Week 4 N/A
Online Workshop 3 Week 5 Not in scope of the thesis

Table 6.2: Summary of Study Activities

Procedure & Ethics

As a preliminary step, | conducted informal discussions with potential participants. During these

sessions, | began by explaining the voluntary nature of the study and outlined its structure and

format. Participants were given ample opportunity to ask questions, and once their inquiries were

addressed, they were provided with an informed consent form to review and sign at their leisure.

To address the potential challenges participants might face in visualizing a new technology or

discussing abstract concepts (Lindsay et al., 2012), | incorporated a pre-workshop task into Phase 1.

This task aimed to facilitate more productive discussions during the two workshops.

As discussed in Chapter 3, Section 3.5, to prioritise participant safety during the Covid 19 Pandemic, |

opted for a digital probe instead of mailing physical materials, a common approach in similar design-

oriented projects (e.g., (e.g., Kopanoglu, 2022; Nasr et al., 2016). This decision, reached in
consultation with the Ethics officer and my supervisors, prioritised participant well-being while
balancing the methodological needs of the study. Alternative options, such as sending disinfected

physical kits, were considered but ultimately deemed to carry an unnecessary risk of exposure.

Each workshop lasted approximately one hour and was conducted with the five PwP participants

through the online communication platform Zoom. These workshops involved an iterative

knowledge translation process, and therefore, initially generated ideas could be further developed
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(and fed back on) by participants in the subsequent workshops. To achieve this, each workshop
started with a recap of the previous week’s key insights. This process was facilitated by the visual
online platform Miro. Throughout all three workshops, | ensured active participation and
psychological safety for all the participants. Participants were encouraged to share only up to the
point they felt comfortable, acknowledging that some PD topics might be sensitive. This was also
reiterated when participants expressed that a particular issue was hard to talk about in a social
context. For example, one of the information types tracked included constipation, which a couple of
participants identified as a topic that is better discussed privately. | explained that they could share

as much as they felt comfortable, respecting their personal boundaries.

The self-tracking data collected during the study as well as the recoding from the sessions were
stored in a password protected cloud file and they could be accessed by myself , the study

collaborators, and my supervisors.

Phase 1

Preworkshop task: self-tracking with a technology probe

A self-tracking technology probe was designed and incorporated into the process to help
participants ground their conversations about self-tracking in their data. The technology probe
functioned as a prompt for participants, assisting them in articulating how self-tracking worked for
them in the process of individual and social disease sensemaking. This enabling them to provide
design input in a more relatable way. Jarke and Gerhard (2018) found that probes helped
participants share their perspectives and supported them in understanding others’ perspectives. This
created a shared understanding of the phenomenon and a shared vision of the technology design
outcome. Technology probes have been previously used to design technology with PwP (e.g.,
Bourazeri & Stumpf, 2018). In this thesis, the technology probe also helped me to evaluate some of
the design assumptions and recommendations from the qualitative studies reported in Chapters 4

and 5.

An initial one-to-one briefing discussion was arranged with each participant, where the technology
probe and pre-workshop task were introduced. During this short discussion, | explained the study’s
rationale and structure. Once | made sure that participants were familiar with the concepts of the
study and had no further questions, | introduced the pre-workshop task, which asked the
participants to track information types relevant to them for a week using the technology probe.
More specifically, | presented them with a list, from which to choose 12 information types across

four domains (shown in Table 6.3). This list was based on the findings from Study | (Section 4.3.1),
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where it was shown that PwP tracked a wide range of qualitative and quantitative information based
on the expression of their PD. After selecting the information types, they wished to track,
participants were shown how the technology probe worked step-by-step, and they had the
opportunity to clarify any confusion about the probe. Finally, | explained that we would schedule the

three online workshops after completing the preworkshop task.

Following this initial briefing, | sent the participants an email summarising the discussion and the
weblink to access the technology probe. The email also highlighted that participants could contact
the researcher at any time if there was a need for additional support. To pre-emptively address any
technical issues with the technology probe, | contacted the five participants via email at the midway
point of the week. At that time, a couple of participants reported difficulty using the technology
probe. Therefore, | also created short how-to videos addressing the most common questions as a

reference point.

Domain Information tracked

Treatment * Missing meds
¢ Medication inconsistency
¢ Side effects

PD symptoms e Pain

e Fatigue

e Tremor

* Rigidity

* Dyskinesia

* Slowness

e Falls

* Drooling

* Low mood
Generic health * Constipation
indicators e Blood pressure
e Sugar levels

e Temperature
Lifestyle * Poor diet

* Protein intake
e |nactivity

e Insomnia

® Poor sleep

e Temperature

Table 6.3: List of information which participants could track

Technology probe design and functionality

To design the technology probe, | drew from an existing state-of-the-art self-tracking app,

“uMotif”(Lakshminarayana et al., 2017), which represented PwP’s tracking of different information
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in the form of a flower-like figure (shown in Figure 6.1). This flower-like shape allowed different

information types to be presented in one visualisation and used the same predefined scale for all the

metrics. Also, this design was expected to be received positively as it was visually appealing. The

probe was informed by the findings of Study | (Chapter 4). More specifically, four points

underpinned the design of the technology probe, as summarised in Table 6.4.

& Motif ®

TODAY - 17:00

Figure 6.1: UMotif's self-tracking visual

Findings from Study |

Corresponding Probe Design Features

PwP tracked a variety of information types. |
identified 24 information types merged into
four main categories based on their domain.
Each PwP combined information types from
these four domains (as reported in section

4.3.1) based on their version of PD.

The technology probe’s flower-like visual
allowed participants to track up to 12
information types from these four domains

(Figure 6.3).

PwP devised their own scales to quantify their

experiences (as reported in section 4.3.1).

Based on my recommendations from Study |
(see 4.4.1), the technology probe had a
predefined scale to facilitate the tracking

practice (as shown in Figure 6.3).
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Self-tracking practices incorporating these tools | The probe allowed participants to track for
differed in timespan (as reported in section several days, enabling the production of the

4.3.3). PwPs’ daily and weekly.

PwP weaved together the different information | Below the flower-like visual, the technology
types in a self-reflective narrative, enabling probe included a reflection text box allowing
them to understand the interaction of the users to input their reflections underneath their
phenomena captured through self-tracking (as | self-tracked data.

reported in section 4.3.1). The reflection box allowed participants to
capture qualitative accounts of their
experiences. It also served as a prompt for
them to provide the context of their self-
reporting and further make associations, or
generate cause-effect hypotheses, between
symptoms (e.g., dyskinesia), treatment (e.g.,
medication efficiency), and outcomes/quality of
life (e.g., sleep levels) as part of the

sensemaking process.

PwP selected their self-tracking tools based on | The technology probe was a web-based
familiarity and accessibility (as reported in application designed for laptops or tablets,

section 4.3.2). which are already familiar technologies.

Table 6.4: Technology probe design rationale and links with Study |

It should be clarified that the goal of this technology probe was not to assess the efficacy or
feasibility of the prototype but to yield insights around self-tracking and feed the conversations

amongst the PwP involved in the workshop.

| will now describe the steps participants followed when using the technology probe. The first time
they used the probe, participants had to select the 12 information types we discussed during our 1-1
chat. After selecting the information they would track, participants could begin the self-tracking.
Every day, they needed to type their name, email, and day of tracking (as shown in Figure 6.2) and
then their pre-sets would appear. When they proceeded to the next screen, they would see a
colourful flower-like visual, including the date within the central circle of the flower (as shown in
Figure 6.3). Each petal represented one of their preselected information types, with predefined
levels (low, medium, high). They first had to click on each petal to track the specific information type

and then use the buttons “+” and “-” to select the appropriate level. Finally, once they had finished
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tracking, they could add their notes in the reflection box, which included the prompt “Today, /

felt...”. Once they completed, they had to submit their entry.

Please select the 12 types of information you think are important for your
Parkinson's self-management and you would like to track the next 7 days

Select Day

Name

Email

Information Tracked 1

Information Tracked 2

Information Tracked 3

Information Tracked 4

Information Tracked 5

Information Tracked 6

Information Tracked 7

Information Tracked 8

Information Tracked 9

Information Tracked 10

Information Tracked 11

Information Tracked 12

Get Started

Figure 6.2: Technology probe: Sign-in form
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My reflections

Figure 6.3: The technology probe featuring three levels of tracking (low, medium, high) and a self-reflection notes box

Online Workshop 1

The objective of this first phase was to support participants in exploring the role of visualisations
with different temporal patterns during their individual and social sensemaking. The temporal
patterns were reflected in daily and weekly visualisations. In this first workshop, | examined how
participants made sense of their daily data visualisations. To frame the design engagement
(following Harrington et al., 2019), | started the first workshop with an explanation of the overall
study purpose: the participants were here to help me - the doctoral researcher - learn from their
lived experiences and design some form of self-tracking tool, which would support how PwP carry
out their self-management. | selected this articulation of the goal to emphasise the desire to capture
participants’ lived efforts of self-management and their role in directing my understanding rather

than vice versa.
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At the beginning of the first workshop, emphasis was given to participants getting to know each
other and building rapport. To this end, the workshop started with each participant introducing
themselves and answering some icebreaker questions. | then reminded them of the study’s structure
and explained the key concepts | wished to explore, such as social sensemaking. During this first
workshop, each participant was asked to share within the group one of their daily visualisations
(Figure 6.4 visualises an example from Paola) and explain why they had chosen this one. Then, they
were asked to reflect on their daily visualisation and how they felt that day. The group was
encouraged to discuss each other’s visualisations and any questions which derived from self-tracking
and interacting with the data visualisations. This sharing aimed to spark the social sensemaking
process within the group. At the end of the workshop, participants were reminded that the focus of
the next workshop would be on weekly data visualisations. When these weekly visualisations were
shared with them via email, they were asked to reflect on their visualisations before the workshop.
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Figure 6.4: Data visualisation - Paola Day 3

Online Workshop 2

This workshop examined how participants made sense of the weekly data visualisations and the role
of weekly data visualisations in individual and social sensemaking. Five days before the workshop,
participants were sent weekly data visualisations for each information type/petal they had tracked
during the preworkshop task. Figure 6.5 illustrates an example from Nick, who had tracked his
dyskinesia across the week. Participants were asked to reflect on their weekly visualisations and
select the one they wanted to share with the group. During the session, | facilitated a conversation
between participants, who were again encouraged to converse based on the visualisations. | tried to

unpack the factors that facilitated social sensemaking and could hinder the process.
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Dyskinesia

Figure 6.5: Weekly data visualisation — Nick’s week
Phase 2
Designing the artefact

The objective of Phase 2 was to design the final artefact based on the insights generated during
workshops 1 and 2 and, finally, for participants to critically examine the artefact during workshop 3.
During the first two online workshops, participants shared their self-tracking experiences and the
lived efforts of practising self-management using the technology probe. A list of design principles
was drawn from these discussions. In preparation for the third workshop, visual mock-ups were

produced based on the design and technical feasibility of the participants' ideas and preferences.

Methods and Insights not reported on within the thesis

In keeping with the co-design orientation of the study, | also conducted a third workshop with the
participants. During this workshop, participants were presented with mock-ups of the artefact.
While presenting the mock-ups to participants, | explained the design decisions based on what had
been discussed in the first two workshops. This connection between the design decisions and
participants’ traces of engagement aimed to address our epistemological commitment to designing
with PwP and honour this study as a collaborative dialogue rather than exclusively promoting the
research agenda (Harrington et al., 2019). Participants shared their perspectives and collectively
discussed the features that worked well, what was missing, and what could be improved. However,
in line with the overarching goal of the thesis to focus on stimulating how one might approach
designing for PD self-tracking embedded in everyday experience, it was beyond the scope of the

study to analyse how PwP responded to the design artifact.
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Data collection and Analysis

The three online workshops were part of the data collection. Video recordings were made of the
three online workshops, and written notes regarding the role of visualisations in individual and social
sensemaking were taken during the workshops that later supplemented the video analysis. In total,
three hours of video recordings were collected and analysed. The data also comprised 20
visualisations per participant (including seven daily visualisations, one weekly overview visualisation,
and twelve weekly visualisations featuring one information type across the week) created as part of
the preworkshop task. The data was securely stored in password-protected cloud storage, accessible

only to me and my supervisory team.

The video, text, and picture files were imported into Dovetail'!, a qualitative data analysis software
tool. The summary of the data collection is presented in Table 6.2. An iterative analysis (summarised
in Table 6.5) facilitated data collection throughout the process. More specifically, analysis happened
between workshop 1 and workshop 2. This analysis was summarised as a set of ‘lessons learned’ and
‘what’s next? points, which were then discussed with the participants at the beginning of the next
session to validate the main points as the project progressed. Also, before workshop 3, the analysis
focused on the reflective field notes aiming to inform the design of the proposed concept. | analysed
what ideas and preferences participants shared and how the final design result bears traces of their

participation.

When the data collection was completed, | employed inductive thematic analysis to understand how
technology can facilitate PD self-tracking and further support individual and social sensemaking. My
analysis was also informed by the role self-tracking can play in facilitating different dimensions of

social sensemaking.

The data included the video recordings, the researcher notes, and the visualisations. The inductive
thematic analysis was underpinned by a social constructivist theoretical perspective aligning with
the methodology of the whole thesis (Braun & Clarke, 2006). This recognised that knowledge was
co-constructed and situated within the context the data was generated. A flexible coding process
was used whereby codes were iteratively generated and developed in an immersive process of
repeatedly watching and listening to the data. These coded patterns were gradually developed into
themes. Throughout this process, | analysed the data and kept meeting and discussing with my

supervisors until the analysis was finalised to ensure rigour.

11 https://dovetailapp.com

109



Type of Analysis Study Phase Data analysed

Lessons Learnt & Next Steps Data collection - Phase 1 Visualisations, reflective study
notes

Lessons Learnt & Next Steps Data collection - Phase 2 Visualisation, reflective study
notes

Inductive Thematic Analysis After data completion Video recordings, visualisation
and reflective study notes

Table 6.5: Summary of Analytical Activities
6.4 Findings

Section 6.3.1 — 6.3.4 report on the emergent themes from Phase 1 of the study, as generated from
the two online workshops, 1 and 2. Section 6.3.5 reports on the design principles derived from
workshops 1 and 2. These principles informed Phase 2 and informed the design of a proposed

concept named weTRACK. Section 6.3.6 reports on the details of the proposed design idea.

6.4.1 Diversity and Flexibility as Design Elements in Parkinson’s Visualisations

The technology probe included a data visualisation in the form of a flower. This gave an overview of
all the information participants tracked daily, allowing the participants to view the different
information types together. Most participants related this visualisation to the diversity of
information types they usually tracked to carry out their self-management. This corroborated the
findings from Study I, showing that PwP tracked various information types. A couple of participants
identified the usefulness of having different visualisations, one that presents all the information
tracked together in one visual and another that focuses on a single information type across time. For
example, Nick said: “/ think it kind of helps to have different presentations, so that is a good
overview, but also, probably the earlier charts you got looking at single issues.” More specifically, he
explained how previous experiences made him realise that tracking across time is essential to get a
clearer picture of what works and what does not with his PD medication regime, as the following

guote shows:

“l was on 150s. Reduced it to 100, and initially it was good, you know, because you think yourself the
drugs are 24 hours acting for us in that system and probably faster than that, in theory, but some |[...]
So I was able to drive a car relaxed, you know very nice, do not go around and, | reduced it to 100,
and that was nice but about six days later, my digestive system just ran into a halt, which so, you
know, you were not supposed to discover that in 24 hours.”
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Based on this experience, when needing to understand his response to treatment, weekly data
visualisation of a single information type was more informative when compared to a visualisation of
the combined daily data. This shows how PwP need their visualisations to reflect different temporal
patterns depending on their sensemaking needs.

Flexibility was also reported to be important when it comes to the information types tracked across
time. As participants were in different stages in their PD journey, they discussed the shifting of
priorities in PD self-management over time and how tracking and visualisations must be adjusted
accordingly. Alice, for example, explained that her health changed over time: she selected specific
information types to track based on the most pressing issue she experienced at that time. This is

reflected in the quote below:

“Say that you track this for six weeks, and then suddenly something else becomes more important. |
put blood pressure. OK, because that was at a time when my blood pressure wasn't very good, and it
was particularly troublesome.”

These findings corroborate Study I, which showed that flexibility was an essential characteristic of
the self-tracking practice carried out by PwP. This finding extended the understanding of
visualisations in PD self-tracking. Furthermore, it highlighted the importance of design flexibility on

visualisations: what can be tracked and how it can be visualised with different types of visualisations.

6.4.2 The Role of Data Visualisation in Individual Sensemaking

Creating inferences

Similar to what was reported in Study |, during the workshops, | also observed that participants used
the probe to engage in individual sensemaking of the relationship between different information
types. All the participants tried to create inferences by generating cause-effect hypotheses between
symptoms (e.g., dyskinesia), treatment (e.g., medication), and outcomes/quality of life (e.g., overall
feeling) as part of the sensemaking process for self-management. For example, when sharing his
visualisation, Nick explained how he understood his disease manifestation and the factors that affect
it: “One would be a correlation, wouldn't it? | mean, not that correlation tells you everything, but if
the medication is working in the morning and then dyskinesia and tremors are different in the

afternoon, and you wonder what affected, that kind of thing.”
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Figure 6.6: Data visualisation with reflective notes from the participant - Nick's Day 5

Moreover, the probe’s visualisations helped participants to validate or contradict an initial
hypothesis. When Alice shared her visualisation (as shown in Figure 6.7), she explained that she had
initially thought missing medications caused her to feel unwell. However, through tracking and
inspecting the visualisations, she realised that the initial hypothesis she had formed was not correct,
and that, in fact, another factor — poor diet — caused the worsening effect:

“What was quite interesting about this was the missed medicines; | thought they were causing me to
be very drowsy, slow, etc., in the afternoon if | miss them, but in actual fact, what | have realised is
that my diet has got something to do with this, and when | have a really poor diet that's when | get
very tired, very drowsy; and what | did find was more the diet than the missed meds...So that was
quite interesting.”
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Figure 6.7: Data visualisation - Alice's Day 4
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While participants mentioned that those visualisations generated from the technology probe were
helpful, some also pointed out that it was not easy to understand what happened without the
context of their everyday experience. More specifically, they identified the importance of their
notes. Rania, for example, said, “But your notes would be necessary because if you look back at the

charts, perhaps not so meaningful if you don't have a commentary.”

Moving to action

As presented in Chapter 3, experimentation is mapped to the action phase of the sensemaking
framework. Some participants called for visualisations to help them move to action by testing their
inferences through self-experimentation. For example, Cecily mentioned that she appropriated her
data visualisation to support her experimentation as part of her efforts to understand what makes
her feel better and improve her PD self-management: “I added some components, especially on the
intervention side. So, what are other types of intervention that | can do or can track to see if it adds
to my experience?”. In this quote, Cecily refers to information types as “components” of her tracking
and asks for information types that she can experiment with. This corroborates findings from Study I,

which showed that PwP perform self-tracking to experiment with their self-management practices.

6.4.3 Sharing Data Visualisation In a Social Context

Study Il demonstrated the significance role of social context in self-tracking. In line with this,
participants acknowledged the benefit of sharing visualisations with peers in this study. In their view,
the same visualisation bolsters individual and social sensemaking, thus serving different purposes.
Rania explained that visualisations benefit peer-to-peer communication as they function as
conversation starters: “something in front of you that you can perhaps show and share rather than
sort of sit there and think about what to say. [it helps] the communication process, as well as
understanding what's going on [with your own health]”. An instance of social sensemaking occurred
during the workshop when Rania shared her visualisation which indicated low water consumption.
Rania and Alice actively engaged in a back-and-forth, trying to understand this information in the
context of Rania’s life. Alice started by asking Rania: “I have a question about dehydration and how
this affects you. Do you know if it affects you?”. In the workshop, | observed a few instances when
participants engaged in social sensemaking when viewing each other’s visualisations. This involved
discussing the meaning of data and the person’s circumstances, sharing relevant knowledge and

offering advice.
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Three out of four components of social sensemaking were observed during the workshops. Firstly,
data visualisations helped participants to establish common ground. As Alice explained, the
visualisations helped her see that, although PwP have different disease manifestations, there are
overarching themes, which connect their experiences: “The visualisations, | think what they did for
me was they helped me to realise that sort of, from everybody's perspective, that we were all sort of
on the same page, if you see what | mean”. The visualisations also allowed the group to reframe
each other’s identified problems. This was observed when one participant shared a hypothesis
about their health, and another participant identified a different factor causing the identified issue.
As reported previously, Alice mentioned that she thought a poor diet was causing her symptoms to
worsen. However, Nick reframed her problem and introduced another factor about Alice's
medication schedule, i.e., the timing of meals. Elaborating on this, Nick introduced protein as a
factor affecting medication efficiency and, thus, symptom manifestation: “But what is the
relationship between when you take your medication and when you eat: to absorb the medication

content, proteins in particular?”.

In both workshops of this study, each participant shared one visualisation and verbal explanation of
their self-tracking with the technology probe. This enabled each participant to share their
experiential knowledge on different aspects connected to the lived efforts of self-management. This
corroborates that self-tracking often underpins experiential knowledge previously shown in Study Il
(Chapter 5). The rest of the group learned through peers about the factors that affected their
disease manifestation and self-management best practices. For example, Nick mentioned that he
realised sleep was one of the things he should have tracked after other participants presented their
visualisations: “listened to the other people when they were talking about the sleep side of things
and probably it should have been there [in the technology probe]”. This example shows how the

social context can influence the sensemaking process.

While sharing visualisations facilitated sensemaking, during the sessions, a couple of participants
also referred to some sensitive information which they had reported when self-tracking with the
technology probe. It is thus important to recognise that PwP may track symptoms or lifestyle
information they would not feel comfortable sharing at all or prefer to share with some people (e.g.,
only female PwP). For example, Alice shared that constipation falls into this list of topics, as the
following quote shows: “I wouldn't want to discuss my constipation, for instance, with somebody

else.”

114



6.4.4 Data Granularity in Parkinson’s Visualisation & Challenges for Sensemaking

The technology probe offered a standardised way of self-tracking by including preconfigured
information types and predefined levels. In Study I, the findings showed that some PwP created
scales based on their own words and metrics to capture their felt experiences. This study shows the
nuances of standardising the tracking through the flower-like visual, and how PwP responded to the
same preconfigured levels of the information tracked. While most participants embraced the
concept of standardisation, some identified the limited data granularity of these predefined levels in
their data visualisation. For example, Rania highlighted that the technology probe's three levels (low,
medium, high) might not show distinctly the nuances of her experience through just three
preconfigured levels. As she explained in the following quote, she would find it easier to accurately
capture her experience by having more levels: “The tremor in some days it is sort of medium, but if |
put a number to it may be slightly less or slightly more. It would make me visualise more the intensity

of it if I had a few more levels on a tracking like that”.

During the workshops, the participants described more dimensions of the information types
represented in the technology probe. For example, while measuring symptoms such as tremor,
Cecily explained different dimensions, including characterising a) the intensity of the symptom, b)
the frequency (how many times during the day), c) the duration (for how long the symptom
manifests) d) the position of the symptom manifestation (right vs. left leg). All the participants used
the reflective notes incorporated in the technology probe, to document these additional dimensions.
Also, a couple of participants explained that the different dimensions apply to information types
capturing lifestyle, such as sleep and diet, including more than one data point (quality vs. quantity).
As Rania explained, the quality of her diet was fine, but she realised that the portions were not ideal:
“It is not exactly poor diet. It is just the quantity of food. | eat enormously.” These examples show

that information types are multidimensional and depend on each PwP’s lived experience.

In addition to the challenges described in the section above regarding the effect of predefined levels
of individual sensemaking, the design feature also caused challenges in the process of social
sensemaking. Several participants explained that these predefined levels could be interpreted
differently depending on how each PwP experienced their disease. For example, Alice explained that
although blood pressure might be, in theory, an objective measure, it becomes subjective in the
context of chronic disease self-management. In other words, the interpretation of the blood
pressure through the data visualisation depends on someone’s circumstances and symptomatology

(hypotension vs. hypertension): “Level three blood pressure to me would be if my blood pressure was
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low, but level three blood pressure, for somebody else, maybe if it was high. Yeah, blood pressure for

other people could be excellent if high”.

6.4.5 Designing Data Visualisations for PD Self-tracking

In summary, workshops 1 and 2 validated the importance of self-tracking for personal and social
peer-to-peer sensemaking, providing important insights that corroborated the empirical studies
reported in the previous chapters. Moreover, these two workshops expanded the understanding of
the specific role of visualisations in PD self-tracking. Through observing the use of the technology
probe, the first two workshops reported in this chapter inform six PD-specific design principles for

designing new PD technologies for individual and social sensemaking.

Table 6.6 summarises the principles. Intended to bolster both individual and social sensemaking, the
principles also reflect the main characteristics of PD: the multidimensional character of the disease,

the interpersonal variability and the intravariability of disease manifestation (see Chapter 2.3).

Design Principle Description Origin
Supporting a diversity of The disease character of PD is multidimensional, and | Study |
information types the disease manifestation includes a range of Study Il

symptoms. Thus, PwP need to track a range of
information, from motor symptoms to emotions or
pain experienced. Given the interconnected nature
of the domains, PwP should be supported to track
multiple information types and use them together to
make sense of their PD.

Allowing for the flexible use of | Because of their interpersonal differences, it is Study |
information types essential to allow PWP to track the most relevant Study 11
information types that align the most with their own
version of PD. Moreover, the intravariability in
disease manifestation and the progressive character
of PD means that PwPs’ self-tracking needs can
change over time. Thus, flexibility should be
extended to allow PwP to change their information
types at different points in time.

Supporting contextualisation Visualisations, on their own, are not facilitative to Study |
of data visualisation individual and social sensemaking, because PwP Study Il
tend to weave together the information they track in
a self-reflective narrative. This enables them to
capture the context of the specific information
captured. Enabling this can help them later
remember what happened at a specific time, which

can add nuances from the everyday experience.
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Facilitating cause-and-effect PwP are constantly making associations or
relationships generating cause-effect hypotheses between
symptoms (e.g. dyskinesia), treatment (e.g.,
medication efficiency), and outcomes/quality of life
(e.g. sleep levels) as part of their sensemaking
process for self-management. Visualisations showing
the different information together can foster these
connections, and other features could be explored
to support PwP in understanding how different
factors are interconnected.

Study |
Study Il

Supporting a structured self- PwP developed their own scales to convert

tracking practice qualitative information related to their disease self-
management into quantitative. When they use
predefined scales, they help them make their
practice more systematic and facilitate sensemaking.
Self-tracking technology should offer predefined
scales to bolster sensemaking.

Study |
Study Il

Offering different temporal Depending on their goals, PwP structure their self-
patterns tracking practice in different temporal patterns (e.g.,
daily, weekly, or more long-term), and they need a
different level of data granularity. Visualisations can
facilitate this process and offer both fine-grained
and coarse-grained data.

Study |
Study Il

Enabling self-tracking data PwP share information with their peers to learn from
share each other and inform the development of their self-
management best practices. Self-tracking data can
positively contribute to the social sensemaking
process among peers. Therefore, self-tracking
technology designed for PD self-management should
also account for the need to share and regulate the
disclosure of different data types (including
visualisations) with peers, to facilitate this social
sensemaking.

Study Il
Study llI

Table 6.6: Design Principles

6.4.6 The Proposed Design Concept “weTrack”

| will now illustrate these design principles through a proposed design idea. More specifically, in this

section, | present weTRACK, a self-tracking tool designed to be embedded in an OHC, leveraging data

visualisations to support PwPs’ individual sensemaking and peer-to-peer, social sensemaking. | also

demonstrate how the principles informed the design of specific functionalities and features of

weTRACK by including the corresponding design principle in brackets.
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weTRACK is drawing on the existing solution of the technology probe used in the pre-workshop
tasks. It uses a flower-like figure to present users with different information types, which enabled
them to track these daily information types daily (supporting a diversity of information types). Users
can track these information types on five levels (Figure 6.8). After inputting their tracking through
the flower-like figure, users can capture any qualitative information in the reflection box under the
visualisations. Here, they can reflect on the nuances and the context of the disease manifestation
and any further details (for example, a tremor appearing in the right hand). Users can also use the
tagging functionality to interlink their notes with the relevant information type (Figure 6.9). When
users tag a petal to a specific part of their note, this appears in the same colour as the relevant petal.
This helps the user to connect their visualised data and their notes, giving the context of the data

visualisation (supporting contextualisation of data visualisation).

In turn, the input from daily tracking presents users with a daily visualisation (Figure 6.10) and two
weekly visualisations. Depending on their self-tracking needs, the user can choose to see the daily
visualisation, which offers a fine-grained view of the data and/or get the bigger picture of their data
from the weekly visualisations (allowing for the flexible use of self-tracking, offering different
temporal patterns). Specifically, the users can see all their information types in the flower-like figure,
which presents them with a holistic view of their data: their weekly average and the aggregate of all
their data (Figure 6.11). The users can also view a linear graph showing one information type across
the last seven days, allowing them to see what changes might have happened during that period.
Users can further customise their weekly graphs by tapping the petals to select which ones they
want to view together in a linear graph. This enables them to see two or three information types
across the last seven days (Figure 6.12). In addition to accessing two or three information types
together, users can also identify cause-and-effect relationships (facilitating cause-and-effect
relationship). Notably, there is a gap in the graph to avoid distorting the data when a user skips a day

(Figure 6.12).

weTRACK also allows PwP to share their data with peers as part of an embedded Parkinson’s OHC
with PwP who all self-track (Figure 6.13). This feature helps users who want to make sense of their
data, as part of their self-management, to participate in a wider PD community where they can learn
from each other’s data and make sense of it together. Users can therefore embed their data
visualisations in their community posts when they ask questions and share insights based on self-
tracking (Figure 6.14). There is also a customisable sharing feature (enabling self-tracking data share,
allowing for the flexible use of information types), which empowers the user to control their privacy,
enabling them to share information with a smaller and specific audiences, particularly when PD

raises discomforts around sharing personal information (Figure 6.15).
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6.5 Discussion

This study consists of a sensemaking-driven exploration of PD self-tracking leveraging data
visualisations with different temporal patterns (daily and weekly to sensemaking. | used the
learnings from workshops 1 and 2 to outline a set of design principles for future PD self-tracking
technologies. Based on these principles, this study offered a proposed design concept of an
alternative design illustrating a PD self-tracking could look like if these principles were applied.
Specifically, | presented weTRACK, a self-tracking tool embedded in an OHC, leveraging data

visualisations to support PwPs’ individual sensemaking and peer-to-peer, social sensemaking.

This discussion section reflects on the findings regarding the role of data visualisations in PD self-
tracking and the considerations when designing visualisations of PD self-tracking, which support
both individual and social sensemaking. | further discuss the learnings which came up after applying
the design principles presented in 6.3.5 and how they can be useful for researchers and designers

wanting to develop PD self-tracking technologies.

6.5.1 Revisiting Data Visualisations in Parkinson’s Self-tracking

Prior research in PD self-tracking and the use of visualisations has been traditionally framed from a
clinical point of view (e.g., Mentis et al., 2017). Although technologies allow for data entry and
visualisation of information, most PD technologies include fixed logging on a single or small set of
predetermined activities and symptoms, such as medication regimens or (motor) symptoms, to
assess PD progression in clinical settings and domestic environments (e.g., Stamate et al., 2018; Pan
et al., 2015). This lack of variety restricts the data visualisation to a subset of PD self-tracked data,
subsequently affecting how PwP make sense of their disease. This means that the needs of PwP may
not be fully supported in how data is visualised. In line with this, Riggare et al. (2019) argued that
self-tracking technologies that allow PwP to visualise the effect of their lived efforts of self-

management and to identify their current priorities need to be designed and developed.

This study has addressed this issue by focusing on the role of visualisations in PD self-tracking as part
of everyday life and explored how we might design them. Specifically, it has addressed the gap
caused by a limited understanding of design needs when it comes to the output of self-tracking
around peoples’ needs and preferences (Cajamarca et al., 2020). The findings have shown that
people value the flexibility of being able to choose the information types from different domains
relevant to their PD version. This aligns with Study | (Chapter 4), where | demonstrated that
participants need to track various information types across different domains and that a holistic

approach to the disease is meaningful for PwP (Grosjean et al., 2022). Taking a holistic approach to
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self-tracking meant that data visualisation was approached in new ways, exploring how different
information types can come together in one visualisation and how this impacts people making sense

of their data visualisations.

It is also noteworthy that while it is important for the design to be visually appealing as it increases
engagement in the self-tracking practice (Abtahi et al., 2020), the findings also unearthed an
interesting case where one of the participants, Cecily, highlighted that the design of the flower-like
visual felt counterintuitive (the flower-like figure looked bigger and more visually appealing when
higher levels of symptomatology were reported; an outcome that was not deemed positive in the
context of chronic disease management). This shows how some design elements can have
contradictory effects on some users and add to the emotional labour of self-tracking (Knittel et al.,
2021). Consequently, it is important to note that designers need to explore how visualisations can be

engaging but also in line with users’ mental models.

Moreover, findings indicate that tracking specific information types should be flexible across time as
PwPs’ needs change throughout their life with PD and further offer different temporal patterns of
the tracked information. This is because the intravariability in disease manifestation and the
progressive character of PD means that PwPs’ self-tracking needs can change over time. Flexibility
should be extended to allow PwP to change their information types at different points in time, and a
variety of visualisations capturing different levels of data granularity should be embedded in the self-
tracking tools. While we should maintain a single way to input data in the self-tracking technology by
PwP, researchers and designers can focus on offering different outputs of temporal patterns of data
and granularity through various visualisations. Depending on their self-tracking needs and
visualisations, users can interact with a different visualisation to see an overview of their health,
identify cause-and-effect relationships or understand how an information type changes across time.
Finally, it must be recognised that this flexibility in self-tracking can create other challenges in the
design of self-tracking visualisations. For example, designers need to explore ways of introducing a
functionality enabling users to modify the information types they track over time while ensuring that
long-term data visualisations remain meaningful, and users can interpret their data effectively at

different points in time.

6.4.2 Considerations when Designing for Sensemaking

While Study | (Chapter 4) and Study Il (Chapter 5) focused on individual sensemaking and peer-to-
peer social sensemaking, respectively, this study examines these two processes together and, thus,

goes beyond designing only to support individual cognitive accounts. This approach extended my
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understanding of PD self-tracking as centred on the needs of PwP in everyday life and also unpacked
some of the tensions that come up when attempting to cater for both. For example, predefined
levels in self-tracking were included in the study, aiming to facilitate the self-tracking practice and
PwP’s disease sensemaking. Nevertheless, peers can interpret the same visualisations differently
because of their distinctive personal circumstances since PD manifestation differs among people
(Parkinson’s UK, 2017). Thus, it can pose a risk to the way social sensemaking happens. In other
words, even though the process is well intended, it might create misalignments in interpreting the
same data and steer the social sensemaking process in the wrong direction. This is a challenge that

researchers and designers may want to pay attention to.

Furthermore, visualisations could help participants manage their PD by identifying patterns in their
PD manifestation, and that can be further supported when they have access to the context of what
happened during the given period of self-tracking. This aligns with similar research showing people
having difficulties understanding and engaging with data derived from automatic self-tracking (Kanis
et al., 2015) and further highlights the importance of complementing the quantifiable data with
context and qualitative accounts. In this study, | found this was beneficial for the social sensemaking
process, as peers also needed to understand someone else’s circumstances and the context within

which the data was generated.

While PwP valued sharing their data with peers and acknowledging the role of visualisations in the
social sensemaking process, there was also the need to have the flexibility to choose with whom to
share their data and which information types they feel comfortable sharing. Since each member
selected their self-tracking domains in this case, the study has shown that there can be tension
between the social sensemaking process and the nature of some information types, which can be
considered quite personal. The findings are in line with Heer & Agrawala (2008) who argued that
visual representations can facilitate establishing common ground as part of social sensemaking. They
further also corroborate previous research on sharing data visualisations with others, which has
shown the importance of users having control over who sees their data (Ayobi et al., 2018; Potapov

& Marshall, 2020).

Finally, while the study participants acknowledged social sensemaking as a valuable process, which
complements individual sensemaking, | found that they also felt the need to associate the
community with an established and recognisable organisation to set the foundation of a trusted and

safe space where social sensemaking can happen.
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6.6 Conclusion

This chapter presented a sensemaking driven design exploration examining the role of visualisations
in PD self-tracking and adapting existing methods to motivate a new way of framing and designing
PD self-tracking. Informed by previous findings on PD self-tracking and the needs of everyday life, a
probe was developed to help us explore the design space of self-tracking with embedded
visualisations. | conducted online workshops with PwP to examine the role of data visualisations
with different temporal patterns (daily vs. weekly) in PD self-tracking to supports sensemaking.
Based on the two previous empirical studies and complemented by the findings of this study, |
identified design principles for PD, which researchers and designers can use in the future when
designing for PD self-tracking in the context of PwPs’ everyday experience. This study also proposed
a designed idea which demonstrates how data visualisation of PD self-tracking could support the
interaction between individual and social sensemaking. weTRACK is the output of our sensemaking
driven design exploration, an example of a self-tracking technology design that leverages data
visualisations to support sensemaking. Lastly, | discussed the learnings and tensions that arise when

designing for individual and social sensemaking of PD self-tracking.
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Chapter 7: General Discussion

The overarching goal of this thesis has been to stimulate how one might approach designing for PD
self-tracking embedded in everyday experience. | drew on qualitative and design methods to
investigate this goal. The key steps | took in each chapter are summarised briefly below to set the

context for the following general discussion of this thesis.

The thesis began by setting the background of this PhD work (Chapter 2) surrounding self-tracking in
PD, a complex and progressive chronic disease. The literature review provided insights into how
existing work has studied self-tracking in chronic disease self-management more broadly and then,
specifically in PD. | described PD's essential disease characteristics and unpacked the symptom
manifestation's complexity and diversity. As the disease character largely shapes how people
manage their disease, unpacking the disease characteristics and bringing specific nuances to self-
tracking informed my analytical focus on the studies presented in this thesis. Next, | provided an
overview of health technologies designed for PwP, which showed that previous research has focused
on improving the clinical assessments of the disease. By presenting this work, | highlighted a gap in
HCI work regarding Parkinson’s self-tracking, the lived efforts of self-management, and the nuances
of everyday experience. To address this gap, | suggested an alternative perspective for investigating
this research area and introduced a sensemaking approach to examine self-tracking in the context of

PD self-management.

Furthermore, in the background investigations (Chapter 2), | situated PD self-tracking within the
context of Online Health Communities (OHC) as they comprise an essential part of their self-
management. Previous research has shown that people with chronic diseases share their data with
peers within this context. Then, | introduced social sensemaking as a conceptual framework to
understand how self-tracking informs PwPs’ online peer-to-peer interactions. Next, | presented the
overarching methodology (Chapter 3) of the PhD work a) to situate my thesis in the epistemological
paradigm of Social Constructivism, and b) to justify the selection of my exploratory approach and the

combination of qualitative and design methods.

The thesis consists of three studies presented in their individual chapters. Study | (Chapter 4) is an
exploratory qualitative study of Parkinson’s Movement, an OHC dedicated to PD, investigating a)
what information PwP track and why, b) the tools that PwP use and the criteria of their choice, c)
how PwP engage in sensemaking of self-tracked information in the context of PD self-management.

Study Il (Chapter 5) is an empirical, qualitative study examining posts from the same OHC as Study |
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but this time employing a social sensemaking approach and examining the role of self-tracking in
peer-to-peer online interactions. Study Il (Chapter 6) is a design-oriented study, building on the
concepts of the two previous studies by using the concepts of Study | (self-tracking as an individual
practice and individual sensemaking) and Study Il (self-tracking as a social practice and social

sensemaking) to introduce data visualisations, the output of self-tracking.

Having presented and discussed the findings of the three studies compromising this thesis in their
individual chapters, in this final chapter, | consolidate the overarching contributions made with this
thesis, positioning each of them in relation to previous work and within the research field of HCI. |
also reflect upon the implication of this work for HCl and relevant disciplines as well as the
transferability of my findings in other chronic diseases. | conclude with the limitations of this thesis

and offer possible avenues for other researchers to build future work.

7.1 Thesis Contributions

Drawing from my findings, | will focus on my thesis's three substantive contributions to HCl and
CSCW, Digital Health and Person-centred Outcomes Research, and Health Education. | indicated in

brackets which studies support these contributions.

1) Alived approach to self-tracking: The thesis offers empirical insights on how PD self-tracking
happens in everyday life, informing how researchers can approach PD self-tracking in a
theoretical and design level (Study | and Study II).

2) A holistic approach to PD self-management: The thesis offers empirical insights on how PwP
make sense of their data individually and socially and the interplay between these two processes
as part of their PD self-management (Study I, Study I, and Study Il1).

3) Sensemaking driven design exploration: This thesis offers a new methodological approach by
building upon existing research and design practices to explore sensemaking while leveraging

data visualisations to motivate alternative designs for PD self-tracking (Study IIl).

7.1.1 Contribution 1 — A Lived approach to PD self-tracking

Impact on HCI & Digital Health

Digital Health and HClI research in this area have focused on the clinical aspects of PD self-tracking
and how self-tracking can support the clinical requirements of assessing PD. To address this, the
central concern of this thesis has been to stimulate a different approach for PD self-tracking by
contextualising it in everyday life. Studying self-tracking as a practice helped methodologically to get

a lived perspective on its role in everyday life and to go beyond its use in clinical tools. This thesis
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offered a descriptive account of the everyday experience of Parkinson’s self-tracking with respect to
the information tracked, the tools employed, and the characteristics of the practice (Chapter 4.3).
The thesis findings showed that PwP track twenty-five information types across four interrelated
domains that reflect the multidimensional character of PD (lansek, 1999; Politis et al., 2010) and the
variety of physical and emotional symptoms and lifestyle information that affect the PD self-
management. PwP experienced difficulties finding a tool that satisfied their needs, further
corroborating the lack of a widely accepted technological tool for Parkinson’s self-tracking and self-
management. These findings showed the need to design PD self-tracking tools that cut across
different domains and types of information to support PwPs’ lived efforts to manage their health.
Moreover, while PwP perceived the tracking of measurable information to be effortless regarding
self-reports, they expressed a lack of efficacy in defining and measuring qualitative dimensions of
their disease across time. Some PwP addressed this challenge by creating scales based on their own
words and metrics to capture their felt experiences, a practice also employed by people with MS

(Ayobi et al., 2017).

This empirical understanding of PD self-tracking in everyday life led to a few potential considerations
for the design of future self-tracking technologies aimed at supporting individuals with Parkinson’s.
By offering a better understanding of the PwPs’ needs for self-tracking technology, the thesis can
inspire designers to rethink the assumptions that underline the development of current
technologies, including which information is meaningful to PwP. This thesis contributed several
design considerations and opportunities for self-tracking technologies: (i) the need to design self-
tracking tools that enable the tracking of a more diverse set of phenomena cutting across different
domains and types of information to support PwPs’ lived efforts to manage their health; (ii) the
continued need for tracking information that is objectively measured, but also the value of enabling
PwP to engage in self-reports that capture the qualitative dimensions of PD. These considerations
give a direction to the design of self-tracking technologies and contribute to overarching questions

regarding the role of digital health in PD (e.g . van Wamelen et al., 2021).

Impact on Person-centred Outcomes

PD research, including new treatment options and clinical interventions for PD, needs to be assessed
by scientifically robust outcomes. Previous health science literature (e.g., Espay et al., 2019) and
health policies (e.g., Ipsos MORI & The Strategy Unit, 2018) have shown that person-centred
outcomes are equally important in the case of clinical research as clinical trials can more efficiently
capture the needs of PwP, and potentially benefit the PD community(Feeney et al., 2020). The

clinical research policy guidance now suggests that researchers should inform and evaluate the
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direction of clinical intervention outcomes by considering how meaningful these outcomes are to
PwP (Parkinson’s UK, 2018). Person-centred outcomes can guide PwP-clinician communication by
clarifying PwP-defined success in self-management and treatment (Nisenzon et al., 2011). My thesis
findings speak to these questions about the meaningfulness of outcomes for PwP. In my findings,
PwP expressed their desire to increase clinicians’ awareness about the implications of the “practical,
routine, or banal aspects that characterise daily life with a chronic condition” (Nunes & Fitzpatrick,
2018). The findings captured 25 information types, coalescing in four domains (treatment,
Parkinson’s symptoms, generic health indicators, and lifestyle) that are meaningful to PwP in
everyday life and important to track for PwP. Researchers can use this wide range of information
types to further develop person-centred outcomes and broaden the set of criteria by which clinicians
and clinical researchers evaluate the impact of PD on PwPs’ lives. For example, this thesis's findings
can be used to support personalized medicine by facilitating ongoing conversations among PwP and
their clinical team to define what PwP need from their treatment and care plans, how they can use
self-tracking to inform the outcomes that are right for them, and how they can achieve these
outcomes. Also, by expanding our understanding of person-centred outcomes, this thesis informs
the principles that technologies and technological interventions should be based upon to deliver

personalised medicine successfully.

Impact on Health Education

Ancker et al. (2015) explained the hidden “iliness work” people with multiple conditions incur when
tracking, and indeed, one of the disease characteristics is that PD very often co-exists with at least
one other condition (Santiago et al., 2017). Ayobi (2020) has previously highlighted the importance
of providing structure for the self-tracking practice in MS and guiding people on how they can
include self-tracking in their own unique circumstances of self-management. As presented in
Chapter 4.3, living with a multidimensional disease and the need to track a wide range of
information types has many complexities exacerbating this “illness work” and calling for a
comprehensive Health Education for PwP, which will support practically PD self-management and
alleviate this work. Considering the disease characteristics including disease progression,
intravariability, and comorbidity, this thesis shows the importance of systematically introducing PD
self-tracking as an essential aspect of self-management and supporting PwP to self-track. It
specifically calls for incorporating information as part of Health Education for PwP. Specifically,
health education practitioners need to educate PwP on the existence of self-tracking tools and how
they can use them. They should also explain the role of self-tracking in facilitating disease

sensemaking and how self-tracking can be used at different stages of the disease journey (using self-
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tracking after initial diagnosis compared to using self-tracking as the disease progresses). Finally,
health practitioners can support PwP to adopt evidence-based sensemaking by using a systematic
self-tracking practice which will help them to make informed decisions about their treatment and

care plan.

7.1.2 Contribution 2 — Holistic approach to PD self-management

Impact on HCI & CSCW

This thesis’s empirical approach draws new insights into the lived efforts of chronic disease self-
management by taking a holistic approach to PD self-tracking in the context of self-management. A
holistic expands the way researchers approach and theorise self-tracking to include individual and
social sensemaking. | started by studying the individual aspect of sensemaking (Chapter 4), then
focused on its social dimension (Chapter 5), and lastly brought them together (Chapter 6), by

investigating the interplay between them.

By contextualising a previously developed framework of sensemaking for chronic disease self-
management to PD (Mamykina, Smaldone, et al., 2015), this thesis instantiates the framework for
PD. This is important because researchers would first need to understand self-tracking as part of
people’s efforts to make sense of the different ways their PD manifests before moving on to
designing meaningful self-tracking technologies for PwP. Findings support Mamykina et al. (2015),
who characterise chronic disease self-management as a process that makes sense of the “chaos of
the lived experience” (Chapter 4.4.1). The four information domains captured in Study | highlight the
significance of making associations, or generating cause-effects hypotheses, between symptoms
(e.g., dyskinesia), treatment (e.g., medication efficiency), and outcomes/quality of life (e.g., sleep
levels) as part of the sensemaking process for self-management (Chapter 4.3.4). The findings suggest

that self-tracking technology should be designed to support sensemaking for self-management.

More specifically, when applying the sensemaking framework (Mamykina, Smaldone, et al., 2015) to
understand the self-management of Parkinson’s disease, the findings generally converged with the
model (Chapter 4.3.4). PwP performed self-management in a habitual or a sensemaking mode, and
there was evidence of the three interdependent activities across both modes: perception, inference,
and action. However, the findings also demonstrated that the characteristics of PD pose particular
challenges during the sensemaking process. While the sensemaking framework proposes that
people enter the sensemaking mode once new information creates a gap in understanding, this
thesis’s findings showed that sensemaking was sometimes initiated even though there was no

information gap to trigger this mode. This was the result of PwP recognising the degenerative nature
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of the condition and, therefore the need to continue identifying best practices for self-management
(such as treatment regime or lifestyle changes) to improve their quality of life. Also, within the
sensemaking mode, my findings suggest that there can be loops between the inference and action
phases whereby PwP experiment with new self-management practices. Finally, the findings
highlighted that sensemaking can be awareness-oriented, in the early days after diagnosis. This
thesis calls for a broader scope of self-tracking for self-management including supporting PwP in

disease self-awareness and facilitating iterative self-experimentation through self-tracking.

Regarding the theoretical implications for this work in HCI, this thesis empirically contributes to the
argument that researchers need to refine the sensemaking framework to account for chronic
diseases with unknown or complex causal mechanisms (Young & Miller, 2019) by specifically
identifying the challenges and nuances of PD, one of the most prevalent complex and progressive

chronic diseases.

After examining PwP’s individual sensemaking, this thesis studied peer-to-peer social sensemaking
(Chapter 5), a previously overlooked approach for Parkinson’s self-tracking. The thesis contributes a
conceptual framework to HCI and CSCW, describing how social sensemaking happens among peers
within the OHC context and provides evidence of the different dimensions of the process. The
findings suggested that PwP actively engaged in social sensemaking about individual symptoms,
lifestyle choices, treatment options, and the overall character of the disease (Chapter 5.3.1). They
corroborated the existence of four dimensions of the social sensemaking process: establishing
common ground, challenging ideas, transforming ideas, and knowledge sharing. The findings also
showed how these dimensions are enabled at the interaction level (Chapter 5.3.1), how they co-exist
and, in fact, how they are interrelated in an overarching process: social sensemaking. My thesis has
ultimately shown that self-tracking contributes to this process. PwP found value in sharing their self-
tracking with peers to determine the normalcy of their data and get informational support on their
self-management practices (Chapter 5.3.2). Findings demonstrated that sharing self-tracking
information facilitated the social sensemaking process and supported its different dimensions
(Chapter 5.3.2). My thesis contributes to HCl and CSCW by expanding the way we theorise and

conceptualise self-tracking and sensemaking in PD.

Impact on Digital Health

In the final phase of my PhD, my investigation culminated in a sensemaking driven co-design
exploration of PD self-tracking studied within a social context (Chapter 6). Acknowledging the role of

peers and the social aspect of PD self-tracking, this thesis motivates a new way of designing for PD,
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which goes beyond designing only to support the individual cognitive accounts of human practice.
This approach extends our understanding of PD self-tracking in everyday life by indicating that
improving how self-tracking technologies support collective engagement can improve disease
understanding and self-management. My findings suggest that self-tracking technology in PD self-
management should also account for the need to share the data with peers and facilitate social
sensemaking. My thesis contributes a novel approach to PD self-tracking, combining the individual
and peer-to-peer social sensemaking processes informing Digital Health for PD and suggesting

different directions that future projects can take.

7.1.3 Contribution 3 — A Sensemaking Driven Design Exploration and Data
Visualisation

This thesis also responds to an identified gap in the literature and showed that while there is the
potential for self-tracking to support positive health outcomes for users, further research is required
to focus on the use of visualisations to support people with chronic disease to self-manage (Lor &
Backonja, 2020). The importance of data visualisations in social contexts has also been identified by
Heer & Agrawala (2008b) who argued that data visualisation can play an important role in social
sensemaking, acting as a visual anchor to establish common ground between people, to enable the

search for relevant information, and to support shared decision-making.

My last study addressed these points, which explored the role of data visualisations in PD self-
tracking to support sensemaking (Chapter 6). My thesis contributes a set of seven design principles
along with a proposed design concept illustrating how these principles can be used in the future
when designing for PD self-tracking in the context of everyday experience. The designh concept
leverages data visualisations to facilitate both individual and social sensemaking and the interplay
between the two. It shows how designers can translate the design principles into features. The

design principles are:

a) Supporting a diversity of information types

b) Allowing for the flexible use of information types
c) Supporting contextualisation of data visualisation
d) Facilitating cause-and-effect relationships

e) Supporting a structured self-tracking practice

f) Offering different levels of data granularity

g) Enabling self-tracking data share
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Providing a design concept illustrates how the same feature, namely data visualisations may support
the different dimensions of the sensemaking process. Data visualisations functioned as
conversations starters, initiating the social sensemaking process. Then, they allowed participants to
establish common ground, reframe their initially identified problems, and overall, promoted sharing
their experiential knowledge. This output also highlighted some of the tensions researchers and
designers can face when designing for individual and social sensemaking in a single self-tracking
technology, and contributed an understanding of translating the design principles to specific
technology features. While sharing self-tracking data facilitates disease sensemaking and the social
sensemaking process when it comes to interpreting the same visualisations, the findings also
showed that they can be interpreted differently because of the distinctive personal circumstances

that PD’s variable manifestation elicits (Parkinson’s UK, 2017).

Data visualisations can also pose a risk to the way social sensemaking happens. Even though most
peer-to-peer interactions are well intended, visualisations might create misalignments in
interpreting the same data and steer the social sensemaking process in the wrong direction. This is a
challenge that HCl researchers and designers may want to pay attention to. Specifically, they can
explore designing mechanisms to identify and correct potential misalignments coming from different
interpretations of data visualisations. The second principle — flexibility in self-tracking — also comes
with challenges regarding data visualisations. These challenges include the functionality of
information types that can change across time and are reflected in the visualisations. Designers may
want to explore ways to strike a balance between providing the required flexibility in self-tracking
and mitigating the different data captured on the data visualisations across time to maintain their

meaningfulness in managing the chronic disease.

Riggare had reported that PwP want to share their data with and use spreadsheet programmes to
visualise their self-tracking data (Riggare et al., 2019) showing that there is an unmet need for tools
that PwP use to track and visualise their PD information and further allow them to share this data
with their peers. To conclude, this sensemaking driven design exploration contributes to the
visualisation research for Digital Health in PD and the proposed design concept offers an example of
how the presented design principles can be used by those working on the area of PD data

visualisation.

7.2 Transferability of Findings

The findings presented throughout this thesis were all drawn from research focused on PwP. In

regard to the transferability (the ability to transfer insights from this thesis to other contexts) of this
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thesis findings, | have discussed previous literature focusing on other chronic disease (e.g., Multiple
Sclerosis and diabetes) to facilitate the transferability into other domains. Researchers and designers
can explore the design considerations proposed in this thesis, apply a sensemaking driven approach
to design and utilise the empirically informed design principles in their own domains. Finally,
researchers and designers working on MS can draw inspiration from weTRACK to explore how
people with MS might benefit from sharing their data visualisations and further make sense together
of these visualisations within an OHC embedded in a self-tracking tool. The specific details (e.g., the
information types) might not be applicable but the broader concept of weTRACK is likely to be
transferable. To sum up, while the transferability of this thesis contributions needs to be further
examined, | believe that the findings are relevant to self-tracking of chronic disease, especially for

diseases with similar disease characteristics.

7.3 Limitations & Future Work

This thesis presents some limitations that could be addressed in future work. First, | collected the
data for Study | (Chapter 4) and Study Il (Chapter 5) from an OHC. Hence, the sample consisted
mainly of PwP with certain digital skills who wanted to share their experiences with others online.
Some PwP may not have access to these online communities due to social, economic, and
technological barriers. PwP who have access to the OHCs, but did not share their experiences, are
also not represented in my samples. Therefore, Parkinson’s Movement population might not be
representative of all PwP. For example, it is expected that my findings will not reflect experiences
from PwP in the later stages of Parkinson’s due to the cognitive and physical impairments that PwP
often experience as the disease progresses, and as a result making it more difficult for PwP to

participate in OHCs.

Another limitation arose from the fact that the data came from Parkinson’s Movement community
established in the UK. Though it also operates internationally, the assumption is that PwP from
English-speaking countries would be more likely to participate in this community. These PwP may
not represent the broad spectrum of PwP who have different social and cultural values. Future work
must be done to gain a more representative picture of how self-tracking fits this diverse population’s

needs and how it supports people in more advanced stages of the disease.

Furthermore, my sample included only posts from people with Parkinson’s, however, community
members often comprise caregivers, family, and friends. Their role has therefore not been captured

in the sensemaking process. Finally, due to the lack of additional detailed contexts in online posts as
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well as multimodal elements such as pictures, it is possible that some issues might have been missed

in the analysis.

To address these issues, sampling can include participants from hospitals, support groups, or other
PwP diverse communities when trying to reach PwP that use self-tracking practices. In addition,
analysing online posts may miss certain issues that PwP face daily and would not be comfortable
sharing online. Thus, future studies can address the issue of self-disclosure by using direct research
methods, such as interviews, while helping build trust in the research relationship. Finally, | found
that carers often act on behalf of PwP in relation to self-tracking, a practice that may be more
prevalent as Parkinson’s disease advances. Hence, future work should also investigate how the
involvement or the absence of a carer impacts PwP’s self-tracking practices, and further should
include the development and deployment of self-tracking tools to gain further insight into the needs

of PwP.

Due to the inherent nature of online posts, the findings regarding the role of self-tracking in social
sensemaking process may not capture the full scope of the phenomenon. For example, there are
physical meetings among PwP where the role of self-tracking might be manifested in a different way.
This could be because certain operationalised behaviours in person might not be observable in
online posts. Therefore, future research should consider methods such as field observation to

produce more robust results.

While the design considerations suggest ideas to explore during the design process, there is no way
of guaranteeing that applying these principles will lead to self-tracking technologies meeting the

social sensemaking needs of PwP. That remains to be evaluated in future work.

Lastly, the thesis could have taken a different direction when moving into its design phase, based on
the design considerations that came up from the first two empirical studies. For example, self-
experimentation as part of self-tracking was one of the identified themes in this thesis's first two
empirical studies. When examining individual sensemaking in Study | (Chapter 4), within the
sensemaking mode, the findings suggested that there can be loops between the inference and
action phases whereby PwP experiment with new self-management practices. When studying the
social sensemaking of self-tracked data in Study Il (Chapter 5), there were examples of PwP sharing
their experiential knowledge by tracking their experiments and peers making sense together of the
validity of this approach and the results shared. While some PD self-tracking tools support self-
management practices, such as medication adherence to a prescribed treatment plan, they usually

do not account for the need to experiment. HCI researchers and practitioners working in the digital
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health space can further explore these findings on how self-tracking can be designed to facilitate
experimentation at individual and peer-to-peer levels. OHCs could collaborate with clinical staff to
facilitate N-of-1 studies safely and meaningfully for PwP. As there is an increased interest in
personalising medicine and N-1 studies in the context of Parkinson’s (Riggare et al., 2017), this could
introduce scientific rigour to the approaches PwP already employ. Also, OHCs could dedicate a
particular space for social self-tracking as part of collective experiments to their platform to facilitate

the process.
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Description and rationale or proposed project

This project aims to capture the learning aspects of experiencing a chronic disease
for People with Parkinson’s focusing on learning with technologies and further
identify how we can improve the design of technologies which support PwP to
improve self-management. The rationale is to identify critical cases in the use of
self-tracking tools for People with Parkinson’s who participate in the online forum
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group responds to the available technology and whether the existing technology
satisfies their learning goals. I will also use the Community of Practice theory to
capture the social account of self-tracking and how this fits to the wider learning
ecology of living with Parkinson’s.

The data will be aggregated from the posts published within the last year in the
online Parkinson’s community embedded in the website Health Unlocked. Initially,
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Parkinson’s. Subsequently, I will apply the concept of the Community of Practice
to the context of the online patient community to point out the social quality of
learning in relation to patient. Qualitative thematic analysis will be employed after
anonymising the posts. Furthermore, I will study which self-tracking practices are
used by people with Parkinson’s, how members of the community use them and
how they communicate their findings in the community.

The overall aim is to understand what matters the most to people with PwP; how
important learning is for PwP ; and what the key elements that technologies offer to
patients but also the considerations which patients hold and as a result hinder PwP
from using them for learning purposes.
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Description and rationale or proposed project

This project forms part of the doctoral programme of research in “Participatory
self-quantification for patients through loT-based medical devices” funded by a
Bloomsbury Consortium. During the first part of this doctoral research, a study
on the role of self-tracking was conducted in relation to self-management and
its complexities specifically for Parkinson’s. Notably, there was a focus on how
people individually make sense of their self-tracked data. The data for the
above study , containing 5,000 individual posts, were obtained under licensing
from the social network for health HealthUnlocked. Data were provided fully
anonymized and randomised. Consent was a core element of privacy protection
provisions and was obtained as part of signing up for HealthUnlocked. Ethical
approval for this study was obtained in December 2017. The findings of the
above study suggested that People with Parkinson’s attempt to address the
challenges of managing a complex disease through self-tracking and individual
sensemaking.

Given the key role of online health communities as part of self-management
(Reeves et al., 2014), the current study aims to fill the gap in the literature
regarding the social nature of self-tracking in the context of chronic disease
self-management. Previous studies of online health communities have focused
on information seeking (Nambisan, Permanente, & Hopkins, 2011), emotional
and social support (Gui, 2017) and knowledge sharing (Yan, Wang, Chen, &
Zhang, 2016). Moreover, existing research offers some insights into
collaborative sensemaking processes in online health forums. In one such
study, the researchers found that diabetes patients build shared meanings
through discussions, perspective negotiation, and conflict resolution
(Mamykina, Nakikj, & Elhadad, 2015). Research in domains such as activity
tracking has shown both the value and the challenges of sharing self-tracked
data in social context towards understanding and making sense of one’s own
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data (Puussaar, Clear, & Wright, 2017).

Building on existing work on online communities and adapting it to the context
of health, the online community will be approached as a sensemaking space
(Bourne, 2017). The current project aims to understand how members’
collaboration can facilitate or complicate sensemaking of self-tracked data in
relation to self-management of a complex disease. Specifically, will research
the social context in which self-tracking data can be shared and collectively
understood. Particularly, this study will explore how interactions within an
online health social network inform or reconfigure the individual self-tracking
practices and vice versa.

The analysis will be based on the same data set obtained HealthUnlocked and
the Parkinson’s Movement. However, the structure of this data set limits the
ability to interpret patient forum posts in their context and for this reason the
aim is to augment the data with contextual information obtained form the open
web. Specifically, a consideraly reduced dataset of less than 100 posts will be
selected as critical cases of considerable social interaction in relation to self-
tracking. Based on these posts, we will obtain -from a customised google search
engine- additional contextual information related to the semantic content of
each post for further manual analysis using NVivo 12 software. No personally
identifiable information will be added to the data and no attempt will be made
to re-identify the patient associated with the original posts. Only text-based
context will be employed to provide a richer context within which the post-
critical case (part of the original HealthUnlocked dataset) will be analysed.

The purpose of this project is to unpack how an online health community can
address the complexities of self-tracking and disease sensemaking in the
context of health conditions which do not have well-understood etiology,
heterogeneous symptoms, and unexplained differences in treatment responses.
This study aims to shed light on how to support PwP in self-tracking, disease
sensemaking, and further better facilitate the collective sensemaking processes
of self-tracked data in the context of chronic disease.

Ethical issues:

This project will have as a starting point a data corpus of 5,000 posts published
in the online Parkinson’s community embedded in the website HealthUnlocked.
Critical cases-posts from this initial data corpus will be selected to be studied
within a broader context which, in this case, suggests the thread. No
identifiable information of any type will be used and all analyses will be carried
out on fully anonymised data. In particular, the HealthUnlocked social network
ensured that the initial data corpus did not include posts from individuals who
have opted out of research participation. Therefore, based on posts from the
initial data corpus, the studied threads will include only posts from people who
have given consent and any posts which cannot be identified as such, will be
excluded from the analysis. Qualitative thematic analysis will be employed. All
data will be stored fully anonymised at all times and will be stored in password
protected format. Finally, all data will be stored on an encrypted file system.

I confirm that the proposed project conforms with College and
professional ethical guidelines, as indicated: (please delete as appropriate)

1. Access to participants: YES
2. Informed consent: YES
3. Anonymity and Confidentiality: YES
4. Potential Harm to Participants: YES
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5. Potential Harm to Researcher(s) YES
6. Potential Harm to the College: YES
7. Participants’ right to decline to take part: YES
8. Uses of the information (including publication): YES
9. Conflicts of Interest: YES

10. Other relevant ethical concerns, including those arising from internet

research (please specify): YES

Classification of project (please delete as appropriate):
ROUTINE / SENSITIVE / EXTREMELY SENSITIVE

The applicant: Jenny (Evgenia) Vafeiadou Date: 11/02/2019

I confirm the proposal classification as:

ROUTINE / SENSITIVE / EXTREMELY SENSITIVE

Decision (please delete as appropriate):

Acceptance / Referto-SEC/ Referto-CREC/Referback{Rejection-

Departmental Research Ethics Officer: Cféb/vx L/A)% Date: 24/02/2020
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Appendix 3 — Study Il Ethics Application

School of Business, Economics and Informatics

The Department of Computer Science and Information Systems

Ethical Review Form

Name(s) of applicant Jenny (Evgenia) Vafeiadou
George Roussos

Job title PhD Student
Professor of Pervasive Computing

Funding source Bloomsbury Consortium Studentship

Project Title Online participatory design workshops with People
with Parkinson’s

Attachments:
Indicate the attachments enclosed with this form (please tick boxes):

Information sheet: Consent Form: Questionnaire: |:| Data D
Management Plan D
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Description and rationale or proposed project

This project forms part of the doctoral programme of research in “Participatory
self-quantification for patients through IoT-based medical devices” funded by
the Bloomsbury Consortium. During the first part of this doctoral research, two
studies were conducted to examine the role of self-tracking in self-management
and its complexities specifically for Parkinson’s as well as the role of online
communities to make sense of the self-tracked data. A key outcome of this
prior work was the acknowledgement that PwP self-track information across
many different domains and self-tracking reports provide a firm way for
discussing PwPs’ distinctive health experiences within the online community.

The current study aims further builds on this research and examine how we can
incorporate design recommendations research for self-tracking features in the
user interface of an online community. To do so, 5 members from an online
Parkinson’s community will be recruited in order to participate in three one-
hour online design workshops. Recruitment will be conducted through
Parkinson’s charities and social media. I will post an open call which will be
accompanied by a poster and the participants will be asked to contact the
researcher if they are willing to participate. Once they get in touch, they will
receive the information sheet which describes in more detail the purpose of the
study. All the participants will need to sign a consent form before their
participation. It will be explicit that a participant can decide to withdraw their
participation at any point either during the workshop or in between sessions.

This study will be conducted in three phases:

Phase 1 - Participants will be asked to complete a creative task that is used to
scope the design project in the online session. In line with this, participants will
receive a kit with an assortment of cultural probes (the kit will be disinfected
thoroughly before sent off). Cultural Probes were first developed by Gaver et al
(1999) as a research method to design technologies for the home. It is a
technique that is used to inspire ideas in a design process and serves as a
means of gathering inspirational data about people’s lives, values and
thoughts.

Phase 2 - Participants will be asked to generate new ideas on how to design for
self-tracking.

Phase 3 - Participants will be asked to give feedback to a prototype developed
based on their ideas in phase 2.

This study aims to shed light on how to support PwP in self-tracking, disease
sensemaking, and further better design online communities and self-tracking
tools. The findings of this research study will be reported in the PhD thesis.
Also, they will be published in peer-reviewed publications.

Ethical issues:

People with early stages Parkinson’s (without any severe cognitive
impairments) will be recruited. The study of how PwP interact with the NHS are
outside the scope of this study as the entire focus is on the lived efforts of
every day self-management. The participants will receive a thorough
explanation of the project and what their participation entails. We do not
anticipate any potential harm for PwPs’ participation in the study. Carers can
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also participate if participants find it helpful. We do not anticipate any harm for
the researcher or the College from the conduct of this research.

The sessions will be video recorded but no identifiable data will be used for the
analysis. Artefacts will be collected and reported as part of the interpretive
analysis. The video recordings will be transcribed and qualitative analysis will
be employed. All data will be stored fully anonymised at all times and will be
stored in password protected format. Video recordings will be deleted as soon
as the PhD project concludes. Finally, all data will be stored on an encrypted
laptop.

Reference

Gaver, Bill, Tony Dunne, and Elena Pacenti. "Design: cultural
probes." interactions 6.1 (1999): 21-29.

I confirm that the proposed project conforms with College and
professional ethical guidelines, as indicated: (p/ease delete as appropriate)
Access to participants: YES

Informed consent: YES

Anonymity and Confidentiality: YES-

Potential Harm to Participants: YES

Potential Harm to Researcher(s) YES

Potential Harm to the College: YES-

Participants’ right to decline to take part: YES-

Uses of the information (including publication): ¥ES-

Conflicts of Interest: YES

10. Other relevant ethical concerns, including those arising from internet

O 0 N O 1 A W N -

research (please specify): YES

Classification of project (please delete as appropriate):
ROUTINE-/ SENSITIVE / EXTREMELY SENSITIVE

The applicant: Jenny (Evgenia) Vafeiadou Date: 18/04/2021

I confirm the proposal classification as:

ROUTINE / SENSITIVE /-EXTREMELY-SENSITIVE-

Decision (please delete as appropriate):

Application was referred to SEC and accepted on 07/05/2021. The SEC notes that

the applicant should take precautions (PPE) when preparing materials to be send
to vulnerable participants to avoid potential COVID transmission.

Departmental Research Ethics Officer:/-,‘ %0{[ Date: 13/05/2021
/f%ﬁ(
3
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Appendix 4 — Study Il Poster

Knowledge
Lab

:- Birkbeck

UNIVERSITY OF LONDON

People with Parkinson's
who participate in Online
Health Communities

(HealthUnlocked, *‘
PatientLikeMe etc) 4

\“‘;{gj’
We Need You

Be part of 3 online workshops/\/

to help us design better

technologies for supporting 'Send.an email at
people with Parkinson’s in their  J-vafeiadou@dcs.bbk.ac.uk

everyday lives

B

&%  Managing W

Parkinson's

161



Appendix 5 — Study Participant
Information Sheet

Department of Computer Science & ¢ b
Information Systems Blrk eCk

UNIVERSITY OF LONDON

Malet St, Bloomsbury, London WC1E 7HX

Researcher : Jenny Vafeiadou, PhD Candidate

Study Title: Online Participatory Design Workshops with People with Parkinson’s (PwP)

PARTICIPANT INFORMATION SHEET

1. Why is this research being conducted?

As part of understanding and managing Parkinson’s better in everyday life, PwP participate to online
health communities and/or self-track. Thus, this study brings these two elements together as we
need to understand how we can better design self-tracking features embedded in online health
communities to support better PwP in everyday life.

2. Why have | been invited to take part?

You have been invited to take part because you are a Person with Parkinson’s, you participate in an
online community and/or self-track.

3. Do I have to take part?

No, it is up to you to decide whether to take part. You can ask questions about the research before
deciding whether or not to take part. If you do agree to take part, you may withdraw yourself

from the study at any time, without giving a reason, by advising me of this decision. At this point,
you will be asked what you wish to happen to the data you have provided up to that point. You can
withdraw any information you have contributed to the research so anything you shared will not

be included in the research outputs.

4. What will happen to me if | take part in the research?

If you are happy to take part, | will ask you to sign a consent form. | will provide you with a kit which
will include some materials such as notebooks, stickers, pens that you can use to collect information
about yourself and your Parkinson’s self-management. Following this, | will schedule three one-hour
long design workshops which will happen online using the videoconferencing platform Zoom and
will take place on a weekly basis. The workshops will include 4 other People with Parkinson’s.
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Together we will talk about your thoughts and experiences in a small group. With your consent, |
would like to video record the workshops so | can have an accurate record of your ideas. You can ask
to pause or stop the workshop at any time.

5. Are there any potential risks in taking part?
There are no obvious and known risks in your participation.
6. Are there any benefits in taking part?

There are a few benefits about taking part. | hope you will enjoy sharing your experiences with me
and other People with Parkinson’s. Second, you may learn from others’ best practices

about managing better your disease in everyday life. Third, you will be helping to design better self
tracking tools and online health communities for People with Parkinson’s.

The research may be published in an academic publication. The research will be seen by my PhD
supervisors and examiners.

7. Who has reviewed this study?

This study has been reviewed by, and received ethics clearance through, the Birkbeck, University of
London Research Ethics Committee

8. What happens to the data provided?

The information you provide during the study is the research data. Any research data from
which you can be identified (such as Name, Occupation, Age, Video recording) is known as
personal data and are protected by UK law.

In this study, your personal data will be protected using a variety of state-of-the-art
security measures such as encryption, password-based access control and anonymisation. Only
the researcher and her supervisors will have access to the research data.

Any personal data used in presentations and research publications will be anonymised. Personal
data will be deleted at the completion of the PhD project.

Data Protection Privacy Notice

The data controller for this project will be Birkbeck, University of London. The Birkbeck Data
Protection Office provides oversight of Birkbeck activities involving the processing of personal data,
and can be contacted at dpo@bbk.ac.uk.

Any data during this research will not to be transferred outside the UK and the EU. You can request
access to your personal data and the correction or removal of such personal data.

If you are concerned about how your personal data is being processed, please contact Birkbeck Data
Protection Office in the first instance at dpo@bbk.ac.uk. If you remain unsatisfied, you may wish to
contact the Information Commissioner’s Office (ICO). Contact details, and details of data subject
rights, are available on the ICO website at: https://ico.org.uk/for-organisations/data

protection-reform/overview-of-the-gdpr/individuals-rights

Further Information and Contact Details

If you would like to discuss the research with someone beforehand (or if you have questions
afterwards), please contact:
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Jenny Vafeiadou, PhD Candidate

Department of Computer Science and Information Systems
Birkbeck, University of London

Malet St, Bloomsbury

Phone number: 07492429840

University email: j.vafeiadou@dcs.bbk.ac.uk
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Appendix 6 — Study Il Consent Form

Department of Computer Science & .
Information Systems BlrkbeCk

UNIVERSITY OF LONDON

Malet St, Bloomsbury, London WC1E 7HX

Researcher : Jenny Vafeiadou, PhD Candidate

Study Title: Online Participatory Design Workshops with People with Parkinson’s
CONSENT FORM FOR ADULTS
Birkbeck, University of London

Study Approved by the Research Ethics Committee

Please complete this form after you have read the Information Sheet and/or listened to an
explanation about the research.

Thank you for considering taking part in this research. The person organising the research must
explain the project to you before you agree to take part. If you have any questions arising from the
Information Sheet or explanation already given to you, please ask the researcher before you decide
whether to join in. You will be given a copy of this Consent Form to keep and refer to at any time.

| confirm that | understand that by choosing YES in each box below | am consenting to this
element of the study. | understand that it will be assumed that NO or no selection in a box means
that | DO NOT consent to that part of the study. | understand that by not giving consent for any
one element that | may be deemed ineligible for the study.

I confirm that | have read and understood the Information Sheet for the above study. | have had an

in the future.

opportunity to consider the information and what will be expected of me. | have also had the opportunity YES/NO
to ask questions which have been answered to my satisfaction

I understand that I will be able to withdraw my information according to the GDPR guidelines. YES/NO
I understand that all personal information will remain confidential and that all efforts will be made to YES/NO
ensure | cannot be identified.

I understand that my data gathered in this study will be stored anonymously and securely. 1t will not be

possible to identify me in any publications.

I understand that my information may be subject to review by responsible individuals from the University YES/NO
for monitoring and audit purposes.

I understand that my participation is voluntary and that | am free to withdraw at any time without givinga | YES/NO
reason.

I understand the direct/indirect benefits of participating. YES/NO
I understand that the data will not be made available to any commercial organizations. YES/NO
I understand that | will not benefit financially from this study or from any possible outcome it may result in | YES/NO
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I hereby confirm that | understand the inclusion criteria as detailed in the Information Sheet and explained | YES/NO

to me by the researcher.

I consent to my participation to be video recorded and understand that the recordings will be stored YES/NO

anonymously, using password-protected software and will be used for specific research purposes.

YES/NO

I voluntarily agree to take part in this study.

Name of participant Date Signature

Researcher Date Signature
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