
 

 

 

Between health and healthcare 
A lifeworld perspective on personal 

informatics 

Robyn Schimmer 

Department of Informatics 

Umeå 2021 



This work is protected by the Swedish Copyright Legislation (Act 1960:729) 

Dissertation for PhD 

ISBN:  978-91-7855-513-0 (print) 

ISBN: 978-91-7855-514-7 (digital) 

Cover design by Ylva Långdahl 
Electronic version available at: http://umu.diva-portal.org/ 

Printed by: Cityprint Norr AB 

Umeå, Sweden 2021 



 

 

 

 

 

 

 

To Jara, we will always miss you 

 



 

i 

Table of Contents 

Abstract ............................................................................................. ii 

Preface ............................................................................................. iv 

1 Introduction ................................................................................... 1 

2 Background .................................................................................... 3 
Informatics research – from machine to digitized life ................................................. 3 
Experience and living with digital technologies ........................................................... 5 
Digital technologies and experience – beyond the instrumental.................................. 7 
Personal informatics .................................................................................................. 12 
What is a person? ....................................................................................................... 15 
Overall aim and research question ............................................................................. 16 

3 Theoretical foundations ............................................................... 18 
Designing for user experience .................................................................................... 18 
Postphenomenology and its relevance for user experience design ............................. 23 
A summary of the theoretical foundations ................................................................. 30 

4 Research design and methodology ............................................... 31 
Methodological assumptions ..................................................................................... 31 
Research design ......................................................................................................... 32 
Research context ........................................................................................................ 33 
Participants ................................................................................................................ 36 
Data collection ........................................................................................................... 38 
Data analysis .............................................................................................................. 41 
Ethical considerations ................................................................................................ 43 

5 The person in personal informatics .............................................. 45 
Study 1 -User-centered design for person-centered care ............................................ 45 
Study 2 - Personal informatics for training – person and body ................................. 52 
Study 3: Personal informatics for self-management – person and body .................... 57 
Study 4: Visualizing the person – who are we designing for? .................................... 66 

6 Understanding personal informatics ........................................... 73 
Returning to the critique of personal informatics ...................................................... 74 
Designing for both health and healthcare – an attempt ............................................ 80 
Searching for a lifeworld perspective ......................................................................... 83 
Towards a lifeworld perspective ................................................................................. 89 

7 Conclusions .................................................................................. 94 

References ...................................................................................... 97 

Research reports ............................................................................ 119 

Appendix ....................................................................................... 126 
 



 

 ii 

Abstract 

This thesis explores the role of technology in digitized life focusing on lived 

experiences of personal informatics technologies in health and healthcare 

contexts. The work departs from an interest in how digital technologies affects us 

as individuals in contemporary life. The use personal informatics and self-

tracking technologies are explored both in everyday and healthcare contexts. 

These technologies are used to support self-monitoring and behavioral change, 

both to improve general health and for patients with chronic illness. In the thesis, 

personal informatics technologies are studied in the contextual transition 

between health to healthcare with the purpose of providing a deeper 

understanding of how these particular kinds of digital devices affect human 

experience in everyday life. 

This research is based on four empirical studies addressing different aspects of 

how personal informatics technologies redefine the understanding of self at the 

intersection between health and healthcare contexts. Data was analysed in two 

steps: an inductive analysis followed by a deductive analysis based on a 

postphenomenological framework. Findings from the inductive analysis give 

support for the existing critique of personal informatics being too much 

concerned with metrics, behaviour and a simplified understanding of self. 

Applying a postphenomenological framework to the empirical material 

demonstrates how personal informatics technologies mediates experiences of 

self, health and healthcare. The analysis also reveals the bidirectional nature of 

technological mediation making particular experiences foregrounded and more 

accessible, while downplaying other experiences as less visible and accessible. 

This lifeworld perspective opens up for understanding the lived experiences of 

personal informatics technologies in everyday life. This is a contribution to 

understanding the role of technology in digitized life. It is also a contribution to 

user experience design as the lifeworld perspective opens up several design 

challenges concerning how design of personal informatics can shift its focus from 

the user to the everyday life of a person. 

The design challenges found in this thesis are closely related to fields such as 

norm-critical design, norm-creative design and speculative design, aspiring 

beyond normative understandings of technology use and design. The 

postphenomenological analysis suggest four dimensions for further scrutiny in 

health and healthcare contexts. The dimensions are ontological, epistemological, 

practical and ethical. For each of these dimensions there are bidirectional aspects 

that can be used in order to deliberate on implications for design. It is about what 

is revealed and concealed, what is magnified and reduced, what is enabled and 

constrained and finally what involves and alienates when people engage with 
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personal informatics technologies. The thesis concludes that the lifeworld 

perspective on personal informatics, including the postphenomenological 

analytical framework, supports further critical examinations of the role of 

technology in digitized life. 
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1 Introduction 

This thesis departs from a deep interest in how digital technologies affects us, as 

individuals in relation to health and health care. Few would disagree that we are 

now living in a digital society, which also affect our understanding of our self and 

our wellbeing. Technological advancements have, and are still, pushing the 

boundaries of what is possible and the plethora of inter-connected devices and 

systems are increasingly present in most aspects of our everyday life. One thread 

of development which is closely related to us as individuals, are the emergence 

and popularization of self-tracking technologies (Lupton, 2016). Although self-

tracking using technologies have a long history (Crawford et al., 2015; Sellen & 

Whittaker, 2010) it became popular in a broader sense through the Quantified 

Self movement in the beginning of the 21st century. Members of this movement 

started to use both available and self-developed technologies for tracking and 

logging different aspects of their life. As for today, anyone with a smartphone 

automatically have access to basic self-tracking features such as step-counter, 

GPS-based running apps and more. In addition, the market is full of digital 

devices and gadgets, in various price ranges, that support self-tracking.  

Personal informatics is an informatics sub-field that studies the design and use 

of self-tracking technologies (I. Li et al., 2010). The study of personal informatics 

technologies has been conducted from different perspectives such as 

psychological, phenomenological and humanistic (Ayobi et al., 2016). The typical 

use of self-trackers has been for leisure, by people that have an interest in tracking 

and logging different aspects of their life. The motives for doing so shift from 

person to person, some have goal-oriented intentions e.g. losing weight or 

increase physical performance, others are just “out of the curiosity or fascination 

with numbers” (D. A. Epstein et al., 2015). Arguably, personal informatics 

represents technologies that are deeply embedded in our everyday life to the 

extent that it has become relevant to appreciate our relations as being with and 

or living with technologies rather than merely a use relationship (Croon Fors, 

2006; Nyberg, 2008). The interest for personal informatics and self-tracking 

technologies are not limited to only mundane use. There is also an increasing 

popularity within the healthcare sector to adopt personal informatics to support 

patients in chronic illness with self-management and behavioral change (Lupton, 

2012, 2014). This puts personal informatics, both as a research field as well as a 

design practice in a new context. It will be argued here that these contexts are 

related, but also with significant differences. To illustrate the relationship and the 

dissimilarities I have here chosen to refer to them as concerned with health and 

healthcare respectively. Health is here a reference towards self-trackers being 

used to gain knowledge about oneself in everyday life and, in the long run support 

a healthy good life. Healthcare on the other hand illustrates that it is connected 
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to the whole healthcare system which carries a different set of associations and 

expectations. 

Context is a central concern in order to understand the experience and us of 

digital technologies. It has been shown that unexpected problems can emerge 

even in seemingly comparable contexts (e.g. E. Johnson, 2008). This thesis will 

therefore put personal informatics transition from health to healthcare under 

scrutiny with the purpose of providing a deeper understanding of how this 

particular kinds of technologies affect us and what the implications are.  

The overall aim for the thesis is based on a concern with how digital technologies 

impact our lives from the perspective of living with technology. It has thus been 

formulated as: To explore the role of digital technologies in digitized life. 
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2 Background 

This chapter will present the background for this thesis and thus situate and 

concretize the overall aim of exploring the role of technologies in digitized life. In 

order to achieve this, an overview of informatics research will be given. Important 

concepts concerning user experience will also be introduced as well as more 

thorough overview and current critique of personal informatics will be given.  

Informatics research – from machine to digitized life  

Originally, computers were machines for professional applications and, later, for 

dedicated amateurs. This started to change in the late 1970s with the introduction 

of first-generation personal computers (Carroll, 2019) which made computing 

more available but also highlighted the need for consideration of usability issues 

when computers were no longer operated by trained professionals. In the early 

1980s, human-computer interaction emerged as a field of research and practice 

concerned primarily with usability. It had its roots mainly in psychology, 

cognitive science, and human factors engineering (Carroll, 2019). With the 

concept of usability at the core, the focus was on making the interaction between 

the user and the computer as smooth and efficient as possible. From the 

beginning, human-computer interaction formed part of computer science but 

over time other perspectives and disciplines were added and gradually 

transformed human-computer interaction into an increasingly multi-faceted 

field. In the literature, the development of human-computer interaction is often 

described as occurring in three waves, each representing a timeline with a 

different focus in each era. During the first wave, human-computer interaction 

focused on “cognitive science and human factors” (Bødker, 2006), corresponding 

with the origins of the field described above. This meant that the focus was mainly 

on the single user interacting with the machine. 

The second wave can be described as “the Turn to the Social” (Bannon, 1993), 

where there was increased awareness of the limitations of human-computer 

interaction research concerning actual work practice. The complexity of 

workplaces needed workers who not only operated computers individually but 

could also communicate and collaborate. Lucy Suchman’s (1987) seminal study 

of office work pointed to the situated nature of the everyday activity and, together 

with other important contributions (Hutchins, 1995; Winograd & Flores, 1986), 

marked a turning point in informatics research. These authors highlighted the 

fact that interaction with computers involved so much more than the user only 

executing a series of planned actions. This led to an increased interest in 

methodologies brought in from sociology and anthropology which allowed for 

empirical studies of users collaborating with other users and computers. In the 
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Scandinavian tradition, which is based on the rights of workers to influence their 

working conditions, the second wave also brought an increase in attention on the 

user, inviting potential users to take part in the design process (Ehn, 1988; 

Kensing, 2003). The common denominator for both the first and the second wave 

was ‘work’. Computers were primarily tools for work and human-computer 

interaction research was mainly concerned with workplaces and office work.  

The third wave marked a noticeable change as the pace of technological 

advancements rapidly increased towards the end of the 1990s. This meant 

smaller, cheaper, and faster computers and eventually the advent of reliable and 

fast telecommunication devices that were constantly connected to the internet. 

Computers had transitioned from complex machines operated by computer 

scientists, through being in office spaces changing the way of working, to being 

present everywhere. Of course, computers and interactive systems still support 

work, and much effort is exerted in developing these systems. But the third wave 

also incorporates a focus on aspects that are “non-work, non-purposeful, non-

rational” (Bødker, 2006). This includes, among other things, a shift towards 

aesthetics (Bertelsen, 2006; Bertelsen & Pold, 2004; Norman, 2003) pragmatic, 

cultural, and historical approaches to experience (McCarthy & Wright, 2007), 

and embodied interaction (Dourish, 2001; Lund, 2003). 

While human-computer interaction, at least in the past, has been more focused 

on design and usability, the adjacent field of interaction design has had a broader 

scope which includes theory, research, practice, and design of all kinds of 

technologies. These fields have closed the gap between them over the years 

(Preece et al., 2015, p. 10) and at some points the terms have even been used 

interchangeably (Stolterman, 2008). Preece et al (2015, p. 9) define interaction 

design as “Designing interactive products to support the way people 

communicate and interact in their every day and working lives”. Interaction 

design includes a concern with user experience, not only with the product itself 

(as with human-computer interaction's focus on usability) but also with the 

interaction as a whole. This incorporates a wider understanding of the user and 

in what environment the user acts. The PACT framework (Benyon, 2019) is one 

approach for this; it describes how designers can think about the situation from 

four perspectives: People, Activities, Contexts and Technologies. This framework 

highlights the complexity of the user as an individual, the wide variety of activities 

that can or must be performed, in what contexts the user performs these activities 

and lastly the broad range of technologies that form the material that designers 

work with. What is revealed by this framework is a user who is complex and acts 

in a complex and composite world. Attention to users from this perspective thus 

requires a deeper understanding than that accessible from usability studies.  



 

 5 

User-centered approaches have therefore been an important part of the 

interaction design discipline. User-centered design is always concerned with the 

user, but it can be carried out differently depending on the way real, potential, 

users are involved in the design process. In its simplest form, the potential user 

is involved primarily in the phase consisting of understanding (Benyon, 2019, pp. 

49–50) user needs, context, and what the aims of the design are. This information 

is then utilized by designers when they start working with the design. Design 

methods such as personas (creating fictitious persons based on user research) 

and scenarios (situations in which the design will be used) are commonly utilized 

today. At later stages, potential users of the designs can be invited to participate 

again when prototypes are to be evaluated. If participatory design is utilized to its 

fullest, it is a collaborative design approach where users are invited “to take an 

active part” (Kensing, 2003, p. 33) in the design process. This involves 

democratization of the design process where the user becomes a designer, 

together with professionals. There is no gold standard for how to work with 

participatory design and every project likely needs to develop its own approach. 

It is a fluid and changeable process and the design project, and its team members, 

need to plan for the preconditions that come with user involvement and, at the 

same time, be ready to adapt throughout the process (Danielsson Öberg, 2010).  

Experience and living with digital technologies 

Digital technologies are today an important part, companion and mediator in 

everyday life for most individuals, groups and organization. And as digital devices 

are constantly present and entangled in everyday activities. Today there is almost 

impossible to accomplish a single task without relating to various digital devices 

for paying bills, making travel arrangements or establishing relationships with 

friends and professional colleges. The digital transformation has as such been a 

focus of the research field of Scandinavian Informatics Research, not only in the 

past, but still ongoing. In that respect the field of Informatics has evolved from 

being concerned foremost about administrative data processing matters to what 

today can be discerned by various notions and concern regarding user experience 

and user experience design. In that respect I find that the field of Informatics 

today to some extent are concerned with user experience and the field of 

experience design as one common denominator for what is sought after in 

research. Also what I have found is that the notion of user experience and 

experience design addresses aspects of the relationships between human and 

digital technologies in a way that often goes beyond a focus on user-experience of 

specific designs or interfaces, targeting more nuanced aspects of what our 

relationships with digital devices imply in our everyday life. This said, this thesis 

aligns with other contemporary attempts to challenge the core of human-

computer interaction highly associated with usability aspects and claims that 

there are more to human relation with digital technologies to discover and 
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explore. Foremost, this thesis targets those dimensions of our relationships with 

digital devices in the particular context of health and healthcare which transcend 

the understanding of technology as simple tools towards something that so far is 

only slowly beginning to be appreciated. That is that in makes a difference from 

where one stands when designing, implementing and using digital technologies 

and the impacts and implications that comes from such and understanding. From 

this perspective, digital technologies cannot be described solely as composed of 

its’ functionalities or the specific tasks it is assumed to solve. The stance taken is 

nicely captured by Redström (2001), who points out that it is about “how to 

design for living with, rather than using, computational technology”. The living 

with serves as an opening statement that digital technologies can be about every 

aspect of life and must therefore be explored in a way that accounts for more than 

limited moments of interaction. Others have worked along similar lines and 

covered different perspectives such as aesthetic experience (Croon Fors, 2006), 

everyday life experience (Nyberg, 2008), and social norms and emotional 

experience in social media (Svedmark, 2016).  

Digital technologies are distinctly different from other physical objects, man-

made or not. The materiality of digital objects do not have the same physical 

properties as a physical object (Löwgren & Stolterman, 2004). In his seminal 

book, Paul Dourish (2001) suggested an approach that included the concept of 

embodied interaction. This concept contains an understanding of human 

interaction with digital technologies that is non-rational, intersubjective, and 

includes bodily activities. Even though digital artifacts lack the same physical 

properties as other objects, we are still able to interact with these artifacts in ways 

that engage our bodies, also known as embodiment. This embodied perspective 

is also highlighted by Fällman (2003), who emphasizes the necessity of “bringing 

back the body back into view”. Along the same lines, Lund (2003) discussed the 

experiential qualities of information technology as being similar to those 

associated with physical artifacts. This means that digital artifacts are 

experienced not only through simple and limited interactions with the particular 

technology, but rather as digital objects that we experience together with our 

surroundings. As an illustration, riding a bicycle is not necessarily an experience 

of riding the bicycle itself; it is just as likely an experience of nature, a rush hour 

in the city center, or even a meaningful conversation with a friend. Transferring 

this idea to digital artifacts, writing a piece of text in a word processor is not 

primarily an experience of the word processor and its interface; it can be the sense 

of immersion in the manuscript of a new novel or the agony of writing a thesis. 

Living with digital technologies is in my view an experience that goes way beyond 

the immediate interaction. It is enmeshed in our everyday life and affects us in a 

very concrete way even when we do not direct our attention to it. This particular 

view is one of the starting points of this thesis 
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When interacting with a physical thing, e.g. buying a new smartphone, we can 

evaluate this artifact on the basis of many different factors. Functionality is of 

course important; how does it perform in terms of its anticipated use and how do 

different models and brands compare in this respect? The looks and feel of the 

physical product itself can also have an impact on the decision whether to buy it 

or not; does it meet my aesthetic requirements, do the size and material of the 

casing feel good in my hand? Lastly, making the final choice between two 

equivalent smartphones is likely to be based on our previous experience of the 

brand, or the values associated with a particular brand. A smartphone, however, 

is not only a physical product, it is also a digital product, a small but capable 

computer that provides easy access to the internet as well as millions of different 

downloadable applications. So even if some of the experience of a smartphone is 

connected with its physical form, a great deal of it will happen during interaction 

with the smartphone’s user interface or with the interfaces of webpages and 

installed applications. The looks of the physical product as well as the different 

digital interfaces affect what we can do (functionality) but also how we experience 

the interaction.  

Digital technologies and experience – beyond the instrumental 

From the beginning, the focus on digital technologies were all about functionality 

and being able to perform necessary tasks. The person handling the computer 

was an operator and most likely an engineer. As computers evolved into personal 

computers, usability issues became imperative. The programs that were supposed 

to make work more efficient required operators who were not experts on 

computers, but rather experts in their professional fields. This made it necessary 

to consider the user differently. The rationale was fairly straightforward: 

productivity could be increased by providing the user with an interface that was 

easy to use and adapted to the specific tasks that were to be performed. Yet today 

this ideal is valid in many settings; no matter whether it is the interface of a cash 

register or the controls of industrial product lines. The clear and precise interface 

is in many contexts an imperative, in order to ensure productivity (and sometimes 

also safety). These are also other examples where the person interacting is not 

necessarily expected to have any specific experience of previous interactions or 

knowledge about the particular context. Productivity, safety, and efficiency are  

any how the primary quality markers for this type of system. However, this is 

different when it comes to other types of digital artifacts, like for example 

applications for the above-mentioned smartphone. Here, the feel and look of an 

interface might make the difference between sticking to a certain application or 

deleting it and searching for another one. In the field of interaction design, such 

differences have been acknowledged as becoming more and more important, both 

in research and as part of being a designer.  
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User experience 

User experience is the primary way in which interaction design and human-

computer interaction have dealt with the experiential dimension of people’s 

interaction with digital artifacts. Among the first attempts to acknowledge this 

was the suggestion of Carroll and Thomas (1988) of moving beyond the, at the 

time, predominant focus on work- and task-oriented systems. They argued that 

the concept of fun was often seen as being equivalent to ease, which implied that 

the only “fun” a user could experience was that of an easy-to-use interface.  This 

was not meant as a distinct step away from usability principles; rather it was an 

appeal to also consider experiential dimensions of digital interfaces. This change 

did not come fast; it slowly evolved within the field and the first attempts at 

theoretical conceptualizations of user experience appeared a few years into the 

new century (Hassenzahl, 2003; Wright et al., 2003). User experience is now a 

well-established field of research as well as an established branch within applied 

design. Hassenzahl and Tractinsky (2006) have described how the interest in user 

experience came out of challenging the instrumental perspective on interactive 

products that had been dominant in the past. In addition to the aforementioned 

appeal to focus on fun (Carroll & Thomas, 1988), aesthetics were identified early 

on as a meaningful quality aspect, as in Alben’s (1996) introduction of beauty. In 

a similar way Gaver and Martin (2000) suggested several user needs that were 

not based on traditional functionality. Qualities such as diversion, influence, 

intimacy, insight, and mystery were design principles that were non-

instrumental. Combining instrumental and non-instrumental needs allows for a 

designer to account for both pragmatic and hedonic aspects (Hassenzahl, 2003) 

when designing new digital products. This means that the product is evaluated 

not only on its capability to support specific tasks (pragmatic) but also on how the 

interface or product is experienced by the user (hedonic). 

User experience, though widely used in both research and design practice, has 

struggled to find a coherent definition or a standardized model (Bargas-Avila & 

Hornbæk, 2011; Hassenzahl, 2003; Hornbæk & Hertzum, 2017; Law et al., 2009). 

However, drawing on a review of the most commonly used user experience 

models, Hornbæk and Hertzum (2017, p. 5) conclude that the concept “is in 

essence about the experience of interactive products, the consequences of those 

experiences, and the ways experiences and consequences are connected.”. The 

models are different but there are also some recurring aspects. Most common is 

the separation between pragmatic and hedonic attributes which represents the 

aforementioned break from the instrumental perspective (Hassenzahl, 2003; 

Hassenzahl & Tractinsky, 2006). Interface aesthetics is also an important 

characteristic which tries “to account for the role of users’ perception of interface 

aesthetics” (Hornbæk & Hertzum, 2017, p. 7). Aesthetics has been shown to have 

a great deal of impact on whether the user perceives the interface as usable or not 

(Tractinsky et al., 2000). The aesthetic perspective is also the one advocated by 
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McCarthy and Wright (2007) argues for the need to design for a more detailed 

and advanced understanding of user experiences. In a similar way, Hornbæk and 

Hertzum (2017, p. 7) show that many user experience models recognize that 

“perceptions of products change over time”. The temporal dimensions are one of 

the key issues that both of these scholars are addressing, sometimes referred to 

as a dynamic character (Löwgren & Stolterman, 2004). For instance, Hassenzahl 

(2010) describes how experience shifts over time, acknowledging that user 

experiences will be different when using a digital product for the first time 

compared to having been using it for a long period (compare the excitement of 

unpacking a new smartphone to the dull feeling of the same phone two years 

later). Lastly, Hornbæk and Hertzum (2017, p. 7) conclude that emotions seem to 

play an important part in user experience models. Hassenzahl’s (2010, 2013) 

model of goal fulfillment is a clear example of this; he discusses a higher level of 

user needs fulfillment (compared to instrumental goals) that is more closely 

related to the personal self. These goals motivate action and in what way the 

action will be executed, e.g. one’s emotional state might affect the choice between 

contacting a friend over the phone, by email, or in a hand-written letter. 

Though user experience may lack conceptual coherency it is, regardless, a well-

established area of research. It has proven over the years to be a useful concept in 

many different areas. By studying web usability with respect to the concept of fun, 

Wiberg (2003) explored assessment of user experiences of the web moving 

beyond traditional principles of usability. Also Jegers (2007) studying user 

experience in the context of games and game design contributed with an 

understanding of pervasive user experience. Related to computer games, but for 

educational purposes, Danielsson Öberg (2010) explored how children and 

teenagers can be participants in developing educational games and how 

experiential aspects of the final design improved aspects of learning. There are 

also more instrumental adoptions of user experience, as in designing for health-

related behavior change (Yardley et al., 2015).  

If the characteristics described above can be seen as a mainstream description of 

user experience design, there are also a variety of additional perspectives covered 

in the literature. People have experiences all the time and not only from 

interacting with a digital artifacts. All interactions, including those with other 

people, contribute to forming emerging experiences. In line with this, there are 

attempts to add co-experience to the user experience research agenda. Covering 

different types of user-product interactions. For instance, Forlizzi and Battarbee 

(2004) define co-experience as “Creating meaning and emotion together through 

product use”. In interaction with others, we can experience together and, in a 

sense, share experience. This does not necessarily have to include digital 

technologies but, as we, without doubt, have become used to, most relations with 

other people nowadays include digital artifacts (e.g. planning a party with friends 
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on Facebook or taking photos at the party and sharing them on Instagram). This 

can be seen as an extension to the concept of user experience (Battarbee & 

Koskinen, 2005) as it also accounts for experiences created together with others. 

However, a possible downside of this approach arises when considering the idea 

of experience being a primarily internal and individual phenomenon (Law et al., 

2009). 

Somaesthetics 

The models and perspectives touched upon above are primarily psychological in 

the sense that their perspectives on experience is that is something that emerges 

in our minds independent on what is intentionally focused on while experiencing 

that something. In that respect there are other scholars that has focused on bodily 

experience and the role that bodies play in how we experience reality. For 

instance, Paul Dourish's (2001) has been widely influential and commonly seen 

as the starting point for a more bodily perspective on people's interaction with 

digital artifacts. Dourish (ibid) discusses embodied interaction and how 

interaction is tangible, not including solely abstract mental representations. 

Others, such as Kia Höök (2010), also acknowledged the importance of the body. 

By referring to the experience of horseback riding, Höök (ibid) showed how bodily 

experience plays an important role in the experience as a whole and that such 

bodily experience can act as guidance for design. Related to this, Höök et al. 

(2016), along with others (e.g. W. Lee et al., 2014; Schiphorst, 2009), picked up 

on Shusterman’s (2000) pragmatic theory of aesthetics named somaesthetics. 

The American pragmatic philosopher Richard Shusterman describes 

somaesthetics as “the critical, meliorative study of experience and use of one’s 

body as a locus of sensory-aesthetic appreciation”. The principles of 

somaesthetics can be used by designers to establish “goals for and evaluation of 

interactive systems” (Bardzell & Bardzell, 2015). Additionally, they can act as a 

tool with which a designer can gain deeper, and subjective, knowledge of the 

particular design situation, much like the aforementioned horse-back riding 

informing design (Höök, 2010). Research papers that include theories and 

models of bodily experience are still scarce within the fields of interaction design 

and human-computer interaction1. There is, however, steadily growing interest in 

this perspective.  

Postphenomenological approaches to experience 

Another thread of perspectives during recent years is the advancement in 

postphenomenological approaches to interaction design and human-computer 

interaction. Though still in its infancy, and with an impact far from that of 

traditional user experience approaches, this is a perspective with several 

 
1 There are currently 112 papers in the ACM Digital Library referring to somaesthetics but there has 
been a clear increase of papers in the last 5 years.  
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advantages. Gunkel (2018) argues that “methods for human-computer 

interaction research typically assume and operationalize a subject/object” 

dichotomy.”. He concludes that the so-called third wave of human-computer 

interaction marks “an epistemological shift from efforts to determine ‘what 

something is’ to ‘how it appears to be’” (2018, p. 15). This resonates well with the 

principle of user experience, to understand how the specific artifact is perceived 

and experienced by the user. However, this comes with some complications. 

Drawing on the classical Turing test (Turing, 2009) and Searle’s (1980) Chinese 

Room thought experiment (both describing interactions with an interface where 

the inner logic of the device is hidden from the user making it possible for the 

user to perceive the device as intelligent), Gunkel argues that to truly reveal the 

inner logic of the device, the user needs “to look behind the interface” (2018, p. 

17). This, in the cases of many of the digital devices that we interact with daily, is 

not always possible. Postphenomenology offers a different take on interactions 

like these and thereby a possible route beyond the subject-object dichotomy. 

Gunkel concludes that there is a “necessity of thinking in terms of human-

technology associations rather than approaching human subjects and objects as 

separate entities” and that “human-world relationships should not be seen as 

relations between preexisting subjects who perceive and act upon a preexisting 

world of objects, but rather as sites where both the objectivity of the world and 

the subjectivity of those who are experiencing it and existing in it are constituted” 

(Gunkel, 2018, p. 20). 

There are examples of postphenomenology being used to broaden the perspective 

on interaction design and people’s interactions with digital artifacts. Wiltse and 

Stolterman (2010) discusses the drawbacks of traditional “design specifications 

and usability tests” for understanding people's everyday use of digital artifacts. 

By also adding an architectural perspective, they show how postphenomenology 

can be used to better understand “how technologies actually mediate human 

activity and engagement with the world” (Wiltse & Stolterman, 2010, p. 821). 

Besides obvious concern with how to design buildings and places, architecture is 

about “the relationship between designed infrastructure and human activity”. 

How a building is designed will have an impact on how people interact with the 

building, but also with other people. Transferring this idea to interaction design, 

digital technologies can be seen as infrastructures similar to buildings (M. 

Wiberg, 2015) implying a similar ability to shape and mediate how we perceive 

and experience the world. This gives a more holistic perspective than the 

dominant view within user experience which is more concerned with the 

immediate experience of the digital device or the interaction itself. 

Having a similar concern with people's experience of information technology in 

everyday life, and also employing a postphenomenological perspective, Croon 

Fors (2006) describes information technology as lifeworlds, a way of becoming 
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close to peoples’ everyday life experiences of digital technologies. The approach 

is also an appreciation for the whole, claiming that: “the world – as we experience 

it – with information technology is different from a world without it” (2006, p. 

225). This forms a parallel to the discussion above, showing that digital artifacts 

affect lived experiences in much more intricate ways than simply temporal often 

framed as interactions with a device or interface. The same idea, that digital 

technologies shapes our everyday experiences in very deep and entangled ways, 

can also be seen in for instance, Svedmark’s (2016) study of norm-breaking 

behaviors online and Mullaney’s (2016) exploration of patient experience of 

radiotherapy. 

Personal informatics 

Personal Informatics has emerged as a field of research interested in studying the 

design and use of devices for logging personal data. The activity of logging 

personal data is also known as lifelogging, quantified self and/or self-tracking. 

Lifelogging is not an entirely new phenomenon; for example, Crawford et al 

(2015) argue that the weight scale dating from the late 19 th-century has much in 

common with our modern devices used for logging personal data. The first weight 

scales were public machines where the customer would pay a small fee to get their 

weight displayed. Later on, domestic weight scales became accessible and 

affordable and the measuring of bodyweight moved into people’s homes, 

conferring privacy. In this sense, the advent of weight scales can be seen as the 

starting point of modern lifelogging. However, this thesis will only cover the 

contemporary notion of lifelogging that involves wearable logging devices.  

The stage-based model of personal informatics systems (I. Li et al., 2010) is often 

referred to as the starting point for personal informatics research within human-

computer interaction and interaction design. This model treats the use of 

personal informatics as consisting of five different stages: preparation, collection, 

integration, reflection, and action. Each stage is associated with certain barriers 

that the user needs to make decisions about, such as deciding what data to collect 

and how in the preparation stage. Though this paper presents the first 

conceptualization of personal informatics, there are some earlier studies 

describing designs that would fit into the definition of personal informatics. One 

of the earliest examples is the Fish’n’Steps game (Lin et al., 2006) where a virtual 

fish tank is used to visualize the user's physical activity with an increasingly 

thriving underwater environment. Since this early example of personal 

informatics design and the advent of the stage-based model for personal 

informatics, personal informatics has continued to grow and is now a well-

established sub-field of human-computer interaction and interaction design. 

Personal informatics is often associated with training, wellbeing, and physical 

activity but even though a great deal of the research within the field has this focus 
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there are also many other perspectives in areas such as environmental awareness 

(Chattopadhyay, 2018; Glogovac et al., 2016), transportation and commuting 

(Boulard et al., 2019; Hong et al., 2015), efficiency and physical activity at work 

(Heikkilä et al., 2018; Kim et al., 2016; Luo et al., 2018), social work (Jongeling 

et al., 2019) and tracking the physical activity of pets (Lawson et al., 2015). 

In an attempt to categorize different personal informatics perspectives, Ayobi et 

al (2016) analyzed the existing body of personal informatics research and 

identified three emergent streams: psychological, phenomenological, and 

humanistic. According to the authors, these streams represent different 

approaches to personal informatics research. The psychological stream is 

characterized by having its foundation in “behavior change strategies and 

psychological theories” (ibid). Personal informatics research within this category 

focuses mainly on designing and testing ways of improving personal informatics 

systems and providing the user with better and more efficient modes of collecting 

and reflecting on data. Li et al (2010) and the stage-based model of personal 

informatics is one example, describing “five psychological stages” (Lupton, 2014). 

The phenomenological stream represents research that focuses more on how 

“technologies are used and experienced in practice” (Ayobi et al., 2016). This 

stream acknowledges all the different contexts of use that personal informatics 

can be brought into and the complexity that emerges from contextual factors. A 

typical topic for this stream of research is enablers and barriers associated with 

the use, and non-use, of personal informatics. Sometimes people stick to their 

trackers (Lazar et al., 2015) and sometimes the obstacles become too 

overwhelming (Choe et al., 2014). The humanistic stream comes out of reflective 

and critical approaches from other fields of research, typically digital humanities, 

media studies, and sociology (Ayobi et al., 2016). This research takes on a broader 

perspective and puts the use and development of personal informatics 

technologies under scrutiny by discussing historical and cultural perspectives as 

well as reflecting on the deeper meanings of the person. Others discuss self-

tracking in the past (Crawford et al., 2015; Tudor-Locke, 2003), placing the 

contemporary development of personal informatics in a historical context. There 

are also accounts of personal informatics from social and cultural perspectives 

(e.g. Elsden, 2014; Lupton, 2014). 

Over the years, the focus of personal informatics research has changed and most 

noticeable is the increased interest in healthcare-related personal informatics. It 

can be argued that personal informatics has been concerned with health from the 

beginning, but this has mainly been from a wellbeing perspective by supporting 

a presumably healthy and physically active lifestyle. The step from lifestyle and 

wellbeing issues to more healthcare-related approaches is not always large and it 

is sometimes hard to draw a clear line between them. Some approaches, such as 

help to quit smoking (Paay et al., 2015b, 2015a), fertility apps (Schneider et al., 
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2019) and college student mental health (Yoo & Choudhury, 2019) are borderline 

examples, not necessarily sanctioned by healthcare organizations but still 

targeting user groups with support for more than just an active lifestyle. There is, 

however, also an increased amount of personal informatics research that more 

explicitly targets user groups with a specific diagnosis, as identified groups in 

need of either support or closer collaboration with clinical healthcare. This trend 

towards using personal informatics technologies in the healthcare context is also 

noticeable in medical research both within studies that evaluate the potential for 

using personal informatics (Gabriels & Moerenhout, 2018; Maddison et al., 2019) 

and in the development of new personal informatics systems (Jibb et al., 2017; J. 

Y. Lee et al., 2019). It is common with applications for chronic conditions which 

require people to manage their condition on a daily basis, such as diabetes (Groat 

et al., 2018) and cardiovascular disease (Vogel et al., 2017).  

Critiques of personal informatics 

Most personal informatics research is concerned with improving the 

technologies, no matter whether it is for health or healthcare. There is, however, 

also a stream of critique developing that pinpoints areas that are neglected or not 

taken seriously enough. Deborah Lupton (2013a) argues that self-tracking 

technologies change the way people think about themselves and their bodies. The 

focus on seemingly objective numerical measures transforms a person’s 

experience of the body so that there is a shift from “the haptic to the optic in the 

configuring of the body/self” (ibid).  The consequence of this might be that people 

trust the numbers more than their senses; it becomes more important to measure 

the body than to feel the body. In another publication, Lupton (2014) raises 

concerns related to the social aspects of personal informatics which, she argues, 

are often neglected. She argues that even if the discourse of personal informatics 

leans heavily towards the individual and “self-optimization”, personal 

informatics technologies will still always be socially and culturally entangled. One 

example, associated with the increased interest in personal informatics within 

healthcare insitutions, is that those that promote the use of self-tracking devices 

also become “participating […] actor[s] in self-tracking cultures”. These self-

tracking cultures can of course have positive effects, but they could also “be 

moralistic and judgmental, building on wider and long-established ideas about 

personal responsibility for good health, physical fitness, and productivity” (ibid).  

Ohlin and Olsson (2015) criticize the focus on behavior and the idea that personal 

informatics can always be utilized as a rational tool for lifestyle changes. They 

adhere to a more experience-centered approach (Elsden et al., 2015) and suggests 

a postphenomenological framework that can explain how personal informatics is 

experienced through time depending on temporal relations with the technologies. 

In their view (Ohlin & Olsson, 2015), designers of personal informatics 
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applications must consider these relations and ask themselves which relation are 

promoted and whether this is desirable. Similarly, Hassenzahl et al (2016) 

question the ‘stories’ that are produced by activity trackers. Both these papers 

argue that different designs tell different stories and different stories, in turn, 

shape the experience and also understanding of the data. As in Ohlin and Olsson’s 

(2015) argument, this stems from a view of technology as non-neutral. The way 

an application is designed will affect the perception and experience of the user 

and, for example, “introduce[…] metaphors of discipline, performance, and 

managerial control” (Hassenzahl et al., 2016). This highlights the need for 

understanding and discussing personal informatics as more than mere tools for 

achieving certain activity goals.  

Personal informatics, or the equivalent terms quantified self or self-tracking, 

suggest that the person and the self are in focus. However, there has been 

criticism that this aspect is almost non-existent in mainstream personal 

informatics research. Rapp and Tirassa (2017) are very straightforward in their 

critique, arguing that the utilitarian view of self and the use of psychological and 

behavioral models as guidance for personal informatics design draws the focus 

away from the self “in favor of an ‘externalistic’ perspective on human beings.”. 

They build upon phenomenology and constructivism to point out the subjective 

aspects of constructing the self and the fact that it requires more than objective 

data. The dynamics of the self requires an account of the timely aspects of 

constructing the self, from the past self through the present and future self, as 

well as the social, interconnected self. Moving towards personal informatics in 

clinical settings, Vandenberghe et al (2018) shows that personal informatics can 

evoke problematic situations for people using it for medical purposes. Users can 

experience conflicts between their perceptions of themselves and their bodies by 

being reminded by the technology that they are patients and that they are ill.  

The critique here can now be summarized as three main concerns: 1) The 

conveyed objectiveness of numbers, 2) The over-emphasis on controlling 

behavior and, 3) The simplified understanding of self.  

What is a person?  

Personhood has also a central role in this thesis. User experience is, in its essence, 

personal experience and, if we overlook the aforementioned critique, personal 

informatics is closely related to the body and mind of the person. The concept of 

person and personhood – that of being a person – can be both intuitively simple 

and at the same time a theoretical enigma. Most people will likely have a general 

idea of what is to be a person. However, the concept of person has also occupied 

the minds of many philosophers, psychologists, and other scholars throughout 

human history and there is a multitude of definitions and perspectives. Though 
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an important concept, it is beyond the scope of this thesis to review all the 

definitions and perspectives. This section will, in a more pragmatic way, 

introduce a definition of personhood that carries the conceptual depth necessary 

to enable the analysis and discussions presented within this thesis. 

The definition here will rely on the American sociologist Christian Smith (2011) 

who concludes that: 

By person I mean a conscious, reflexive, embodied, self-transcending center of 

subjective experience, durable identity, moral commitment, and social 

communication who – like the efficient cause of his or her own responsible 

actions and interactions – exercises complex capacities for agency and 

intersubjectivity in order to develop and sustain his or her own incommunicable 

self in loving relationships with other personal selves and with the nonpersonal 

world. (Smith, 2011, p. 61) 

It is, though, important to point out that even though Smith mentions several 

capabilities that are part of being a person, this should not be understood as a 

reductionist relation between capabilities and personhood. Trying to explain 

personhood only by referring to a set number of capabilities would immediately 

fail. Personhood is better described as an ongoing, emergent process.  

“Emergence refers to the process of constituting a new entity with its own 

particular characteristics through the interactive combination of other, 

different entities that are necessary to create the new entity but that do not 

contain the characteristics present in the new entity.”  (Smith, 2011) 

Lower-order capabilities produce, through complex interactions, higher-order 

capabilities, and so on and so forth. These interactions are not only internal, as 

we also interact with other people as well as with the world. The context we 

inhabit is, therefore, part of forming our personhood, as are the people we 

communicate and socially interact with. Similarly, the British philosopher 

Romano Harré (1997) points out that being a person “is a product of social 

process”. Being a person is in that sense relational. On lower levels, it requires 

interaction between basic capabilities, and, on a higher level, it needs interaction 

and interplay with other persons and with the surrounding environment. 

Overall aim and research question 

This chapter has presented the background for my thesis work and also, together 

with the initial framing in the Introduction, form the foundation for articulating 

the overall aim and research question of this thesis. My particular interest in 

personal informatics and its place in everyday life can be summarized in an 

overall aim: To explore the role of digital technologies in digitized life. In order 
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to narrow down and contextualize this broad aim, a research question was 

formulated: How does personal informatics redefine the understanding of self 

in health and healthcare contexts? 
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3 Theoretical foundations 

This chapter presents the theoretical foundations of my work in order to explore 

the role of technologies in digitized life. The chapter expands on aspects of user 

experience design and phenomenological approaches in human-computer 

interaction in order to establish an analytical framework to address the research 

question: How does personal informatics redefine the understanding of self in 

health and healthcare contexts? 

Designing for user experience 

As discussed in the previous chapter, user-centered design has been an important 

part of the interaction design discipline for many years. Especially incorporating 

a wider understanding of the user and in what environment the user acts. Benyon 

(2019) illustrates this by the acronym PACT (People, Activities, Context, 

Technology) which is a framework for thinking about design. It puts people, the 

users, first and thus establishing the human/user-centered stance that is 

fundamental for user experience. But it also highlights the importance of 

understanding how people perform activities and in what context. The last aspect, 

technologies, is the medium or material designers work with to support people in 

their activities. The framework also embraces the interdependency of the four 

aspects. The activities performed by people, within a context, will be the basis for 

establishing requirements for the technologies that are to be used. However, 

technologies in use will also open up new possibilities, or opportunities, 

“changing the nature of activities” (ibid). This creates a sort of feedback-loop (fig 

3.1).  

Fig 3.1 - PACT feedback-loop (from Benyon, 2019) 
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Based on this, the PACT framework correlates with Norman and Nielsen’s (2021) 

definition of user experience as encompassing “all aspects of the end-user’s 

interaction with the company, its services, and its products”. This captures the 

width of user experience practice as it includes not only the final product but also 

what is associated with the product. For a user, the experience of a product is not 

necessarily entirely connected to the product itself. In the end, e.g. a company’s 

environmental impact or quality of customer support might also influence the 

total experience of the product.  

This is a systemic perspective, which also can be found in the foundations of 

informatics research (e.g. Checkland, 1999; Churchman, 1971) and in the basis 

for design theory (Nelson & Stolterman, 2012), that emphasize the importance of 

identifying and assessing how different components relate and connect. It also 

highlights the fact that a design, regardless if it is a component of another system 

or a system itself, it is always also part of other, superordinate systems. So, 

although people, as users, are at the core of user experience, it is only one of 

several necessary aspects for design practice.  

As such, design is understood as an intentional approach towards changing the 

world we live in, “the ability to imagine that-which-does-not-yet-exist” (Nelson & 

Stolterman, 2012). user experience design is thus concerned with designing 

digital interfaces and digital products with a particular focus on what kind of 

experience people have when interacting with these artifacts. The digital material 

that, the prime material for interaction and user experience designers, is in a 

sense a “material without qualtities” (Löwgren & Stolterman, 2004) as it lack 

many of the properties that we are accustomed to in physical materials. As 

technological development, in a seemingly increasing pace, is constantly 

changing the boundaries how we should understand this material and how it can 

be used as a design material. The capabilities of the digital material are constantly 

changing and thus also changing the qualities of the material. Subsequently, a 

designer using digital materials cannot rely on the inherent qualities of the 

material in the same intuitive and haptic way as someone only using physical 

materials. Without the intention to downgrade the necessary knowledge of 

physical materials, is it an important task for designers of digital artifacts to 

always explore and attempt to understand the digital material. The goal of an 

interaction or user experience designer is therefore to change the present reality 

and, through the process of design, create a new reality. This task is far from 

trivial and requires attention to multiple, interdependent perspectives and a well-

trained skill of making critical decisions.  

The double diamond model (fig 3.2) is one way of describing the user experience 

design process (Benyon, 2019). It illustrates the different phases of the design 

process: discover, define, design and, deliver. All design processes start with an 
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intention, no matter if it the designer starts with an empty sheet or with an 

already existing design. In the discovery phase is where the designer does all the 

necessary research in order to establish an understanding of the design situation. 

This includes attention to people, the potential users, activities, contexts and 

other relevant aspects necessary to establish an understanding of the design 

problem and the requirements. The fact the diamond shape is opening up 

illustrates that this is an open-ended part of the process, the designer will 

continue to collect data until reaching level of knowledge that is appropriate for 

the situation. In the next defining phase, the diamond shape is closing which 

illustrates how the designer, based on the accessible data, aim for the decision 

point. This decision point can be understood as the point where the initial, 

undefined, design ‘problem’ is concretized into a more specific problem which. 

From this specific problem, the process opens up again in the design phase as the 

designer produces alternative solutions or ideas on how to solve the problem. In 

the final phase, the process closes down towards delivery as the designer, through 

prototyping work the way forward towards the final design solution. It is worth 

noting that a design process is far from linear, it should rather be seen as an 

iterative process (Löwgren & Stolterman, 2004). This means that the designer, at 

any point in the process, might have to loop back to a previous point in the 

process. The reasons for this can be the discovery of new information or getting 

unexpected feedback on an early prototype. There are other ways of describing 

the design process (e.g. Benyon, 2019; Löwgren & Stolterman, 2004; Nelson & 

Stolterman, 2012; Preece et al., 2015) but they all share the basic principles of 

understanding, envisioning, designing and evaluating.  

Figure 3.2 – The double diamond model 
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Each phase of the design process has a large variety of available tools and 

techniques. The purpose of the understanding phase is to establish the relevant 

requirements for the following steps of the design process. It is also the phase 

which this thesis primarily contributes to by providing alternative ways of 

understanding everyday life with digital technologies. Turning towards, and even 

including, future end-users is part of a long socio-technical tradition in user 

experience design. Both in the US (e.g. Kling, 1987, 2007, 1973; Kling & Scacchi, 

1982) and in the UK (e.g. Mumford, 1964, 1987; Mumford & Banks, 1987; 

Mumford & Weir, 1979) there were initiatives raising critical questions on the lack 

attention to the social component in computing. The Scandinavian tradition (e.g. 

Bjerknes et al., 1987; Bødker et al., 1987; Ehn, 1988; Bødker, 1991), which this 

thesis can be considered a part of, evolved from the participatory design 

movement which involved end-users as co-designers. In user experience, 

following this socio-technical tradition, commonly include user-involvement to 

more or less degree – some with users as co-designers, some with users providing 

the designer(s) with information in phases of the process (Danielsson Öberg, 

2010). Techniques for gathering data include interviewing, questionnaires, 

observations and more (Benyon, 2019). Different techniques have different 

advantages. Interviewing open up for in-depth understanding of the user 

perspective while observations can give contextual information and reveal 

activities and behaviors that are more or less unconscious. Analysis of the data 

can include both qualitative as well as quantitative methods. There are also 

different ways of creating representations of data in order to work with the results 

in a more concrete way. Personas (Cooper, 1999) is a commonly used technique 

within user experience design for making “representations of the different types 

of people that the system or service is being designed for” (Benyon, 2019, p. 55). 

A persona is an abstract user created based on user research. Cooper et al (2007) 

stresses that personas should be goal-oriented which means that they should 

provide information on user goals such as experience goals, life goals etc. Pruitt 

and Grudin (2003) show that personas can be a powerful technique in a design 

process as they can be used to try out many different design situations. The 

persona is, in sense, a stand-in for a real person, that allows for designers to apply 

a user-perspective at any moment. The technique is however not without its 

critique. Questions have been raised whether it is actually capable of representing 

real users and that it is inherently hard to verify the accuracy of a persona (Chang 

et al., 2008; Chapman & Milham, 2006; Pruitt & Adlin, 2010; Vincent & 

Blandford, 2014). Scenarios is another common technique in user experience 

design and is a way of describing how users would partake in certain activities 

within a context (Benyon, 2019, p. 59). A scenario is an “informal narrative 

description” (Carroll, 2019) and is used for exploration and reflection in a simple 

and comprehensive way. Preece et al (2015) points to the human habit of telling 

stories as a way of explaining what is done and why. A scenario can therefore be 

used as a way of identifying and understanding user goals. It can be used both to 
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describe a current situation, even without an interactive system, but also to 

describe the future e.g. in the form of a preferred process our outcome.  

Critical perspectives on user experience 

There is a long tradition of critical perspectives on design, the use and 

implementation of technologies different contexts (Bardzell et al., 2018; Bardzell 

& Bardzell, 2013). Critical theory has been explored and applied informatics 

research and practice since the early 70’s, addressing the development of systems 

for workplaces. This later became the foundation for the Scandinavian approach 

in participatory design (see Greenbaum & Kyng, 2020; Gregory, 2003; Kanstrup 

et al., 2017; Schuler & Namioka, 1993) and has continued to be an important 

critical perspective in within informatics research. Questions concerning what 

perspectives, which voice and who’s needs that are listened to and taken into, or 

being left out, of design are therefore an ongoing issue of concern. This can, for 

example, be found in later works within participatory design where these 

perspectives are being used to design for and with values (Van der Velden et al., 

2014), and in accounting for gender in design (Van der Velden & Mörtberg, 2012). 

Other new ways of working with design and exploring critical concerns, like 

norm-critical design, norm-creative design and speculative design has also 

emerged. Norm-critical design can be used for exploring how the understanding 

of the world is formed by digital artefacts. Lundmark et al (2011) explored norm-

critical design in online youth counselling and argued that digital artefacts, as a 

consequence of how they are designed, enclose norms. Norms affect our 

emotions, our experiences and how we act, be it when we are alone or in 

interaction with others. Hence, norms have an impact on how we understand and 

experience the world, which in turn highlight the importance of critically 

evaluating digital design regarding the norms they embed (Lundmark & 

Normark, 2011, 2012).  

Speculative design (Dunne & Raby, 2013), originating from critical design 

(Bardzell et al., 2018; Bardzell & Bardzell, 2013), is a design approach with the 

purpose of bringing forth assumptions, norms and expectations constituted in 

present society, by presenting possible alternative futures. It also moves beyond 

the user and focuses on how designs also shape the way we live and the world that 

we can create. An unawareness of social norms can have negative impact on 

design solutions, not only regarding the way they can or may be used, but also by 

whom and how usage effect the person and context that the person is part of. One 

way of addressing such challenges is using norm creativity in design. Norm 

creativity origins from norm critical design (Margolin, 1989) and speculative 

design (Dunne & Raby, 2013) in the sense that it explores ways to be norm-

critical, challenging social norms, and being norm-creative, which involves 
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creating new solutions that counteract present norms, or strengthen and bring 

forward previous hidden voices (e.g. Å. W. Nilsson & Jahnke, 2018).  

Postphenomenology and its relevance for user experience 

design 

The background established a relational construction of personhood. This theory 

section will expand on this by also adding a relational understanding of how 

digital technologies are shaping human experience. The approach chosen here is 

to adopt postphenomenology as an analytical lens. Postphenomenology is a 

pragmatist and empirical phenomenology but it also rejects the chase for essences 

as in classical phenomenology, emphasizing that phenomenological structures 

rather are multistable (Ihde, 2008). This means that it accounts for the 

possibilities of different outcomes of analysis depending on the specific human-

technology relation. Postphenomenology therefore becomes analytically viable 

for understanding technologies as it opens up non-neutral ways in which 

technologies mediate human experience, of oneself, others, and our lived 

experience in new and often neglected ways (ibid). As such, postphenomenology 

is a relational perspective in which “what the world ‘is’ and what subjects ‘are’, 

emerges from the interplay between humans and reality” (Verbeek, 2008a).  

The American Science and Technology philosopher, Don Ihde, has played a 

significant role in developing the foundations of postphenomenology (Ihde, 1979, 

1990, 1993a). The origins of Ihde’s approach can be traced back to 

phenomenologists such as Husserl, Heidegger, and Merleau-Ponty. Ihde’s work 

has also been picked up by other philosophers of technology who have developed 

it further in different directions. There are examples of postphenomenology 

concerning design and ethics (Verbeek, 2008a, 2008b, 2010, 2011), and on how 

postphenomenology can be used for the analysis of robotics and bodies 

(Rosenberger & Verbeek, 2015), medical practice (Olesen, 2006) geography (Ash 

& Simpson, 2016), gaming (Richardson, 2009) and training apps (Ohlin & 

Olsson, 2015). Postphenomenology offers a framework for analyzing interaction 

with technology that opens up new perspectives on the role of technology in 

human experience, significantly different from a strict instrumental view of 

technology. As such, the approach helps us to focus on how humans and 

technology co-evolve as they engage with the question concerning how 

technologies shape human experience in acting in the woruld world and using 

various technologies. The approach can thus be said to have contributed to a focus 

on how technologies reveal new aspects of the world as well as hiding others. 
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Core concepts 

Ihde (1990) presents four types of human-technology relations: embodied, 

hermeneutic, background and alterity. These relations emerge in our interaction 

with technology and mediate our experience. There is a distinction between an 

unmediated and a mediated experience (Verbeek, 2011, p. 125). Mediated 

experience here refers to an experience that is mediated through artifacts. This is 

in contrast with unmediated experience, which covers other types of experiences, 

not mediated by artifacts2. Engaging with a specific artifact does not exclusively 

evoke one of the four human-technology relations. When interacting with an 

artifact, the relation might change throughout the interaction and the relations 

can therefore be thought of as lying on a continuum (Ohlin & Olsson, 2015). The 

transition between relations can sometimes be seamless or, in some cases, abrupt 

as a result of a breakdown.  

The embodied relation is the relation to technology where we engage so closely 

with an artifact that we experience it as, more or less, a part of our body. We 

experience the world ‘together’ with technology. Game controls illustrate this 

relationship in an effective way. The traditional keypad control normally offers 

weak support for an intuitive embodied experience. Buttons represent different 

maneuvers in the game, e.g. jumping when pressing button B. A beginner will 

likely experience high cognitive loads while learning how to control the game, as 

much of the attention will need to be on the keypad. Over time and with extensive 

practice, the gamer will probably experience a certain level of embodiment when 

attention is moved from the controls and towards the game itself. Not thinking 

about the control and spontaneously reacting to stimuli from the screen provide 

verification of an embodied relation. Building further on the gaming context, the 

keypad control can also be compared to contemporary game controls such as 

Microsoft Kinect and Nintendo Wii Remote Control which are designed to 

support embodiment. These function as direct ‘extensions’ of the body, inviting 

the gamer to engage in e.g. a golf game, performing an actual physical swing with 

the control as a make-shift golf club. Overall, computer games are good examples 

of providing the user with an experience that draws the attention away from the 

interface, creating an embodied relation with the interface. This gives the user an 

augmented experience where the interface becomes an extension of the bodily 

senses and allows for new ways to interact with the (digital) world. The point of 

attention is key in this relationship; when, for example, having a video-chat with 

a relative over Skype, the focus is not on the smartphone, tablet, or computer but 

on the person. The experience is different from one without the technology. From 

this it follows that the embodied relation requires the artifact to withdraw from 

our attention, at least to some degree. If everything works as intended, the 

 
2 Note that Ihde rejects the idea of truly unmediated experience, as experience always requires 
perception and that perception in itself can be seen as a form of mediation. This, however, has no 
analytical consequences within the work presented in this thesis. 
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embodied relation can be stable. We can become fully engaged with an activity 

mediated by technology and not reflect on it until we choose to end the activity, 

or we can suffer from a technical malfunction (e.g. a power outage) which will 

immediately precipitate us into being aware of the failing technology. 

The hermeneutic relation might well be the type of relationship we engage in 

when suffering from the abovementioned breakdown.  We would start trying to 

figure out what caused the breakdown and there would be a sudden transition 

into a different type of human-technology relation. Ihde (1990, pp. 80–81) 

describes this relation as when technology mediates our experience while 

remaining a focus of our attention. This involves interpretation or reading. 

Reading some sort of instrument is an excellent example of when we engage in a 

hermeneutical relation. An ECG apparatus, registering and displaying a person’s 

electrical heart activity, allows for a physician to ‘read’ what is going on inside a 

body. The apparatus, while supporting a hermeneutic relation, mediates an 

understanding of the world (the patient’s heart) that would otherwise be 

inaccessible. A more mundane illustration of this relation would be a weather app 

on a smartphone. This app gives access to temperature, wind, humidity and other 

weather-related data, without us being at a specific place. With the help of 

previous experience, we can get a sense of how it would feel walking on the beach 

in Spain, even though we might still be in front of our computer on a dark and 

cold December night in the north of Sweden. The feeling of the sun and the warm 

breeze is the result of a hermeneutic relation with the weather app as we read and 

interpret the data. Similarly, the data from a personal informatics device, e.g. an 

activity bracelet, is also read and interpreted. Through the information logged on 

performance, running speed, heart rate, and more, we can assess what has been 

going on in and with our bodies. The experience of the mediated body, say a heart 

rate measured with an activity bracelet, is different from the unmediated 

experience. In Ihde’s terms, none of these mediations is more real than the other.  

The background relation is the human-technology relation that we rarely take 

notice of. This is when technology withdraws to the extent that we do are not 

cognizant of it all. However, there will still be a relational structure between us 

and the technology, and thus it will continue to affect our experience of the world. 

This is often the technology that we take for granted, like mobile communication. 

It is a technological infrastructure that, as long as it is functioning correctly, will 

reside in the background, but at the same time it has a dramatic impact on our 

daily lives. Our whole life online together with our smartphones depends on a fast 

and reliable mobile communication network, but we will not be likely to take any 

notice of it until we experience some problem with the service. In comparison, in 

an unmediated experience of the world limited to our physical presence there, 

experience is normally pinned to our temporal location. A mediated experience 

of the world, relying on the infrastructure of mobile communication, allows us 



 

 26 

instead to participate in a global society. There are situations when background 

relations will leave their place in the shadows and make us aware of the 

technology. If traveling in remote areas, this can easily happen as there are 

geographical locations without full access to the mobile network. In its absence, 

the technology infrastructure becomes visible. In such a situation, some people 

can experience the lack of mobile service as unwanted isolation while others will 

get a sense of freedom.   

The last technology relation in Ihde’s framework is the alterity relation. This 

describes the type of relationship we can engage in where the technology is 

perceived as a form of ‘other’. In Don Ihde’s words: “Technological otherness is 

a quasi-otherness, stronger than mere objectness but weaker than the otherness 

found within the animal kingdom or the human one […]” (Ihde, 1990, p. 100). In 

this relationship with technology, when it becomes a quasi-other, our attention is 

not so much on the world that it mediates but rather on the artifact itself and its 

(partly autonomous) position in the world. Verbeek (Verbeek, 2010, p. 127) 

argues that the perception of some sort of independence possessed by, and with 

a possibility of interaction with, an artifact are characteristics that make the 

experience of alterity relations possible. He also refers to toy robots as examples 

of seemingly autonomous artifacts that also interact with humans (at least in a 

limited sense). In the same way, he argues, an automated train ticket machine 

can present itself as a quasi-other as it not only allows the user to buy tickets, but 

also interacts with the user, giving advice and information, and can communicate 

any errors made. Given the current advances in AI and machine learning, with 

practical examples such as Siri and self-driving cars, this technology relation 

becomes an interesting tool for analysis that can help us to understand why users 

are prone to perceiving an artifact as quasi-other and, even more importantly, 

understand the consequences of that experience.   

Multi-stability is another important concept, which deals with the context-

dependency of human-technology relations. Technology without a context and 

without being part of human praxis would be considered “junk” (Ihde, 1993b). 

Furthermore, Verbeek (2010) concludes that “Artifacts can only be understood 

in terms of the relationship that human beings have to them”. This refers to a 

more general type of relationship than the four human-technology relations 

mentioned above. As we engage with technology, we also establish a relationship 

with it, and this will always be in a specific context. The meaning of an artifact is 

constituted by this relation which in turn is affected by the context or as 

Rosenberger (2014) puts it, “a single technology can be understood in multiple 

ways, taken up in many contexts,  and employed for various purposes”. An 

online social network, such as Facebook, can be a meaningful place for 

communication and social inclusion, a place where one can keep in touch with 

friends and family. The same technology can however also be used with evil 
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intentions, to harass individuals or communities, to launch identity theft scams, 

and so on. This is part of the multistability of this technology.  Ihde (1993a, p. 116) 

uses the typewriter as an example of multi-stability, which from the beginning 

was designed as a piece of equipment for people with eyesight impairments but, 

as we know, became a writing technology for the masses. Yet being multi-stable, 

artifacts still possess a certain amount of stability, or what Don Ihde refers to as 

technological intentionality (Ihde, 1990, pp. 140–141). Artifacts can be 

understood as having a “framework for action” (ibid) which is often along the 

lines of how it was intended to be used whilst being designed. However, this 

intentionality is not fully stable nor deterministic, hence the concept of multi-

stability, so despite the intentions of a designer, the user of one particular artifact 

could find other ways of using it and subsequently define it. The concepts of 

multi-stability and technological intentionality are important tools for analyzing 

and making sense of the use of technology and understanding possible 

trajectories of use for specific artifacts. 

These postphenomenological concepts open up an understanding for the role of 

technology in shaping our lifeworld. The lifeworld, a concept origin from classic 

phenomenology, refers to our everyday lived experience and such experience 

orient how we act and conceive of the world (Biley & Galvin, 2007). The lifeworld 

is as such, not simply equal to how humans conceive a physical environment. 

Rather it is a perspective that illuminates how I and, for example a cat (Agre & 

Horswill, 1997), can move around in the same house (i.e. physical environment) 

but still in different experiences of the meaning and significance of that 

environment. The cat and I will perceive the house differently, objects such as an 

armchair will have different meanings. For a human, it is a piece of furniture for 

sitting and reading. For the cat it is an object suitable for scratching. The same is 

valid for different people as “the same phenomenon often carries different 

meanings for different persons” (Fällman, 2003). Through the concept of 

technological mediation, postphenomenology offers and understanding of how 

technology changes the way we perceive technological artifacts and that become 

a part of our everyday experience. The postphenomenological perspective 

adopted in this thesis is based on such conceptual understandings. Among other 

things, highlighting that lived experiences are unique and that personal 

informatics therefore are experienced differently by different people, and 

therefore have different meanings.  

Postphenomenology in Human-Computer Interaction and 

Interaction Design  

Postphenomenology is a broad approach originally stemming from science and 

technology studies, but it has also been used in other research areas including 

human-computer interaction and interaction design. Jensen and Aagaard (2018) 
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point out that there are attempts at using postphenomenology in human-

computer interaction and interaction design but that the examples are few and 

there is still room for further work. Notable examples are the adoption of 

postphenomenology related to prototyping (Oogjes & Wakkary, 2017b, 2017a), 

interaction design from an architectural perspective (Wiltse & Stolterman, 2010), 

internet of things (Wakkary et al., 2017) and evaluation of wearable environments 

(Kocaballi, 2010; Kocaballi et al., 2010). There were also examples from the sub-

field of personal informatics with serious attempts to use postphenomenology to 

evaluate existing products in (Ohlin & Olsson, 2015) and working towards an 

orientation towards ‘the self’ in personal informatics (Rapp & Tirassa, 2017). 

Especially Ohlin and Olsson’s case, drawing on Verbeek’s vocabulary for 

postphenomenology (Verbeek, 2010), make up a good example of how 

postphenomenology can be used as an analytical lens to understand technological 

mediation of personal informatics. It will therefore here serve as an illustration 

of how a focus on technological mediation can open up potentials for exploring 

user experience in more nuanced understanding of the use of personal 

informatics.   

The basis for postphenomenological analysis lies in the vocabulary that enables 

discussion of the way technology relations are structured and what is mediated. 

Ohlin and Olsson (2015) applied Verbeek’s (2010) adaptation of Ihde’s original 

work. The object of analysis they chose was a typical example of personal 

informatics, a running app. Ohlin and Olsson (2015) apply this vocabulary to a 

typical example of personal informatics technology, a running app. The scenario 

is an ordinary use pattern for the application with the user starting the app, 

running, stopping, reflecting on the activity, doing other things (inactivity phase), 

getting a notification and reviewing the activity log. The analysis shows that the 

primary type of mediation alters between these activities. When the user interacts 

directly with the application, e.g. starting or stopping an activity, this represents 

mainly an alterity relation. It is worth noting that there is not necessarily only one 

relation present at any given moment; the alterity relation in the given example 

will most probably also include a certain amount of interpretation (reading the 

interface), thus representing a hermeneutic relation. The alterity relation, 

however, is the primary one. 

If the user then starts a new training session, pockets the smartphone, and begins 

running, the relation is transitioned into being mainly an embodied one. Audio 

cues from the application will affect the user's experience and engagement with 

the world. After the run (stopping the activity in an alterity relation with the 

application) the user can go through the data from the session. This interpretative 

task represents a hermeneutic relation wherein the user reads and reflects on the 

results. Exiting the running application and maybe putting away the phone, the 

user enters a background relation with the application. The application will 
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process data and monitor inactivity independently of the user. Eventually, 

perhaps triggered by too long a period of inactivity, the application might start to 

signal its existence through a push notification on the user’s phone. As the user’s 

attention is drawn towards the phone and the application again the relation is 

consequently changed from being background relation to an alterity relation. This 

new attention directed towards the application can in turn trigger the user to start 

reviewing the activity log, thus entering a hermeneutic relation again.  

In this step-by-step analysis of the different stages of using a running app Ohlin 

and Olsson (2015) shows that the user’s relationship with the application changes 

throughout these stages. This made it possible to expand the analysis further 

showing how the human-technology relations mediate the user’s experience as, 

for example “the runner’s perception of the situation is transformed as the system 

amplifies facets of the situation not otherwise perceived.” (ibid). As the runner 

app mediate the user’s experience it also partakes in shaping the lived experience 

of running as well as of the application supporting the runner. Ohlin and Olsson 

(ibid) among others things points out that that technological mediations is not 

limited to enhancing a certain type of experience. Rather, technological 

mediations should be understood as having a double effect. That is, as one type 

of experience is amplified, another is reduced. Also while the user is invited into 

one type of action, other actions are inhibited. This was originally described by 

Ihde (1990) as an overarching consequence of how technologies operates in 

relation to lived experiences. He illustrated this with how a telescope pointed 

towards the moon magnifies its surface giving access to an experience impossible 

for the naked eye. However, at the same time and due to the same technological 

mediation, the perception of the moon's position in relation to other celestial 

bodies is greatly reduced.  

The pairs amplification/reduction and invitation/inhibition reflect the two-

sidedness of the relationship: we cannot have one without the other. The classic 

example here is from Don Ihde’s (1990) discussion about the telescope and its 

magnifying and reduction properties. When looking through a telescope, e.g. at 

the moon, the surface of the moon will be magnified so that we can see details 

that are not available for us with the naked eye. However, at the same time, the 

perception of the moon's position in relation to other celestial bodies is greatly 

reduced as the viewer sees only the moon (or even only parts of the moon’s 

surface) and not what surrounds it 

This two-sidedness of technological mediation is something that is expanded 

upon in more detail by Asle H Kiran (2015). He points out that the 

“magnification-reduction structure” (ibid) is “something that comes with every 

human-technology relation and that the two-sidedness […] expresses an 

existentially significant constraint in how technological mediations shape both 
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“world” and “human.”” (ibid). Drawing on Ihde’s concept of magnification-

reduction, Kiran then identifies four different dimensions (Table 3.1) that each 

consist of different two-sided mediational properties, or ‘structures’. These 

dimensions emphasize that an analysis of technological mediations must 

consider multiple perspectives, accounting for both “what is being brought to the 

front of our attention, and what is being pushed to the background of it.” (ibid). 

There is also a built-in hierarchy in this model as each dimension will be affected 

by the previous one. What is revealed in the ontological dimension will impact 

possible magnifications of the epistemological dimension and so on. Applying 

these dimensions in the analysis of technological mediations, e.g. of the above-

mentioned runner app case, opens up for a more detailed understanding on how 

technology mediates experience and, shape users lived experiences.  

Table 3.1 Four two-sided dimensions of technological mediation 

Dimension Two-sided properties 

Ontological  Revealing-Concealing 

Epistemological  Magnification-Reduction 

Practical  Enabling-Constraining 

Ethical  Involving-Alienating 

 

A summary of the theoretical foundations 

This chapter has presented the theoretical foundations informing this thesis. It 

includes an overview of user experience and the user experience design process 

showing how this thesis primarily contribute to the understanding phase of this 

process. In addition to this, several critical perspectives within interaction design 

and user experience have been presented which functions as a backdrop for the 

later discussion of the results. Postphenomenology has also been presented as a 

framework for understanding how technology mediates experience and it has 

been previously used in human-computer interaction and interaction design. 

Technological intentionality and multistability was presented as key concepts for 

understanding technology in everyday life. This, together with the two-sided 

dimensions of technological mediation articulate the analytical framework that 

will be used at a later stage.   
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4 Research design and methodology 

Methodological assumptions  

Describing the methods by which research has been conducted is essential in 

science. A research process consists of many activities, and many decisions, which 

should all be accounted for. The point of departure is one of the first, and also 

most important, decisions to be made as it influences and guides the whole 

process. Stating one's ontological and epistemological assumptions is one way in 

which to express the philosophical point of departure. Ontology refers to the 

“form and nature of reality” (Guba & Lincoln, 1994) and thus is concerned with 

what we can know about the world. In this thesis, I adopt a mainly constructivist 

stance. This assumes that reality consists of “multiple, intangible mental 

constructions” (ibid). These constructions are created socially and individually 

and are context dependent and alternating. This implies a relativist account of 

what can be considered “true”, as this can change depending on location, culture, 

time in history, and so on and so forth. One way of applying this to the specific 

research discussed here would be to consider the different “reality” constructs of 

personal informatics technologies used for leisure or medical purposes due to 

contextual differences. Following the ontological assumption of the constructivist 

stance towards reality, epistemology then refers to how we can gain knowledge of 

the world (Guba & Lincoln, 1994). This is described by these authors as 

“transactional and subjectivist” (ibid); they point out that the researcher is 

interlinked with the object of investigation. This means that knowledge is in a 

sense “created” as a result of the interaction between the researcher and an object, 

person, etc. Guba and Lincoln (1994) argue that this breaks down the traditional 

ontological and epistemological distinctions as they would be formulated in, e.g., 

the positivistic research paradigm. However, the transactional and subjectivist 

nature of a study still has implications for the researcher as it requires close 

attention and detailed descriptions of the research context and one's role and 

position as a researcher. 

In addition to the basic philosophical assumptions about ontology and 

epistemology, Guba and Lincoln (1994) also stress the methodological question 

as important. This refers to the question of what methodological path one should 

take in order to find out the answer to the research question. Not just any method 

will do; it has to be decided based on the assumptions made. Based on the 

ontological and epistemological statements above, the methodological approach 

can be described as “hermeneutical and dialectical” (Guba & Lincoln, 1994). This 

implies that the methods used should be able to support interpretation and 

reasoning.  
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Research design 

A research design describes the overall design of the research process and is here 

illustrated in four steps (Fig. 4.1.) (Patton, 2015, p. 265). 

Figure 4.1 – Four steps of research design 

 

The overall aim of the thesis is to explore the role of digital technologies in 

digitized life. This involves theoretical contributions that add to the 

understanding of personal informatics technologies and how interaction 

designers can work practically with this knowledge to improve future designs. 

This purpose can therefore be categorized as applied research (Patton, 2015, p. 

250). Based on the overall aim, a research question was formulated: How does 

personal informatics redefine the understanding of self in health and care? Four 

sub-aims were also formulated, one to guide each specific study (Table 4.1).  

Table 4.1 – Structure of research question, aims, sub-aims, and studies 

 

The third step in research design considers the choice of data collection approach. 

This refers to what type of data one wants to collect and should be related to the 

purpose of the research and the research question. The purpose of this thesis 

focuses on understanding a phenomenon and exploring it from different 

perspectives. A qualitative approach, in a general sense, allows for in-depth in 

specific concerns and “attention to detail, context, and nuance” (Patton, 2015, p. 

Overall 
aim 

To explore the role of digital technologies in digitized life 

Research 
question 

How does personal informatics redefine the understanding of self in a health and 
care context? 

 
Sub-aim Exploring the 

user 
requirements for 
person-centered 
interaction in a 
design process 

Exploring how 
personal 

informatics 
technloglogies 

mediate personal 
experience in a 
health context 

Exploring how a 
personal 

informatics 
technologies 

mediate personal 
experience in 

healthcare 
context 

Exploring a 
design tool that 
support a shift 
from patient to 

person in 
personal 

informatics 
design 

Study Study 1 Study 2 Study 3 Study 4 
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257). The strategic goal of the data collection was to focus on depth rather than 

breadth in the data; this was considered to be in line with the explorative nature 

of the research aim and sub-aims. This is also reflected in the relatively small 

number of participants in the individual studies, which was a deliberate trade-off 

between the benefits of a larger sample and the time-consuming work of doing 

in-depth data collection. The fourth research design step is to select cases that are 

relevant to the decisions in the previous steps. There are many different strategies 

for sampling, with different foci and characteristics. The studies in this thesis can 

be categorized as high-impact cases (Patton, 2015, p. 274), since the goal is to find 

single significant cases that are information-rich and providing the required 

depth.  

Research context 

The research presented in this thesis has been conducted in health and healthcare 

contexts. Dividing between contexts of health and healthcare is deliberate and 

reflects the fact that this research has been conducted in different parts of a 

broader context in which these two contexts intersect. Some parts are directly 

related to healthcare issues and clinical settings but also extend into what is best 

described as everyday life. This is related to the fact that personal informatics if 

used for medical purposes is not only associated with a limited healthcare context 

but also something that is carried every day and thus becomes part of everyday 

life in a broader sense. 

Taking healthcare as a research context was also a natural consequence of 

collaboration with nursing science. This provided access to information-rich and 

relevant study objects where the experience of personal informatics technologies 

could be explored. There is strong interests within the healthcare sector in 

incorporating personal informatics technologies as tools for improving and 

empowering people’s health situations (Lupton, 2013a). This is a part of the 

ongoing digitalization of the healthcare sector and large investments in eHealth 

solutions. Some of the rationales of these efforts can be related to a desire to 

improve peoples’ self-management abilities, as well as an increased interest in 

person-centered approaches. Digital technologies are expected to simplify and 

individualize care in many different areas.  

The four studies presented in this thesis cover different aspects of living with 

personal informatics related to health and healthcare. Each study is therefore 

situated in different research contexts within the scope described above. Given 

that all are to some extent related to health and healthcare, differentiation 

between the studies is more clearly described as targeting either non-professional 

or professional users, and everyday life or clinical settings (Fig. 4.2). Studies 1, 3, 

and 4 were all related to diabetes, either type 1 or type 2. Study 2, although 

focusing on people without a diabetes diagnosis, revolved around maintaining a 
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healthy and active lifestyle, which is a concern shared by people having diabetes. 

This created the scope of the empirical part of this thesis spanning from an 

everyday life perspective to clinical perspectives related to diabetes.  

 

Figure 4.2 – Study context mapping 

 

Self-management 

Some of the studies presented in this thesis are therefore more explicitly related 

to what is commonly referred to as a healthcare context. Moving into different 

contexts, as well as in different fields of research, requires an awareness of 

important concepts. For this thesis, in the collaboration with nursing science and 

research contexts related to chronic illness and primary care, two concepts were 

of specific significance: self-management and person-centered care. Both these 

concepts are well-established within nursing science and affect many aspects of 

clinical practice. They are also closely related to the treatment of chronic illness 

and hence the group of patients that are considered to be a target group for 

eHealth initiatives including personal informatics technologies. They are 

therefore two concepts that are important to understand and account for from an 

interaction design standpoint. Also, acknowledging that healthcare is a very 

broad context, both concepts offer a way of framing a more specific context in 

which this research has been conducted.  

Self-management is a common treatment approach for people with various 

chronic conditions and is a way of empowering the person to be an active part of 

their care.  Barlow et al (2002) refer to this approach as an “individual’s ability to 

manage the symptoms, treatment, physical and psychosocial consequences and 

lifestyle changes inherent in living with a chronic condition”. This reflects a 
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complex situation where the individual needs to take on many different activities 

in order to manage their condition throughout everyday life. To do this one must 

possess several skills. Lorig and Holman (2003) identify five core self-

management skills 1) problem solving, 2) decision making, 3) resource 

utilization, 4) forming of patient/healthcare provider partnership, and 5) taking 

action. These skills can in part be developed through education but it has been 

pointed out that there are also challenges and barriers at individual and social 

levels that can hinder a person from achieving, applying and maintaining 

meaningful self-management skills (Kendall et al., 2011; Townsend et al., 2006). 

It has therefore been argued that the focus should be more on supporting self-

management rather than education (L. C. Li et al., 2012). Self-management has 

relevance for this thesis, and for informatics research, outside its obvious role in 

the research context. From a healthcare perspective, there is a multitude of 

studies exploring the possibilities and effects of supporting self-management by 

utilizing digital technologies. This research has focused on different conditions 

such as asthma (McLean, Murray, et al., 2016; Morrison et al., 2014), 

hypertension (Band et al., 2017; McLean, Band, et al., 2016), and back pain 

(Nicholl et al., 2017) as well as diabetes (Å. Hörnsten et al., 2011; Jutterström et 

al., 2016; Öberg et al., 2017; Shah & Garg, 2015; Stellefson et al., 2013). Digital 

technologies are regarded as a potential tool for improving self-management 

support, to increase accessibility, and strengthen communication. There are also 

many examples of informatics research focusing on the development and testing 

of digital self-management applications such as those for depression (Burgess, 

2019), COPD (Beattie et al., 2014; Zechmann et al., 2016) and diabetes (Darwish 

et al., 2019; Maniam et al., 2015). The development of digital self-management 

support is on the increase and informatics can make important contributions 

from both an interaction design and an information systems perspective 

(Mansson et al., 2020).  

Person-centered care 

The term person-centered care stands for a holistic approach that embraces 

“humanistic values to all persons engaged in caring encounters” (McCormack et 

al., 2011). This approach can be seen as a reaction against the paternalistic 

tradition within healthcare where the healthcare provider, typically the physician, 

is the one responsible for providing care, and the patient is the passive receiver of 

care (Emanuel & Emanuel, 1992). Person-centered care takes a different 

approach and highlights the importance of meaningful relationships between the 

patient and care-providers and, above all, acknowledges that every patient is a 

person with individual experiences and goals. This has significant implications 

for the practice of care, something that becomes evident when browsing through 

different models and frameworks for person-centered care. Ekman et al (2011) 

suggest three routines as a systematic approach to practicing person-centered 

care focusing on patient narratives, shared decision making and documenting 
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narratives. In this model, the partnership between patient and care provider 

becomes central and acts as a carrier for the person-centered care practice. This 

highlights the importance of inviting and empowering the patient to take an 

active part in the care situation. A similar, but more complex, framework is 

provided by Brendan McCormack (2017); it focuses on the expected outcomes of 

person-centered elderly care practice. There are four outcomes listed: 

• Good care experience 

• Involvement in care 

• Feeling of well-being 

• Existence of a healthful culture 

Person-centered care is therefore a holistic approach in which it is imperative to 

account for the personal experience of being ill and being in care. This can be 

contrasted with the evidence-based medicine paradigm that focuses more on 

positivistic biomedical perspectives (Bensing, 2000). Person-centered care as a 

concept had relevance for this thesis in several ways. The collaboration with 

nursing science made this approach a pre-requisite part of the context which it 

was necessary to account for. It encompasses important and well-established 

principles that guide nurses in their clinical practice and must therefore be 

considered from an interaction design perspective. 

Participants 

The recruitment of participants was guided by the research question and the aims 

of the specific studies (Table 4.2). This implied the need for a focus on the relation 

between the participants and personal informatics, either as explicit experience 

with the technology or as a stakeholder in the adoption of personal informatics 

technologies within the healthcare system. One general criterion for inclusion 

was therefore to include participants with long and/or in-depth experience of the 

phenomena being studied. This was also important because of the relatively small 

sample sizes due to time restraints and the goal of exploring the phenomena from 

several different perspectives.  
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Table 4.2 – Recruitment and inclusion criteria 

Study Participants Recruitment Inclusion criteria 

1a Primary care nurse 
(n=1) 
 
 
 
Patients (n=4) 
 
 
 
 
 
Total: n=5 

Primary care nurse 
was recruited at the 
selected primary care 
unit. 
 
Patients were 
recruited by mail  

Trained, experienced, and actively 
working with T2D patients 
 
 
 
Diagnosed with T2D at least one year 
ago.  

1b Primary care nurse 
(n=1) 
 
Primary care unit 
manager (n=1) 
 
 
Total: n=2 
 

Same as for study 1a 
 
 
Recruited from the 
selected primary care 
unit  

Trained, experienced, and actively 
working with T2D patients 
 
Experience with primary care unit 
organizational processes 

1c Patients (n=5) 
 
Spouses (n=2) 
 
Diabetes specialist 
nurses (n=9) 
 
Physician/Primary 
care director (n=1) 
 
Researchers (n=6) 
 
System developers 
(n=3) 
 
Total: n=26 
 

 
 
 
 
 
 
 
Snowball sample   

 
 
 
 
 
 
All participants were recruited based on 
their own experience of T2D, or as 
having a special interest in T2D care 

2 Persons using self-
trackers for 
training (n=10) 
 
Total: n=10 
 

Snowball sample Actively using self-tracking devices for 
at least 6 months. 
 

3 Persons diagnosed 
with T1D (n=3) 
 
Total: n=3 
 

Recruited through 
advertising in T1D 
community 

Over 18 years old, diagnosed with T1D 
at least one year ago. Access to 
smartphone with camera.  

4 District nurses 
(n=4) 
 
 
 
Total: n=4 
 

Recruited by 
contacting primary 
care units and 
department of nursing 

Trained and experienced with working 
as district nurse in Swedish primary 
care 
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Although some of the studies involved relatively few participants, I still argue that 

they constituted good representation. From a qualitative research standpoint, 

representation does not necessarily have to be about generalizability (Polit & 

Beck, 2010). It can instead be measured by how well the participants fulfill the 

aim of the study. In line with this, the primary ambition was to find participants 

that were good representatives for the perspective being investigated within each 

study. On this basis, the representation within these studies can be described as 

being of good quality with respect to the purpose of the study as a whole and the 

particular aims of the individual studies. The recruitment of experienced 

participants was made possible due to the cross-disciplinary collaboration with 

nursing science, giving access to information-rich study objects. Recruiting 

through primary healthcare centers, diabetes specialist groups, or medical 

professional networks was crucial in meeting the goal of maintaining good 

representation and fulfilling inclusion criteria.  

Data collection 

The four studies conducted used several different methods for data collection. 

The choice of method in each case was guided by the specific sub-aim and 

research context (Table 4.3).  

Table 4.3 – Data collection methods  

Study Sub-aim Data collection method 

1a  
Exploring user requirements for 
person-centered interaction in a 
design process 

Non-participatory observations 

1b Individual interviews and dyadic interviews 

1c Participatory observations and diversity-
focused group interviews 

2 Exploring how personal informatics 
technologies for non-professional use 
mediates the personal experience of 
physical training 
 

Individual interviews 

3 Exploring how peoples’ lived 
experiences can be illuminated 
 

Photovoice 

4 Exploring a design tool that supports 
a lifeworld perspective in personal 
informatics design 
 

Participatory observations 

Non-participatory observations 

Non-participatory observations (Pink, 2001) were used as a data collection 

method for study 1a, employing video cameras for recording nurse-patient 

consultations. The purpose of using a non-participatory approach was that it was 

an attempt to reduce intrusion into the conversation as much as possible. 

Recording the sessions allowed for thorough and systematic analysis of the 

consultations in a way that would not be possible using only field notes. Each 
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session lasted for 45-55 minutes. All audio from the video recordings was 

transcribed verbatim and analyzed together with the visual material.  

Participatory observations 

A variation on participatory observations was used in the workshops in study 1a 

and study 4. These workshops were designed to engage the participants in 

different types of activities. The purpose of making participatory observations 

was to collect data including both what the participants said during the activities 

and how they reacted and behaved throughout the session. In these workshops, 

the researcher took on the role of facilitator (study 3) or assistant facilitator (study 

1C). This involved interacting with the participants to engage them in different 

activities which included the communication of instructions and answering 

follow-up questions. During the activities, the role shifted more towards being a 

less involved, and passive, observer, observing and reflecting on the ongoing 

discussions and reactions to the tasks the participants were instructed to take part 

in. The degree of participation can therefore be described as placed on a 

continuum (Patton, 2015, p. 336), fluctuating depending on the situation. 

Workshops, like the two presented here, are also an example of an artificial 

context where the researcher has a large amount of control over the situation. 

This is an advantage when planning the observations as the research would have 

a clear idea of when to shift between roles.   

Individual interviews 

The individual interview is a common method for collecting qualitative data. 

Interviews as a research data collection method give access to, and the possibility 

of seeking understanding of, participants' own experience and perspectives 

(Patton, 2015, p. 426). The purpose of using individual interviews in Study 1b was 

to first collect the individual perspectives and experiences of T2D care at the 

primary care unit from each participant. This could then be contrasted and 

complemented in the dyadic interviews (see below). In Study 2, individual 

interviews were conducted to explore the experience the participants had of 

utilizing personal informatics devices in their everyday life. Both Study 1b and 2 

interviews were semi-structured following an established interview guide 

covering relevant topics. This approach allows for the researcher to react and 

adapt to what the participant is saying while still making sure that all topics are 

covered. All interviews were digitally recorded and transcribed verbatim for 

analysis.   

Dyadic interviews 

Dyadic interviews are another type of interview involving two participants 

(Patton, 2015, p. 476). This approach was used in Study 1b as a complement to 
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the individual interviews conducted with the participants. The purpose was to let 

the two persons interact about and further discuss the topics of the individual 

interviews. This allowed for reflections on perspectives and experiences that were 

sometimes shared and sometimes not. A total of two dyadic interviews were 

conducted with individual interviews in-between. This enabled feedback-loops 

between the different interviews. The interviews were digitally recorded and 

transcribed verbatim for analysis. 

Diversity-focused group interviews 

The workshop in study 1c was organized around the idea of diversity-focused 

group interviews (Patton, 2015, p. 476). Participants were divided into diverse 

groups with several different perspectives represented in each group. The 

purpose of this was to allow for discussions that transcended established 

perspectives and presumptions. This was also supported by the questions and 

activities that the participants were asked to discuss and work with. Data 

collection was conducted in the form of field notes by the researcher and through 

the material that the groups themselves produced during their discussions. This 

data, consisting of post-its and sketches, was secured through photographs 

covering potential relations between the parts. Text-based notes were transcribed 

verbatim for analysis, complemented by the photos.   

Photovoice 

Photovoice is a qualitative visual data collection method that uses participatory 

photography to collect experiences and perspectives (Patton, 2015, p. 489). It was 

developed by Burris and Wang (1994, 1997) as a method that would allow 

vulnerable or marginalized groups to express their perspectives and give voice to 

their communities using photography. The focus on the participants' perspectives 

and the possibility that they could frame what was important to them was the 

main reason for choosing this data collection method. In study 3, three 

participants diagnosed with T1D were invited to take part in a study inspired by 

Photovoice. The participants were asked to discuss aspects or themes related to 

life with diabetes that they regarded as being important ones to highlight. At the 

end of the discussion, they all agreed upon a theme that would serve as guidance 

for the photography activity. During the time between the physical meetings, the 

participants took photos, using mobile phone cameras, that they felt represented 

the agreed-upon theme. When meeting again, each participant presented their 

photos to the group, explaining what each represented and what it meant to them. 

Each photo was then discussed by the whole group, reflecting on its meaning and 

on alternative meanings. Based on the discussion, the participants were again 

asked to agree upon a new theme for the next period. This was repeated (3 

meetings + the start-up meeting) until the participants were satisfied with what 
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they had covered. All discussions were digitally recorded and transcribed 

verbatim for analysis, together with the photos. 

Data analysis 

The data analysis was carried out in two steps: an inductive analysis for each 

study followed by a deductive analysis of the results based on the 

postphenomenological framework presented in chapter 3.  

The first, inductive, part of data analysis was inspired by qualitative content 

analysis (QCA) as described by Graneheim and Lundman (2004). QCA is a 

common method in social science but there are versions with significantly 

different basic assumptions that affect what quality criteria should be used to 

evaluate the research. Some regard QCA as a hybrid method that mixes basic 

principles from both quantitative and qualitative methods. This implies that it 

should be possible to judge QCA research results based on objectivity and 

reliability (Schreier et al., 2019). Others, who consider QCA to be a qualitative 

method in its own right, argue that credibility and trustworthiness are more 

appropriate as quality criteria (ibid). The approach chosen for this thesis relies 

on the latter paradigm, regarding QCA as a solid qualitative methodology. QCA is 

an interpretive approach with a focus on both manifest and latent content 

(Bengtsson, 2016; Graneheim et al., 2017; Hsieh & Shannon, 2005). The goal of 

the manifest analysis is to seek what has been said (Bengtsson, 2016) while latent 

analysis seeks to discover the underlying meaning of what is said (ibid). This is 

based on the assumption that communication involves more than what is 

explicitly expressed. Context, how something is said or not said, voice or feeling 

are also part of creating meaning.  

Analysis of the studies conducted in this thesis followed a basic structure of 

several steps starting with transcribed text from interviews, observations, or 

visual material. The text as a whole was read several times to establish an overall 

sense of the data followed by identification of meaning units. The units of 

meaning was condensed whenever I found it necessary to reduce the number of 

words while still maintaining the content (Graneheim & Lundman, 2004) and 

then labeled with codes. In the next step, the codes were sorted based on their 

content, similarities and dissimilarities into tentative categories. The 

categorization then continued with refining the categories, labeling them and 

sorting them hierarchically based on their levels of abstraction into subcategories 

and categories. In the final step, themes or common threads was identified 

through the categories and themes that formed the basis for the analysis. 

Trustworthiness is considered to be the most important quality measure for 

qualitative research. Many different concepts are used to capture several different 
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aspects of trustworthiness that affect decisions in both designing studies and 

analyzing the results (Graneheim et al., 2017; Graneheim & Lundman, 2004). 

One such aspect, credibility, relates both to how the study is designed and the 

structure of the analytical process. Credibility was therefore already built in when 

recruiting, making sure that the participants had the appropriate experience of 

the phenomena that were being studied. Furthermore, credibility was considered 

throughout the analytical process. To strengthen credibility, all analytical steps 

were discussed together with co-authors or supervisors to reach a co-

understanding and consensus of the results. 

The second part of the data analysis was a deductive analysis of the results based 

on the postphenomenological theoretical framework. In contrast to inductive 

analysis, which generates theory from the data, deductive analysis uses theory to 

explain the data (Patton, 2015, p. 541). The purpose of this approach was to apply 

the postphenomenological framework to the data to open up new perspectives 

and new ways of understanding the results. The foundational concepts of 

postphenomenology offer a vocabulary for describing human-technology 

relations and how these relations have consequences for experience (Verbeek, 

2010). The specific framework chosen for this analysis describes human-

technology relations and the ‘reality’ that is mediated in four different 

dimensions, where each dimension has a two-sided structure (Kiran, 2015). This 

two-sidedness explains how a technological mediation always and at the same 

time make some experiences more or less accessible.  The potential of this is the 

ability to describe how the use of a specific digital device or interface will direct 

the user's attention to a certain understanding at the cost of other perspectives 

(Table 4.4). 

Table 4.4 – Four dimensions of human-technology relations (Kiran, 2015)  

Dimension Two-sided structure Description 

Ontological Revealing-Concealing How human-technology 
relations shape our perception 
of the world and what it is to 
be human in that world 

Epistemological Magnification-Reduction How human-technology 
relations shape our perception 
of how we obtain knowledge of 
the world and things in the 
world 

Practical Enabling-Constraining How human-technology 
relations shape our perception 
of what are or are not 
accessible actions 

Ethical Involving-Alienating How human-technology 
relations shape how we may 
act in ethical situations.   
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In the analysis, the data from studies 2 and 3 were interpreted using this 

framework. The data from each study were analyzed step-by-step, starting with 

the ontological dimension. The order was important as  analysis of the latter 

dimensions will be affected by the previous ones (Kiran, 2015). The analysis 

involves assessing the experiences expressed in order to  of the two-sided 

technological mediations of personal informatics. As the analytical process 

continued, the analysis was supported the identified two-sided pairing of the 

previous dimension. For example, if the ontological dimension is identified as 

revealing the objective aspects of the world, and thus concealing subjective 

aspects, this will have consequences for the epistemological dimension. The latter 

dimension will be based on that ontological perspective, likely magnifying 

sources of knowledge that support objectivity, e.g. metrics, while the importance 

of personal experience will likely be reduced. 

Ethical considerations 

There are ethical guidelines (Vetenskapsrådet, 2017) which a researcher should 

consider as well as formal requirements regulated by Swedish law. The purpose 

of the ethical guidelines is, first and foremost, to protect those who participate in 

the studies, but also to counteract, for example, discreditable behaviors towards 

other researchers and scientific misconduct. All work within this thesis was 

conducted in concordance with these guidelines. 

Swedish law (SFS 2003:460, 2003) regulates research that involves individual 

human beings and where the research may inflict physical or psychological harm 

or interfere with personal integrity. Interference with personal integrity includes 

handling of sensitive personal data. Data that include information about a 

person's health is considered to be sensitive personal data (EU 2016/679, 2016) 

and therefore its use requires ethical approval. Both studies 1 and 3 included this 

type of data and ethical approval was applied for, and approved, through the 

regional ethics board in Umeå3. Studies 2 and 4 did not involve any data or 

procedures that were regulated by law and therefore did not require ethical 

approval. 

For all studies, participants were informed orally and/or in a written text about 

the purpose of the studies, that participation was voluntary, and that they had the 

right to withdraw from the study at any point without giving any reason for 

dropping out. Participants gave oral (study 1, 2, 3) or written (study 4) consent to 

participating in the studies. 

 
3 Study 1: Registration number 2016/375-32. Study 2: Registration number 2018/295-31 
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Research data consisted of both physical documents and digital recordings 

(audio, video, and photos). All data were handled securely. Physical documents 

were stored in a locked compartment. Digital recordings were saved on external 

hard drives or flash drives with no internet access, which were physically stored 

in a locked compartment. All coding sheets, linking personal information to the 

individual datasets, were stored in a separate and locked compartment.  
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5 The person in personal informatics 

Study 1 -User-centered design for person-centered care 

This section presents the results of studies carried out to explore the user 

requirements for person-centered interaction and to gain more knowledge in a 

specific context and relate it to associated design challenges.  

Context 

The data were gathered at a primary health care center in northern Sweden. Here 

a diversity of healthcare professions collaborates to offer comprehensive care. 

General practitioners (GP), district nurses, midwives, assistant nurses, 

physiotherapists, occupational therapists, and counselors are all included in care 

provision when needed. After diagnosis of diabetes, care is normally organized as 

a visit to the GP and a visit to the diabetes specialist district nurse (DSN) bi-

annually. T2D care is preferably built upon an idea of the patient as the main 

person responsible for daily self-management. The DSN should preferably 

function as a coach, supporting the patient's self-management, and also follow up 

the medical condition and treatment with help from the GP when the need for 

adjustments of treatments occurs. It is in this sense appropriate to talk about the 

DSN as a key actor in T2D care, as well as the patient also are. The DSN normally 

see patients with diabetes on a regular basis and when needed also initiates other 

activities and follow-ups (e.g. visits to the GP, dietary advisor, counselor, retinal 

scan, foot specialist care, etc.). 

The particular primary healthcare unit visited in this study had an established 

process for follow-ups, managed by the DSN. The ambition was to invite every 

listed person with T2D for consultation with the nurse (including lab tests 

evaluating e.g. long-time blood glucose levels (HbA1c)) at least once a year. The 

DSN had responsibility for every patient with T2D registered on a waiting list and 

chose patients to invite based on when they had their last visit. The patient was 

requested to visit the laboratory unit for tests ahead of the DSN appointment. The 

DSNs made exceptions to this when the patient was known as non-adherent or 

had some sort of cognitive impairment that might hinder adherence. In such 

cases, the patient was booked at the laboratory as an adjunct to the scheduled 

visit. This procedure disrupted the plan for the follow-up meeting as the nurse 

had no blood test data to refer to during the meeting. Outside these exceptions, a 

meeting was initiated by the DSN asking the patient about their overall condition 

and they then moved on to discussing test results, self-management, and 

medication. The goal was to check the patient's overall status since the last visit 

and to make sure that the patient had sufficient resources and equipment to 

maintain self-management efforts between follow-ups. The DSN also checked for 
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known complications related to T2D such as foot status and blood pressure. After 

the visit, the DSN had to document patient data, including test results, in the 

electronic health record and also register actual data in the national diabetes 

register (NDR).  

The analysis was based on multiple data sources; interviews with healthcare 

center stakeholders; and observations of patient-nurse consultations. Also, a 

workshop was conducted where patients, nurses, relatives, developers, and 

researchers together explored the prerequisites for digital self-management 

support. Overall, these data revealed several design challenges related to 

designing digital person-centered self-management support. These results are 

also presented in a published article (Schimmer et al., 2019).  

Results 

Improved access 

A need for improved access to care was expressed particularly by the participants 

representing the patient/spouse perspective. In the Region of Västerbotten, there 

were very few possible contact channels. When booking an appointment this was 

normally done through a web-based e-service or by calling the primary healthcare 

center. Getting in contact with a specific nurse, physician or another person at the 

primary healthcare center normally meant going through these formalized 

channels. As one patient expressed it, it should be “Easy to get in contact e.g. 

getting advice and a new prescription”. Normally, a T2D patient has limited 

contact with the DSN between annual meetings. However, in reality living with a 

chronic condition can, especially in the beginning, confront the person with tricky 

situations where timely advice could be valuable both for the specific situation 

itself and for learning aspects in the long run. 

Other types of communication could be useful in these circumstances, for 

example text-messages, chat-services or e-mail. The work process described can 

of course handle urgent issues, but it requires the patient to go through the 

formalized contact procedures. The need expressed is evaluated and someone at 

the primary healthcare unit is given the task of calling the patient back. This 

creates a delay between the time of occurrence of a problematic event or concern 

and the actual response. 

Resource efficiency  

Resource efficiency is something that is associated with healthcare and it was also 

something that was brought up by the participants, both patients, and caregiver 

representatives. For patients, the main concern was time. As one of the patients 

at the workshop expressed it: ”Making contact over the phone takes time”. To be 
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put on hold is something that is almost expected but still annoying, and it can also 

be challenging to juggle working hours with calls or visits to the primary 

healthcare center.  Caregiver representatives, however, expressed concern about 

resources, primarily related to organizational economical constraints. The 

caregiver representatives wished for more efficient work processes and the ability 

to identify patient needs and allocate the right resources to meet those needs. In 

the interviews, it became evident that the DSNs felt responsible for the 

consequences of the resources but they also had ideas about more efficient work 

processes, such as team-based work where patients, based on their current needs, 

are allocated to other professionals at the unit, e.g. dietitians or physiotherapists. 

At the workshop, the DSNs shared similar lines of thoughts, and one of them 

stated that there should be ”More time for those who need it more”.  

Reduced administrative tasks 

Administrative tasks are major parts of everyday work for a DSN and this was 

revealed from both observations and interviews. It was a source of frustration and 

was seen as something that had always to be managed and prioritized over other 

tasks. This meant that work was governed by an increasing number of checklists 

and routines that stood in the way of more important tasks. There was, for 

example, no automated system supporting the DSNs in making scheduled 

appointments for patient’s annual visits. It was cumbersome manual labor to 

keep track of the list of patients and send out invitations. This also came with the 

risk of forgetting a patient or even the possibility that a patient could be delisted 

by mistake. To make notes in the Swedish National Diabetes Register was 

experienced as a burdensome administrative task. There was, at the time, no 

integration between the patient record system and the NDR system, so the same 

data had to be registered twice.  

Continuous training and support  

The need for continuous training and support was highlighted. The experience of 

various digital tools and interfaces was something that was discussed during the 

workshop. This revealed that, even though both patients and caregivers all had 

diverse negative experiences of technical problems and complicated interfaces, 

there was also a shared idea of the potential of using digital support. One of the 

patients expressed the concern that an eHealth service could be ”Hard to handle, 

hard to learn” and this was a good representation of other opinions. They were 

not saying that they did not want digital support, but it needed to be” simple to 

use” and come ”with simple support”.  

Furthermore, it was acknowledged that T2D patients are a diverse group 

including many older people, and some may have little experience with digital 

tools. From the caregiver’s point of view, one significant concern about new 

digital tools and systems was related to training. The importance of proper 
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training and repetition was acknowledged but in reality, much of the training was 

given through web-based courses and video instructions. Often, these videos were 

long and it could be hard to find time to sit down and properly watch the video 

without any disturbance. This could result in training being fragmented or even 

ignored. The participants also experienced a lack of more in-depth training and 

follow-ups suitable for someone who had already been using a system for some 

time. 

Tailored care 

Tailored care was requested. The workshop revealed a strong wish and 

expectation for more individualization when using eHealth solutions. A patient 

emphasized that “I am unique! I want individual treatment.” There was an 

overall awareness among the participants that T2D is an individual experience, 

and there was no one-size-fits-all solution. Patients expressed the need for more 

personalized treatment and alertness towards individual needs. Caregivers 

shared the patients’ aim of more personalization and expressed an expectation 

that eHealth technologies should provide better tools for assessing patients’ 

individual needs. A nurse pointed out that it would be good to have a “Tailored 

profile, what the patient should work towards.” Availability of more, and more 

easily accessible, data was brought up as a promising enabler. This orientation 

toward personalization could also be seen in the interviews at the primary care 

unit, where they were striving towards practicing person-centered care through 

new routines and by including more professions into the group providing T2D 

care based on patients’ individual needs. 

Strengthened communication 

Strengthened communication was highlighted as being an imperative. When 

observing nurse-patient communication at the primary healthcare unit, these 

sessions revealed a tendency towards one-sidedness. The nurse had an agenda 

for the consultation and many things that needed to be checked off in 45-60 

minutes and from the beginning, the nurse took the leading part in the 

conversation. When discussing this in the interviews, the nurse pointed out that 

the consultations could look very different depending on the individual patients. 

If the patient was not so talkative this could direct the nurse towards playing a 

more active part in the conversation. Furthermore, patients with good self-

management skills needed less attention which in turn opened up other topics of 

conversation and more dialogue. Problems related to communication were also 

brought up during the workshop. Caregiver representatives expressed a desire for 

eHealth solutions that could provide, as one nurse said “more efficient 

communication which will save both time and money for patients and 

caregivers”. This indicated that communication difficulties were predominantly 

an economic issue. However, the patient representatives balanced this by 

suggesting that a changed perspective on communication could be a way of 
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avoiding one-sided communication. This could include more attention to and 

time spent on issues of importance for the individual and one of the patients 

exemplified this by pointing out how important it is to “speak about feelings, 

fears, and anxiety”. This statement was in marked contrast to the over-focus on 

using checklists seen in the observations.  

Patient empowerment 

Patient empowerment must be strengthened. In the discussion and the 

documentation from the workshop, it was clear that the participating nurses had 

high hopes of a future eHealth service that could provide patients with tools for 

improved responsibility and self-care capability. They expressed ideas about an 

eHealth service that engaged the patients in disease management and 

commented that increased involvement would incrementally build a higher 

degree of independence among the patients. The importance of including and 

involving relatives was also brought up and one of the nurses concluded that the 

goal should be to “make oneself redundant – to be able to work in a way that 

makes patients and relatives flourish”. Such perspectives and expectations were 

also present among the patient representatives as they expressed the need for 

disease control while simultaneously balancing everyday life. The idea of coping 

in everyday life was expressed by one of the patient representatives saying that 

the goal is “to be able to handle ’everything’ on my own without help, make 

everyday life easier”. 

These findings were abstracted further, revealing three major design challenges: 

• Flexible access: critical changes in work organization 

• Reduced administrative tasks: a new division of labor 

• Empowered patients: roles are changing 

The three design challenges represent important areas of concern when designing 

for person-centered care. Flexible access highlights the fact that patient-

centeredness can be improved by providing more situationally adapted ways of 

communication. This requires quicker responses when needed and alternative 

channels of communication. Establishing this, however, would also have 

implications for how the primary care centers organize their work. It could lead 

to higher costs as staffing must be adapted to a more dynamic flow of patient 

requests. However, digital tools could be part of the solution, providing efficient 

ways of communication and even automated responses to some patient issues.  

The need for reducing administrative tasks was brought up primarily by 

caregivers. Digitalization will always involve change. Some parts of the work will 

be automated, tasks will be re-distributed and new tasks will emerge. In person-



 

 50 

centered care, this has a direct impact on the DSNs. In cases where digitalization 

brings more administration than before, it will consume important and already 

limited time with patients. Developing digital support for person-centered care, 

therefore, must include close attention to the administrative tasks. Importantly 

though, there is also a risk in allocating tasks to the patients themselves (compare 

how digitalization has increased the number of tasks we as consumers perform 

such as banking or at self-service cash registers at the grocery store). Re-

distributing too much administrative work to patients could draw attention away 

from more important tasks as well as increasing the need for providing extensive 

training to the patients. Patient experience is dependent on close attention to 

these issues when designing.  

Finally, patient empowerment represents the shift in power structures that comes 

with person-centered care and with introducing digital tools for self-

management. The expressed goal is to provide patients with more information 

and potential knowledge in order to be able to take more responsibility for their 

health. However, this approach must be adopted carefully. The principles of 

person-centered care require attention to individual prerequisites. Not all 

persons want, or could deal with, a high level of empowerment. This could also 

change over time, starting with limited abilities for self-responsibility and later 

developing into greater capabilities. Supporting this development requires both 

an awareness on the part of the designer in enabling flexibility and for the 

caregivers to being able to adapt to individual needs.  

Concluding remarks 

The original analysis of these results was presented in a paper by Schimmer et al 

(2019) where three concepts or emergent design challenges were revealed: 

Flexible access – critical changes in work organization, Reducing administrative 

tasks – A new division of labor, and Patient empowerment – Roles are changing. 

These challenges focused on the changes that personal informatics technologies 

would imply if implemented into this type of work practice. However, there were 

also other important insights coming from this study related to the overarching 

goal of developing a person-centered eHealth solution. Patient representatives 

expressed requirements and other important issues related to living with 

diabetes. Most of these requirements and issues were also recognized by the 

caregiver representatives, though they also highlighted different perspectives. 

However, in an overall sense, the results are very coherent and not unexpected; 

they center on issues and challenges that are well known and often related to a 

healthcare perspective. What does not become so evident is the lived experiences 

of patients, which seems to be concealed or hidden. Everyday life is something 

that healthcare personal want to function well among patients, but healthcare is 

not organized to either identify or support needs in various situations, activities, 
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or other aspects that are challenging related to the patient’s lived experience. 

Given the aim of exploring user requirements for person-centered interaction, 

this is an aspect that needs to be revealed rather than concealed.  
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Study 2 - Personal informatics for training – person and body 

Studies two and three explore how personal informatics technologies mediate 

personal experiences for personal and medical use.  This section presents the 

results of interviews about the personal experience of personal informatics in the 

form of self-tracking devices and applications. The focus of the interviews in study 

two was on how the participants experience the use personal informatics 

technologies and how the use relates to their lived experiences. The results are 

summarized as an overarching theme, related to two categories and four sub-

categories as shown in Table 5.1. 

Table 5.1 – Theme, categories, and sub-categories  

Sub-categories Categories Theme 

Gathering data 
Insights 
 Personal informatics as 

enabling and 
constraining 

Seeking information 

Unsatisfying functionality 
Limitations 
 Questionable data 

 

Two categories emerged from analysis of the coding: Insights and Limitations. 

Two sub-categories were created for each category to describe the nuances within 

them. Insights describe how the participants experience increased knowledge 

through data gathering and information seeking. Limitations describe the 

experience of data and/or device functionality as unsatisfactory or questionable. 

These categories and sub-categories were abstracted further into the theme 

Enabling and constraining which describes how different ways of relating to the 

personal informatics technologies can be mediated. 

Context 

Personal informatics technologies designed to support physical training are very 

common and accessible. Almost any smartphone comes with built-in sensors and 

access to numerous applications that allow the user to log, display, and analyze 

training data. In addition to this, there is a huge market of specialized devices 

such as activity bracelets and heart rate monitors available in many different price 

ranges and with various levels of functionality. A key assumption for this study 

was that these devices and applications will affect the experience of physical 

training. Persons that engage with these devices presumably do so from free will 

and with the expectation of gaining something from the interaction. In this study, 

ten persons were interviewed talking about their long-term experiences of using 

personal informatics technologies for physical training. The training ambitions 

varied among the participants from casual training to performance that could be 
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described as semi-elite. All had access to at least one device or application, though 

several of the participants regularly used more than one.  

Results 

Insights 

Gathering data, using personal informatics devices and/or applications, was a 

means of gaining new insights for all participants. An activity tracker was often 

purchased to gain more knowledge, and all participants commented that, at least 

to some extent, they achieved that knowledge gain. The results revealed two ways 

of gaining insights, through the gathering of data and through seeking knowledge 

from other sources. The participants stated that data logging while training 

helped them in understanding their body and their performance better. P4 

described this insight as objectiveness and pointed out that “I cannot lie to 

myself”. She also recalled a training session that she experienced as very tough 

but after browsing the data she realized that it was not so hard after all. P3 had a 

similar experience saying that the “data told me that it was not overwhelming” 

and by comparing the data with earlier and expected performance, he was able to 

get an indication of his physical shape that particular day. P7 also described his 

interaction with his applications as revolutionizing his life, “getting a better 

feeling for my body, if I were in shape and if I was healthy”. In all these 

situations, logged data enabled insights that they did not see as attainable without 

it. 

Data were sometimes used to improve insights into the interpretation of bodily 

sensations. P4 experienced this with the sleep tracker on her device. She 

described herself as someone who sometimes has trouble sleeping and that the 

device had helped her to more quickly reveal bad sleeping patterns. With the data 

from the sleep tracker, she was able to “notice the problems in an earlier stage” 

and could act upon that. The insights she gained from the data strengthened her 

interpretation of her bodily state and enabled her to take notice of sensations (like 

sleep deprivation) that normally would have taken her much longer to sense. P3 

had experienced something similar but related to training behavior. He recalled 

his habits when running before and after he got his activity bracelet saying that 

“when I was out running, I tried to run as far as I could at maximum heart rate. 

This was more exhausting than efficient. The logs then helped me to exercise 

better, by doing intervals instead of running as fast as I could.” The data he 

logged enabled new insights into his behavior which in turn supported conscious 

changes in that behavior. 

There were, however, situations when the data could not provide all the necessary 

information, forcing the user to seek knowledge elsewhere. P6 explained how she 
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realized that she did not know enough to analyze her data adequately. She tracked 

her steps through her activity bracelet and even though the visualization looked 

good she felt that it did not provide her with enough information to draw proper 

conclusions. To bridge this gap, she “googled what the normal number of steps 

per day is to achieve a healthy lifestyle”. For her, new insights were gained by 

seeking additional knowledge online, which helped her to understand the data 

and to adjust her personal goals.  

Limitations 

The activity bracelets and tracker apps did not always perform as well as the 

participants expected. Several of the participants had experienced limitations 

related to the unsatisfying functionality of the devices and also questioned the 

data that were logged. One function that was appreciated but also a cause of 

frustration was the automated categorization of training activities. Many devices 

could, by analyzing movement patterns, automatically put the data into the right 

training category. However, as P6 explains, this is not always the case: “I was 

training indoor walking at the gym, and then it automatically showed that I had 

been doing indoor walking […] maybe it is clearer when doing that because I 

don’t think it showed up after body pump for example”. She had experienced the 

device as being inconsistent, sometimes functioning as expected and sometimes 

not. P4 had a similar experience with trying to log horseback riding. She noticed 

that her device “says that I have been out bicycling […] but I have been horseback 

riding”. In this case, it was not that the device misinterpreted her activities; it 

lacked a training category for horseback riding. P4’s felt that this had a negative, 

limiting, effect on her interaction with the device and that the missing category 

adversely affected the overview of the data. She had also reflected on the overall 

function of categorization of data in her app pointing out that “If I am going over 

to my colleague and it takes like 2 minutes to walk over there it would not count 

it as training but as a general activity. But if I walk for at least 15 minutes […] 

it counts as training”. For her, this raised questions of what defines training or 

not, as there was a distinct 15-minute time limit before her device would record 

the activity as training. Limitations in functions like these could therefore reduce 

the sense of what forms of training are available and for how long one must be 

active before it counts as exercise. 

The participants also experienced limitations related to questionable data. P5, 

who always tracked his sleep using his sleep tracker, explained how he sometimes 

had a dissonant experience comparing data from the tracker with his own bodily 

experience. He gave the example of data logs saying that he had been awake for 

1.5 hours during an 8-hour sleep. However, he had no recollection of waking up 

or being awake. Lack of correlation between data and personal experience, 

therefore, made him question the data at times. This reduced trust in the data 

made him trust his own experience more: “I can feel when I only had 4 hours of 
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sleep or if I had 8-9 hours of sleep”. For others, goal achievement could 

sometimes reveal that the data could be limited at an emotional level. P6 noted 

that goal achievement was very important for her but that it sometimes led to 

negative feelings. She explained that most goals were based on earlier 

performance, thus incrementally making it harder and harder to reach the goals. 

In the end, it was not always possible to outperform oneself which, in her 

experience, hurt her feelings: “it is not the end of the world, but of course, I do 

get disappointed”. P7 had a similar experience with not being able to reach his 

goals and said that “I am probably a bit too invested in this, so yes, I feel lousy. 

Almost like all the work was in vain.”. As the participants expressed it, in their 

objectiveness data can be harsh and limit the positive experience of training. 

Sleep tracking could also be a source of negative experiences. P6 pointed out how 

she sometimes experienced unwanted stress when going to bed, feeling that “now 

I must go to sleep immediately to get a good night’s sleep”. Striving for ‘good’ 

data made her more aware of how data were produced and it therefore felt as 

though there were a demand for certain behavior. Hence, in this particular 

situation, data was constraining her behaviors resulting in an unpleasant 

experience. 

These findings were further abstracted into the theme “personal informatics as 

enabling and constraining” which highlights the ambiguous relations the 

participants had towards their devices. They all had experiences of their devices 

and applications enabling them to exercise in a different and more informed way 

than before, which contributed to overall satisfaction with the devices. Having 

access to data made it possible for them to analyze their performance in what they 

experienced as a more informed way. They often interpreted the logged data as 

objective, which gave it a different status compared to other ways of experiencing 

an activity. Insights could also be gained through further knowledge seeking.  The 

participants commented that sometimes data per se was not enough. To create 

meaning, they had to seek more information, preferably online. The results also 

showed that engagement in personal informatics devices came with some 

constraints. Missing or inadequate functionalities were one source of frustration 

that acted as a constraint on what types of activities were supported or not. 

Questioning of data was often related to the dissonance between the data that 

were logged and what the participant had experienced. This could sometimes 

affect trust in the devices but in other cases cause inconvenience such as inducing 

stress.   

Concluding remarks 

This study set out to explore how personal informatics technologies mediated 

non-professionals' personal experience of physical training. The results showed 

that the devices and apps used by the participants mediated both enabling and 
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constraining capabilities. Most noticeable was the shift of focus towards the 

objective body, and this was expressed as an upside of engaging with these 

devices. In this sense, the technology enabled the participants to see the body in 

a new light, opening up new types of analysis. However, the results also showed 

that functionalities and data could be constrained concerning the bodily 

experience. What is experienced as training might not count as training from the 

perspective of the device, simply because an application lacks a proper training 

category for that type of activity. This could evolve to a situation in which users 

limited their activities by avoiding those that were not supported by the device. 

These devices, as the results showed, clearly mediate emotional experiences, 

often happiness and satisfaction but also frustration, stress, or dissatisfaction. 

However, it seemed to be the lack of support for handling negative emotions in 

these devices that may constrain a participant's ability to deal with those 

emotions. In conclusion, this indicates a need for a more holistic approach 

towards personal informatics technologies, which takes into account more 

complex variations in personal and subjective experience.  
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Study 3: Personal informatics for self-management – person 

and body 

This section presents the results of the study on experience with personal 

informatics technology among persons with diabetes.  

Context 

Self-tracking of physical activity and blood glucose is nowadays an important part 

of everyday life and self-management among persons with type 1 diabetes. This 

involves using devices that fit well with the definition of personal informatics. 

Blood glucose meters have been widely used since the 1980’s (Clarke & Foster, 

2012) and were early kinds of self-tracking technologies that today would be 

categorized as personal informatics. The '80s also saw developments in insulin 

pumps that replaced injections as the way of administrating insulin infusions. 

The ’90s marked the period when these devices became more common (Alsaleh 

et al., 2010) and, as with the blood glucose meters, they could easily be labeled as 

personal informatics. Later advancements, again examples of personal 

informatics, are wearable blood glucose sensors for real-time monitoring and 

self-adjusting insulin pumps, which are rapidly changing both the delivery of 

diabetes care delivery and the user experience for those using the devices.  

This study was based on the knowledge that type 1 diabetes is a critical condition 

and one in which insulin supply is a precondition for survival. Another critical 

point is the assumption that there are aspects of life with diabetes that are 

unnoticed by those who are not fully aware of the demands of everyday life for 

someone with the condition. As a result of this assumption, the number one focus 

of this study was everyday life and personal expression. The illness in itself, and 

the activities involved in controlling it, were not neglected but rather approached 

from the personal perspective. The Photovoice method was chosen based on these 

assumptions. The participants, following this method, took photos of situations 

and things that they related to a theme that they all agreed upon. The photos were 

then presented and discussed together with the group. The expectation was that 

this approach would allow the participants to express aspects of lived experience 

in a straight forward manner.  

Results 

The purpose of this study was to explore how people’s lived experiences can be 

illuminated through Photovoice. This section will present the result of the 

analysis. Selected photos from the study, taken by the participants themselves, 

will also be presented. They have been inserted in conjunction to relevant parts 

of the text but without direct reference. This was a deliberate choice based on the 
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methodology, highlighting that the photos are a part of the result as well as 

acknowledging that the narrative belongs to the participants. 

The results presented below have been summarized in the theme Balancing life 

between various roles. This theme was abstracted when analyzing the three 

different categories and their sub-categories further. The category Being close 

and distant illustrates the challenges of having diabetes related to social 

interaction with family and relatives vs. other people. Being in control and 

controlled describes living with digital technologies in diabetes is greatly 

concerned with striving to be in control. Being normal and diseased illustrates 

the struggle to integrate illness into everyday life.  The theme, the categories, and 

the subcategories are described one by one below and Table 5.2 shows a summary 

and the relations between categories and theme.  

Table 5.2 – Subcategories, categories, and the theme  

Sub-categories Categories Theme 
Involved relatives 
 

Being close and distant 

Balancing life between 
various roles  

Unversed others 
 

Enabling technologies 
 Being in control and 

controlled Constraining technologies 
 
Empowered person  
 

Being normal and diseased 
Adherent patient 
 

 

Balancing life between various roles  

The theme concerned the fact that in their self-management efforts persons with 

type 1 diabetes had to balance life among various roles. This included the frequent 

use of technologies for self-management and disease control. When discussing 

photos of the participants chose to share, it was obvious that they all strove 

strongly for a normal life, or one as normal as it could be given the circumstances 

with the demands of insulin treatment.  

The participants described being a person with type 1 diabetes as involving 

various roles which were sometimes contradictory. Being a family member 

required good relations with next of kin who were involved in treatment issues as 

well as in social life and emotional ups and downs. Relations with friends, 

neighbors, or workmates were described as requiring mutual understanding and 

respect in order to cope with the disease in everyday life, something that was not 

always optimal. Being an empowered person managing diabetes in daily life 

meant having management become normal and integrated into daily life but also 
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needing to be an expert in different areas, such as being one’s own dietitian, 

personal trainer, technical or medical advisor, or a teacher for others, while in 

health care it meant being an adherent patient. These roles varied depending on 

the situation but could also overlap. 

Being close and distant 

Managing relations with others was of great concern since type 1 diabetes was 

described as impacting life in all its aspects including also social life. The 

participants expressed the ups and downs of managing relations with family, and 

with others. Family can be a great support but also needs to adapt to the situation. 

The benefits of being close and simultaneously distant were highlighted in both 

subcategories. 

Involved relatives 

All participants described their closest family members as being an important 

source of support. Comfort related to having close family members who had more 

than an average knowledge of diabetes and also knew how it worked for them. 

One of the participants (P2) talked about this as “having someone to think 

together with”. The knowledge, experience, and outside perspective of a partner 

could be a great help in analyzing odd symptoms or complex situations. It could 

also be easier to be straightforward with someone close when expressing needs 

or just being able to let off steam and frustration.  

However, even though most of the 

time diabetes was part of everyday 

life for all family members there 

were many situations described 

when they had to adapt and 

negotiate, and conflicts could 

arise. When blood glucose levels 

were low, and one needed to eat 

something, this became a priority 

and the family had to be involved 

in many cases. This had the 

consequence that family members 

needed to be patient and 

sometimes put activities on hold 

for a moment. In other situations, 

it was the person with diabetes who adapted. Here, P1 was eating ice cream 

together with one of her children. She admitted that she did not want to eat ice 

cream; it is normally not worth the effort of needing to compensate for the extra 

sugar with insulin. However, the chance of sharing a nice moment with her child 

motivated her to still have ice cream. Through Photovoice, the participants got a 
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chance to express and explain situations that posed dilemmas, which were 

sometimes hard to resolve, and where their personal social life and the demands 

of the disease came into conflict.  

Unversed others 

Relations to others, outside the family, may be important but also a challenge for 

those with diabetes. One source of frustration that was described was the overall 

lack of knowledge and insights about the struggle to balance diabetes that people 

in common demonstrated, i.e. they did not know much about diabetes and its 

management. One of the participants (P2) recalled an expression she had heard 

much too often - but it is only kids that get type 1. Two of the participants in the 

study got their diagnosis as adults. However, the common idea among others was 

that it is a condition that occurs early in life, as a child or a teenager. All 

participants stated that this common lack of knowledge often put them in 

situations where they had to take on the role of educators. Many people had 

opinions, often based on prejudice, and some did not hesitate to express them. 

Should you eat that? – was such a question that illustrated lack of both knowledge 

and respect. 

In some situations, others, such as colleagues at work, needed to adapt in the 

same way as family members. One of the participants (P1) described how she 

often rides her bicycle to work and sometimes needed to start the workday sitting 

down for a little while eating a sandwich to balance blood glucose levels. In such 

a situation, when experiencing hypoglycemia, even superficial communications 

with colleagues could be hard. The participants emphasized that diabetes self-

management cannot be put on hold, at least not without consequences. On 

occasions like this, the priority was on balancing blood glucose, even if it could be 

perceived as selfish or anti-social. Photovoice enabled the participants to reveal 

more about struggles in their social life related to diabetes and self-management 

and about the relation to others and the needs for being close and distant.   

Being in control and controlled 

Having diabetes was an ongoing balance between being in control and being 

controlled. Various technologies support control through constant blood glucose 

monitoring and efficient insulin pumps that can make small, well-targeted 

adjustments. In parallel with this, use of the on particular technology can be 

experienced as being controlled by the same technology. One has to adapt to the 

limitations of the device, wear the right clothes and prepare a backup.  
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Enabling technology 

All participants expressed gratitude towards all technologies available. One of 

them (P3) recalled when she was young and there were almost no supporting 

technologies. Blood glucose could not even be measured at home. Compared to 

current technologies this marked a sharp contrast in how to judge the correct 

insulin dosage. She also recalled cooking the needles for the syringe in the kitchen 

to sterilize them, an activity far removed from todays’ technologies. 

P2 was switching from one insulin 

pump to a new one during the 

study. This newer pump was 

highly automated and used 

machine learning to adjust doses 

for the specific individual and 

situation. She was thrilled about 

getting this new pump as it was 

expected to make her life much 

easier and increase the overall 

quality of life. After a month of 

having this new pump, she looked 

back and realized that she had not 

had a single episode of 

hypoglycemia. Now she was in 

control! This allowed her to relax 

more, put her trust in the pump, 

and focus on other things such as 

work and social life. She also 

experienced better sleep, which 

she associated with an increased 

trust in her pump to take care of 

minor adjustments and wake her 

up if needed, i.e. being in control 

by being controlled. 

 P2 put forth the advantage of modern diabetes technologies and the fact that it 

opens up the possibility of a rich life. She described how with the right 

preparation, there is nothing that stops you from traveling and enjoying a social 

life with friends and family. When trying to educate and explain to people who do 

not know much about diabetes, she also found the devices helpful in providing 

charts and values as tools for visualization.  
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Constraining technologies 

The same technologies that provides support and quality of life could also have a 

downside. Insulin pumps and blood glucose monitors could be experienced as 

negatively controlling and demanding. P2, with her new automated insulin pump, 

reflected on this and pointed out that she had to accept the framework that is 

imposed by the technology. She describes how her old pump, in a sense, did what 

she told it to do and she was in control. With the new one she had to do as it told 

her – I cannot manipulate or skimp with anything because that will mess up the 

algorithms – meaning that the pump negatively controlled her. For the 

automation to work properly, there was little scope for guessing or messing with 

things, as the algorithms need proper data to do correct calculations.  

P1 told a story of being out shopping in the 

city center when suddenly the insulin pump 

started to make noises. It was the 

notification function that alerted her that 

the blood glucose sensor was 

malfunctioning. With nowhere else to go, 

she ended up in a public restroom to 

replace the sensor. This is in itself was a 

routine activity but in a situation like this, it 

caused both frustration and inconvenience. 

Instead of enjoying life and a stroll 

downtown, the malfunctioning technology 

gave a sudden reminder that she had a 

serious condition and also forced her to 

change the sensor in an insanitary location 

making her feeling dirty and controlled.  

Even though the technology allows a person to travel there are still also downsides 

as described by the participants. The problem that emerged the most problem 

was described as insulin being sensitive to temperature. The implication of this is 

that one must make sure that there is access to a refrigerator when traveling to a 

warm place, otherwise the insulin gets destroyed by the heat. The insulin is also 

sensitive to freezing, which could be problematic during the winter season. The 

participants described how this made them less free and forced them to be very 

aware of their choice of clothing and to carefully cover the pump in order to 

protect it. Choices of clothing could be influenced by the technology in other ways.  

If one did not want to be too public with the devices (maybe to avoid annoying 

questions) the pump and sensor had to be placed in appropriate positions and 

paired with clothes that could hide them. One of the participants (P3 explained 

how she deliberately positioned her sensor differently when she knew that her 

grandchildren would visit her. Playing around with the kids could otherwise 
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result in a dislocated sensor and thus excess work. Similarly, P1, who enjoyed 

training, made sure to position her sensor and insulin pump so that they did not 

inflict negatively on her mobility. Planning and preparation were a recurring 

activity when using technology, otherwise individuals were not in control.  

Being dependent on technology also resulted in worries for the future. The 

participants discussed the amazing progress in technology advancements and 

they reflected on the possible challenge in getting proper support. There are 

already many products on the market which are constantly in further 

development, becoming more advanced. Participants were worried that the 

diabetes specialist nurses who had been at the core of diabetes care and self-

management support would have trouble keeping up with the technical 

knowledge necessary to fully support them. P2, with her new advanced insulin 

pump, had noticed that the “smartness” of the device also meant that its functions 

got “black-boxed” for both her and her diabetes specialist nurse and they both 

lost control. Questions regarding some of the functionalities were therefore 

directed directly to the supplier’s customer support team.   

Being normal and diseased 

All the participants strove to balance the intrusion of diabetes into everyday life 

and they expressed a will to live as normally as possible. The participants 

described divergent roles concerning normality, being an empowered healthy 

person despite having diabetes or being an adherent diseased person in meetings 

with health care staff. Even though all participants strove for a normal life, there 

were constant reminders of diabetes and its impact, threatening normality. 

One of them (P1) summed this up as – there is never a break. She expressed the 

feeling that even if it looked like life was in balance and things just rolled on at 

quite a normal pace, there was a lot of effort going on in the background that 

reminded her about the disease, and as one of them (P3) pointed out – you have 

to work harder to participate under the same conditions as others. This 

background work and adaptation to the disease was hard for many, especially 

outside the family setting. It was a cause of some of the frustration that emerged 

when confronted with other people’s lack of knowledge. 

P1 gave two examples of situations where a focus on the disease instead of 

normality was a problem for her as well as for her family. At home, it sometimes 

happened that the dinner plans got delayed and her dropping blood glucose levels 

forced her to sit down at the set table ahead of her family to eat something of her 

own. This affected both her appetite and the social experience, and also her 

feeling of normality. A similar situation happened on a holiday trip. She 

commented that, as for many other normal people, staying at a hotel means that 
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you look forward to having a nice hotel 

breakfast together with your family. In 

this case, morning preparations took 

some time and she had to go down 

earlier to have breakfast on her own. 

Such situations did not happen all the 

time but when they did, she 

experienced sadness over not being 

normal and able to share these 

moments with her family and felt that 

diabetes came in the way. 

A common reminder about having 

diabetes was given concerning 

healthcare. Again, the participants 

were careful to point out that diabetes 

care works well in Sweden and that 

they were grateful for all the expertise and support they got. However, meeting 

with healthcare was also associated with being reminded of being diseased and, 

sometimes, with having feelings of being powerless and dependent, expected to 

be adherent patients and accept the advice given. Their experience was that the 

overall healthcare system stands for power and could be very intrusive in their 

everyday life. P3 also expressed anxiety caused by the risk of getting one's driving 

license suddenly withdrawn. This could cause stress and limit autonomy and 

power. Diabetes in itself was also seen as a source of forced adherence since the 

condition imposes a rigid structure over many aspects of life, and one has no 

choice but to adhere.  

Concluding remarks 

Balancing life between various roles means integrating illness into normality but 

also accepting circumstances in terms of adhering to treatment and self-

management. To succeed in achieving this balance, persons with type 1 diabetes 

have to manage relations by being both close and distant, using technology that 

means both being in control and being controlled. Lastly, there is the issue of 

being normal or diseased. The participants were all striving for normality but 

were simultaneously continuously reminded about the disease. Autonomy and 

empowerment were important if they were to become experts, but they were also 

confronted with expectations about adherence. In particular, this happened in 

the healthcare setting, where they were expected to listen to advice, not being 

experts.  
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Technology is in some way involved in all these aspects and is also a part of the 

challenge. When using technology that is becoming increasingly advanced it 

becomes harder to understand it and this places constraints on users who must 

trust the devices. This re-allocation of trust to technology may reduce autonomy. 

Being in control is a symbol of autonomy and being enabled to take care of 

oneself. Being controlled is instead a reminder that one is dependent and 

constrained by either technology, medication, or other people. Having an insulin 

pump and blood glucose sensor also involves moving between feeling normal and 

feeling diseased. A person with diabetes can, thanks to these advanced devices, 

pass as normal in many situations. However, the very presence of a blood glucose 

sensor on one’s arm can be an acute reminder of being diseased.  
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Study 4: Visualizing the person – who are we designing for? 

This fourth study aimed to explore a design tool that supports a shift from patient 

to person in personal informatics design. The study presents the Dynamic Person 

Profiling tool (DPP), a tool used for gathering design requirements that takes the 

person into account. Below, there is a brief introduction to the origins of DPP and 

the premises on which it was developed. An assumption made in this study was 

that it should provide support for the person-centered design of personal 

informatics technologies. This study therefore highlights how DPP both does, and 

does not, support diversity and reduce stereotyping.  

Context 

The Dynamic Person Profiling Tool 

An important aspect in interaction design, particularly in participatory and user-

centered design, is the development and exploration of methods, tools and 

techniques. This exploration has been made for decades (Bjerknes & Bratteteig, 

1995; Karat, 1997; K. Vredenburg & Butler, 1996; Karel Vredenburg et al., 2002), 

and important developments has been made on how to involve new and 

marginalized perspectives. Ramírez Galleguillos & Coşkun (2020) research on 

less privileged participants, Albadra et al (2021) research on participatory design 

in refugee camps, and Johnson et al (2020) research on design for nonverbal 

children, are just a few of several current examples. A common endeavor in these 

examples is finding ways to understand, involve and express users, preferable in 

new and less traditional ways.  

The DPP tool was developed in-line with this tradition by Robyn Schimmer, 

Carljohan Orre, Anna Croon, and Karin Danielsson (Danielsson et al., Manuscript 

in preparation). This was part of another project and the tool was constructed to 

support a norm critical method for assessing and developing healthcare 

innovations in a way that embraced diversity and avoided prejudice ideas of the 

end-user. In order to question taken-for-granted user categories, person-

centered care was brought in as a valuable source of inspiration. Person-centered 

care provides a vocabulary for talking and thinking about the patient as a unique 

person and with unique capabilities and needs (Entwistle & Watt, 2013). These 

principles, together with an empathy for the traditions within interaction design, 

guided the development of the DPP tool so that it could account for non-

traditional and critical perspectives on the potential end-user.  This was done 

through a series of participatory design activities, testing and evaluating different 

aspects of the tool with each activity (Danielsson et al., Manuscript in 

preparation). The final product was a deck of cards that are ‘played’ following an 

established process. This format was tested fairly early in the development 
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process and was, after several refinements, retained for the final version due to 

the simplicity and material qualities of the card deck. 

Seeing the potential of the DPP tool to break with normative stereotypes and open 

up the complexities of being a person with healthcare needs led to the idea of 

trying it out on as a design approach within the thesis project. The findings from 

study 1 showed that, in the way it was implemented in the study, the user-

centered design approach did not fully manage to support a person-centered 

design perspective. Both patient representatives and nurses became caught in a 

mainly patient- and process-oriented discussion and primarily expressed needs 

and requirements associated to problems with the existing care process. This 

significantly downplayed everyday perspectives and how a person’s life situation 

would be taken into account. Knowing that the DPP tool had the ability to deliver 

a more nuanced and critical perspective of a person’s life situation, it was 

assumed that it could enable discussions and insights from another perspective.  

Study 1 had provided extensive knowledge about the care process and the work 

practices of diabetes specialist nurses. The choice therefore fell on involving 

nurses with similar experiences in study 4 and explore how well the DPP tool 

could support a focus-shift from patient to person. Four nurses were recruited for 

the study and participated in pairs in two different sessions. Each pair created 

three profiles. Table 5.4 present an example of one of the profiles, an extensive 

presentation of each profile can be found in appendix A.   

How to use the tool 

The necessary material for using the tool is a deck of cards, a structured template 

for documenting the personal profile and a short set of instructions for the 

participants. The DPP consists of three types of cards (Table 5.3 and Image 5.1) 

representing different personal characteristics. The personal properties included 

are gender (including non-binary), age, and home-dwelling. These are common 

properties that normally have an impact on a person's life situation. Home-

dwelling, describing different areas of residence from city to countryside, was 

included to encourage reflection on differences in, e.g. care delivery in different 

parts of the country. The psychosocial attributes cards cover a wide range of 

aspects that do not necessarily constitute who the person is but might have an 

impact on the needs that a person has based on their life situation. Lastly, the 

health situation cards describe health aspects and the medical conditions of a 

person. These situations are sometimes simple and straightforward and 

sometimes more complicated. Complexity can also arise from a combination of 

multiple, yet simple, conditions or in combination with a difficult life situation or 

certain personal properties.  
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Table 5.3 DPP contents 

Type of card Description 

Personal properties Describes personal properties: Gender (incl. 
non-binary), age, and home 

Psychosocial attributes Describes the life situation, e.g. work/non-
work, immigrant, family and/or children, etc. 

Health situation Describes health and medical conditions. 
Temporal and chronic conditions, e.g. seasonal 
flu, a fracture, diabetes, heart failure, etc. 

The process of creating a personal profile is simple and has built-in flexibility. It 

is ideally performed in a small group, of 3-5 people, to enable meaningful 

discussions. The participants draw cards following the step-by-step instructions. 

Initially, the personal properties are drawn, and the content is written down on 

the template. If the participants want, they can agree upon the place of residence 

by coming up with a suitable name for the city, town, or village. This can also be 

done at the end. The person profile should also be given a name, but only after all 

of the cards have been drawn. 

Image 5.1 The DPP tool 

 

When the personal properties have been added to the template, the participants 

draw a maximum of eight (8) psychosocial attributes cards. The flexibility here 

allows the participants to decide on their own when they are satisfied with the 

number of attributes. The aim was to get a rich background but without its being 

unnecessarily complex. It is also possible to discard duplicate cards or replace a 
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card that is highly contradictory with previously drawn cards. The participants 

are thereby encouraged to consider every card and to ask themselves if the 

combination is or is not plausible. Creating a rationale for unexpected but 

plausible combinations is one of the strengths of the tool as it challenges the 

participants to move outside prejudiced conclusions such as, e.g., what the life 

situation for a 50+ male with drinking problems would be like. When the 

participants are satisfied with the number of attributes cards, they write the 

details down on the person profile template. Lastly, they draw three to five (3-5) 

health situation cards. The limitation to the number of cards will allow for 

complexity without being too unrealistic. As with the psychosocial attribute cards, 

each card drawn should be thoroughly considered with respect to plausibility. An 

unexpected or uncommon combination is not a reason for discarding a card. 

Again, when the participants feel satisfied with the number of health situation 

cards, they write the details down in the person profile template. They should now 

also give the person they have created a name, and a named place of residence (if 

not filled in earlier). Now looking at the complete profile as a whole, they should 

discuss it and assess it as plausible or not plausible. The final result of the process 

is a person profile that can be utilized for discussing different challenges in 

healthcare, i.e. how to reach out to a person in this particular psychosocial life 

situation and having these medical circumstances. This person profile can 

generate discussions about the unexpected consequences of health and illness in 

certain cases, such as how primary care is accessible for people who are busy 

working during normal opening hours or how to support self-management 

among vulnerable persons living in underserved areas. Table 5.4 shows one 

example of a DPP person profile (see Appendix A for all profiles created at the 

workshops). 

Table 5.4 Example of DPP person profile 

Barbro, 65-years-old-woman living in a city 
Attributes Health status 

- Large social network 
- Driving license and a car 
- New job 
- Working nights 
- Relative that is seriously ill  
- Need to cut down on work hours 

- Has a temperature 
- Nasal congestion 
- Temporal illness 
- Stomache 

 

Information added by participants 

- Works as nurse or assistant nurse 
- Could be working in an elderly home 
- Could have grandchildren 
- Might have sleeping problems 
- Potential high blood pressure 
- Given her background in healthcare she is not likely to contact the healthcare center 

without a good reason 
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Results 

This study aimed to explore a design tool that supports the shift from patient to 

the person in personal informatics design. The results presented were 

summarized in the theme Creating a flexible person profile supporting both 

person and patient. This theme was abstracted from analysis of categories and 

sub-categories (Table 5.5) The first category illustrates how the characteristics 

and combination of cards were used. The secondary category illustrates how 

participants developed diversity through different strategies and creativity.  

Table 5.5 – Sub-categories, categories, and theme 

Subcategories Categories Theme 
   
Choosing a number of 
characteristics 

Using predetermined 
characteristics in the DPP-
tool 

Creating a flexible person 
profile supporting both 
person and patient 

Replacing contradictory 
combinations 
Combining various personal 
characteristics 

Deciding about expanding 
information 

Developing diversity 
through creative discussions 

Discussing alternative 
interpretations 
Adding emotions to the profile  
Avoiding stereotyping 

Using predetermined characteristics in the DPP-tool 

When using the DPP tool the participants had to accept the predetermined 

characteristics provided by the cards. However, they could influence the outcome 

by choosing the number of cards, and by replacing and combining them.  

Choosing a number of characteristics implied that they could, within the 

specified limitations, make choices of how many cards they would draw. This was 

based on an ongoing dialogue between participants, for example debating 

whether they should stop or continue drawing cards. One nurse could argue that 

“it would be fun to see how the profile will develop” while the other could claim 

that the profile was already too complex compared to reality.  

Replacing contradictory combinations implied that the participants had the 

choice of discarding and replacing cards that were contradictory, for example a 

ten-year-old boy having a driving license. Their clinical experience could also lead 

to the replacement of cards that resulted in situations such as planned surgery 

while simultaneously having an acute myocardial infarction, which is 

contradictory.  
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Combining various personal characteristics implied that the participants also 

had to weigh the significance of the combination of cards with respect to, e.g., 

personal properties and psychosocial attributes. An example from the discussion 

was a profile of a 63-year old woman having 3-5 children as well as a demanding 

social life situation. The participants pointed out that her children would likely be 

grown up and self-sufficient but could, even as adults, still be part of the problem.  

Developing diversity through creative discussions 

When developing the diversity of the DPP tool, the participants became creative 

and felt that they needed to add and expand information, discuss alternatives, 

and also avoid stereotyping.  

Deciding about expanding information implied that due to limited information 

from the cards, participants had to add facts, for example deciding about 

occupation, environmental obstacles related to work, and more detailed 

information about the place of residence. In one of the profiles, the participants 

decided that a person who was working from home in a very rural area had taken 

over her father's taxi company. This meant that this person had irregular working 

hours and self-management of her diabetes became harder.  

Discussing alternative interpretations implied that the participants needed to 

deal with multifaceted or contradictory profiles. These profiles sometimes had 

different interpretations and solutions, and alternatives were highlighted and 

discussed. An example was a profile describing a man who had recently been 

denied a residential permit but also had problems with addiction to painkillers. 

The participants discussed the profile pointing out different options for the 

treatment of the addiction depending on the cause. They questioned whether the 

person used drugs as self-medication for depression or whether a previous 

trauma including a fracture caused the need for painkillers. Another option would 

have been to neglect the problems since the man should eventually be deported.  

Adding emotions to the profile implied that the participants missed an important 

part in the DPP tool, i.e. emotions and aspects of wellbeing or otherwise. They 

therefore had to add these aspects to almost every profile. They often came back 

to the question about how the person expressed their needs and problems. Did 

they seem to be sad or depressed, express anxiety, did they sleep badly, or did 

they have other signs of poor mental health? These were questions they found 

important to get answered in order to find solutions for the persons in the profile.  

Avoiding stereotyping implied that through discussions participants became 

aware that they were prone to stereotyping. Different ways of taking the risk of 

stereotyping into account were to handle limited contextual information on 

sexual preferences or medical history of mental ill-health. Another way was to 
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react to challenging or provocative opinions within the group. One nurse found it 

almost impossible that a 65-year old woman would work night shifts while other 

nurses argued that this was a stigmatizing opinion. In such cases, the participants 

expressed the importance of advocating for patients' and persons' rights.  

Concluding remarks 

In this study, I aimed to explore a tool that supports a shift from patient to person 

in personal informatics designs. Potential future use of this tool in a healthcare 

context guided the decision to involve nurses in the study. The results showed 

that using the DPP tool followed by reflection and discussion could support the 

creation of a flexible person profile that accounts for needs from both person and 

patient perspectives. This addresses several issues related to the design 

challenges identified in study 1. From an interaction design perspective, the tool 

helps the designer to open up the discussion about the person that goes beyond 

the traditional concept of a user. The capability of transcending the patient 

perspective and also accounting for individual and personal aspects is something 

that all the participating nurses show. The tool should therefore be seen primarily 

as a tool for interaction designers, or others working with design, who wants to 

question their assumptions about users in favor of a person-centered perspective.   

The DPP tool did not immediately give a complete and rich person profile. Most 

prominent was the lack of emotional aspects. However, the DPP encourages 

reflective discussions by giving a random framework where the relations between 

personal properties, psychosocial attributes, and health situations are open to 

interpretation. Information was added by the participants based on their clinical 

experience. There is room for improvement and the DPP could be developed to 

increase its coverage. The profile would benefit from also including emotional 

issues, personal history as well as wishes, and ideas for the future. This would 

support further exploration of person-centered design self-management support. 
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6 Understanding personal informatics 

The research question guiding the work in this thesis was presented in the 

background chapter and is phrased: How is personal informatics redefining the 

understanding of self in a health and healthcare context? This question has in this 

thesis been addressed from different perspectives through four individual 

studies. Studies 1 and 4 have a design approach directed towards personal 

informatics while studies 2 and 3 are carried out as a more in-depth explorations 

of how personal informatics relates to user experience. In this chapter I will 

discuss the findings from each of the studies beginning with a brief summary of 

each study.  

Study 1 identified a lack of focus of patients lived experiences of personal 

informatics technologies in patient-nursing relationships. The findings showed 

several important insights and requirements necessary to achieve the design 

goals. These requirements were mainly concerned with functional aspects for 

example how to digitally support patient-nurse interaction or creating efficient 

interfaces that reduce administrative load. This is related to a user's perspective 

but in a limited sense targeting patience everyday lived experience of personal 

informatics. Well-designed functionality is important; however, this aspect does 

not cover the possible effects of the design. Personal informatics technologies are 

designed for being used all the time and it, therefore, becomes important to also 

account for the user's everyday life and how it relates to an affect the various 

meanings ascribed to personal informatics. The findings in Study 1 also indicated 

that several important insights and specifications of requirements are necessary 

in order to achieve the design goals. These requirements are mainly concerned 

with functional aspects of personal informatics. For example, how to digitally 

support patient-nurse interaction and/or how to create efficient interfaces that 

reduce administrative loads for nurses and caregivers.  

Study 2 revealed an attempt to move closer to the lived experience of the patients 

using personal informatics technologies regularly. The findings in this study 

showed that the participants, who all had chosen to engage with personal 

informatics technologies, found that the tools and applications supported 

enhanced bodily experiences. Measuring and logging data on one’s performance 

of physical activities facilitated knowledge and reflection about perspectives that 

were not possible without the personal informatics devices. However, while the 

applications promoted an objective perspective, they did not provide support for 

subjective aspects such as dealing with negative emotions and reflections 

regarding physical performances.  
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Study 3 focused on everyday personal informatics use, but in this case for medical 

purposes. Persons with type 1 diabetes do not have the same type of free choice 

as the participants in study 2, when engaging with their personal informatics-

based devices. The findings revealed that patients’ lived experiences are 

characterized by balancing different aspects of medical treatment and emotional 

aspects of having the disease. Although modern insulin pumps with sensors 

constantly measure blood glucose levels can provide a degree of normality in life, 

unachievable 20 years ago, the patients are still struggling to live normal lives in 

spite of the disease. Normality is, in a sense, two-sided. It is made possible by the 

technology but it is also limited by the technology. All aspects of patients’ 

everyday life experiences are, for good and bad, therefore always influenced by 

technology. The results from Study 3 show that personal informatics 

technologies, in this case, supports medical tasks but fails to support the everyday 

and emotional aspects, or consequences, of using the particular devices at hand. 

Study 4 - The results from study 4 showed that using the DPP tool gave 

opportunities for reflection and understanding of different lives and experiences, 

which goes beyond the most common patient view, and thereby support 

discussions on possible persons that come in contact with healthcare. However, 

even if the DPP enabled discussion, some information was by the participants still 

considered necessary to add, such as emotions and other information knowledge 

based on their clinical experience. The tool appeared to have a potential use in 

design processes.   

Returning to the critique of personal informatics 

In the beginning of this thesis (e.g. Chapter 2 and 3), a critique of personal 

informatics was introduced and summarized in the form of three main concerns: 

1) Numbers cannot say it all, 2) Life is more than behaviors and, 3) Simplified 

understanding of self. Parallels to all three concerns can be found in the results 

of my conducted studies. Below I will discuss each of these concerns in relation 

to the findings of my studies.  

Numbers cannot say it all 

The first concern, the conveyed objectiveness of numbers, can be related to all of 

studies 1-3, but it is most apparent in studies 2 and 3. In study 3, persons with 

type 1 diabetes get their long-term blood glucose level, measured as HbA1c, 

regularly assessed by a diabetes specialist nurse. This is a measure of the average 

blood glucose level over 2-3 months (Gupta et al., 2017). HbA1c easily becomes 

an objective measurement used in assessing patient behavior, judging whether a 

patient has complied with their self-management plan or not. The participants in 

study 2 more directly brought up the objectiveness of the data and they normally 

experienced this as an advantage of using personal informatics data logging 
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devices for physical training. This can also be seen in the motives that they gave 

for starting to use personal informatics in the first place. The literature has argued 

that “knowing oneself has many benefits” (I. Li et al., 2010) but also that this is 

hard to achieve due to a lack of information (Wilson & Dunn, 2004). personal 

informatics thus becomes a logical step towards providing that information 

through logging behaviors and performance and presenting them to the user. The 

data collected allow the user to observe things that would otherwise be hard to 

see. One could measure heart rate using a stopwatch and feeling the pulse by 

placing two fingers close to an artery. However, this is hard to do properly while, 

e.g., running and a personal informatics device monitoring heart rate would 

therefore provide a much larger and more precise dataset. Furthermore, as the 

device can also timestamp the data it can be compared to other relevant data, e.g. 

running trail elevation. In this sense, personal informatics devices do offer the 

possibility of objectively observing body performance. This is also, to a large 

extent, confirmed by the findings of study 3, as the participants expressed their 

appreciation of getting ‘real’ facts. However, reading the data will require some 

level of interpretation, either by combining data one has or by adding additional 

information. These two styles of interpretation are illustrated in table 6.1.   

Table 6.1 – Interpretation through combination or addition 

Case A: 2 km on two different tracks Case B: 2 km on the same track 

Laptimes Laptimes 
T1: 22:11 T2: 24:33 T1: 22:11 T2: 24:33 

Interpretation by combination – running 
2 kilometers on two different trails will likely 
result in two different lap times (T1 and T2). 
To better understand the difference, one could 
combine the lap time data with GPS data for 
the trail showing its elevation. If T2 has many 
more changes in elevation than T1, it would be 
reasonable to believe that the hills are the 
explanation for the difference in lap time. 
 

Interpretation by adding – in these 
different conditions, doing two laps on the 
same trail, an explanation based on elevation 
would no longer be reasonable; the trail is the 
same, but the time is not. To explain the 
differences, one would need to include 
additional data to interpret the lap time data. 
This soon becomes complicated as there are so 
many variables that can affect performance. If 
one has a heart rate monitor, an abnormally 
high HR on T2 might indicate that there is an 
incipient infection that might cause a loss in 
performance. Having access to weather data 
could, in turn, reveal that it was snowing on 
the day of T2 making the trail wet and slippery 
which impacted the performance. These 
variables could also be combined into a 
composite explanation of the performance. 
 

 

This highlights the interpretative component of using personal informatics 

devices. Making sense of the data collected requires interpretation and, 

sometimes, more data sources. This connects back to the critical concern about 

conveyed objectiveness, showing that an objective representation of the body or 

its performance is somewhat elusive. Recognizing this problematic view of 
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objectiveness, Pantzar and Ruckenstein (2017) discuss the concept of “situated 

objectivity” as an alternative to the traditional “mechanical objectivity”. They 

point to the idea of trained judgment and argue that this conveys an 

understanding of personal informatics practice that is highly situated and 

interpretative. A piece of collected data is therefore not a simple fact but a 

resource for reflection and judgment. Pantzar and Ruckenstein summarize self-

tracking practices as being “less occupied with ‘facts of life’ than translating and 

transforming life based on earlier experiences, cultural understandings and 

shared expectations”.  

Although situated objectivity could provide a meaningful way forward in 

understanding the practice of using personal informatics, I argue that there are 

remaining discrepancies related to the concern about conveyed objectiveness. 

The results from study 2 give support to the idea that understanding oneself 

results from a combination of tracker data and other types of information and 

that it is situated and an ongoing process of interpretative sensemaking. 

However, the results also highlight limitations in both the functionality of the 

devices and the reliability of the data. The situation is similar in study 3; both a 

normal blood glucose value and HbA1c readings provide objective data signaling 

‘good’ or ‘bad’ values, but to understand why, they need to be interpreted together 

with other types of information. These concerns can be regarded as design 

concerns. Presenting plain data alone is not enough for a person to make sense of 

them and to integrate them into decisions or judgments. Knowing that these data 

are ‘objective’ in a situated sense calls for attention to other aspects of the user's 

life situation and how this can be supported. This objectiveness becomes evident 

in the findings of study 3 where the participants continuously try to balance ‘the 

facts’ derived from their insulin pumps and blood glucose sensors with the reality 

of everyday life. I argue that this presents an emerging design challenge for 

interaction designers who want to improve personal informatics devices.  

Life is more than behaviors  

The second critical concern was the over-emphasis on controlling behavior. 

Personal informatics devices are often described as vehicles for intentionally 

improving lifestyle and changing unwanted behaviors; this is the self-

improvement hypothesis as it is expressed by Dijk et al (2017). If personal 

informatics technologies are intended to support an understanding of self, 

controlling behavior will not be enough. Instead, designers would benefit from 

being able to support a more nuanced understanding of life.  

The connection between personal informatics and behavior change has been 

highlighted many times in the literature. In a literature review by van Dijk et al 

(2017), behavior change is positioned centrally, as the authors present their 
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findings on how well personal informatics publications relate to what they call the 

self-improvement hypothesis. This idea assumes that personal informatics is 

based on a two-step logic: 1) self-tracking leads to insights 2) insights lead to 

behavior change. The behavioristic orientation is also evident in their findings, 

showing that a great proportion (88%) of the papers reviewed could be linked to 

one or both of these steps.  

A pre-assumption of behavior control can be found in some of the findings from 

studies 1-3. In study 1, this could be traced back to the expectations of the 

technology: that it would become a tool for helping people to behave healthily. In 

study 2, it was evident in the motives for starting to use personal informatics 

devices, as the participants wanted to gain more information about their 

behavior. In study 3, the connection was less evident, presumable because these 

participants never made a deliberate choice to engage with personal informatics 

technologies; rather it was a consequence of their medical condition. However, 

the findings of study 3 are significant concerning the criticism of personal 

informatics as being too concerned with controlling behavior (Ohlin & Olsson, 

2015). The participant's experience of having personal informatics devices as an 

inseparable part of life can be described as trying to balance life between different 

roles. As technologies can interfere at any given moment, one’s role can suddenly 

shift from being a normal person to being a person with a serious illness. This can 

give a sense of oscillating between a feeling of being in control of life and a feeling 

of being controlled by the personal informatics device. The control of behavior 

thus becomes visible in a very obvious way. 

Previous literature has shown that personal informatics devices often support 

behavior change based on the data collected (Kersten-van Dijk et al., 2017). This 

can be described in terms of having personal informatics for “goal-driven 

purpose[s]” (D. A. Epstein et al., 2015), which fits well with the findings of study 

2. Goals can shift over time and also be different from person to person (Rooksby 

et al., 2014) and can sometimes arise as targets introduced by the personal 

informatics device, e.g. being able to run 10km in less than an hour, or as an 

external personal goal, e.g. running a marathon. Engaging in a goal set by the user 

or by the device can be categorized as motivation based on a “desire to change 

behavior” (D. A. Epstein et al., 2015). According to Epstein et al., this desire is 

only one of three types of motive for starting to use personal informatics devices. 

They also identify “instrumenting for rewards or social engagement” and 

“curiosity regarding data and habits” as possible starting points for tracking data. 

They argue for this ‘lived informatics’ perspective of personal informatics because 

of its potential to support everyday life with tracking devices. The everyday life 

perspective includes moving in and out of tracking mode, switching between the 

different personal informatics devices, and changing goals. This would affect 

design as interaction designers would face somewhat different challenges when 
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trying to support these perspectives rather than focusing only on behavior 

change. Given the starting point for the participants in study 2, the argument 

above makes sense. The broader take on personal informatics use of Epstein et 

al. (2015) allows for the variations in use that the participants expressed and thus 

facilitates an understanding of everyday life with personal informatics. However, 

when switching context and attempting to explain the findings of study 3, this 

model falls short. Besides the obvious goal-orientation of having an insulin pump 

for the sake of staying alive, personal informatics devices for diabetes self-

management seem to have few similarities with the devices used for tracking 

physical activity and training. The glucose sensor and the insulin pump were 

instead seen as a necessary evil and the goal expressed was mainly to live as 

normal a life as possible. Despite their wish to live a normal life, these participants 

had no choice but to be accompanied by their devices all the time. This indicates 

an even more complex entanglement of the diabetes personal informatics devices 

in a person’s everyday life compared to personal informatics devices for training. 

Someone using a device to support training, or lifestyle changes, can opt-out at 

any given moment. That is, however, not an option for those suffering from T1D. 

Instead they have a complex relationship with their devices, which could at one 

moment be what allows them to be in control of their own normal life and at the 

next moment remind them that normality is unachievable. Trying to support 

‘normality’ would therefore be a viable starting point when designing these 

devices. 

For someone with diabetes, it is obvious that context matters and must be taken 

into account when evaluating the numbers. In training, similar situations can also 

occur. You soon realize this if you regularly do cross-country skiing. In this 

activity, there is a variety of contextual factors that will influence performance. 

As with other physical activities, personal circumstances, e.g. a bad night's sleep, 

stress, or previous training, will have an impact on both performance and 

experience. However, the type of snow will also influence performance and the 

snow can quickly change character depending on temperature. Snow conditions 

are handled by waxing the skis to adapt to the current situation. Personal skill 

and experience in applying the right type of waxing will therefore play an 

important part in one's performance. This illustrates how an apparently simple 

lap time quickly loses its meaning without some contextual information.   

In both the case of personal informatics for training and other mundane 

purposes, and for personal informatics in medically-oriented use, there are good 

reasons for expanding the understanding of personal informatics use in order to 

include more of lived experiences of patients and users. The findings also suggest 

that a focus on behavior change is not enough to provide a full understanding of 

the significance of personal informatics technologies in everyday life. I argue that 

this is an important issue relevant to both researchers studying the use of 
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personal informatics and to designers who are developing these personal 

informatics technologies.   

Being a person and expressing self 

The third critical concern was the simplified understanding of person and self as 

so far advanced by personal informatics scholars and designers. An over-focus on 

behavior, as discussed above, can have a significant impact on assumptions made 

about how the self is constructed. Rapp and Tirassa (2017), for instance, point out 

how such a limited perspective can lead to a situation where “the self is 

substituted with the behavior to be changed”. They argue that influential personal 

informatics models (D. A. Epstein et al., 2015; I. Li et al., 2010) do not succeed in 

taking into account a full understanding of the self. Instead, these models are 

limited in the sense that they primarily highlight external perspectives on being a 

person. According to Rapp and Tirassa (2017), this limited view of the self can be 

traced back to “the models rely[ing] on theories of behavior change originally 

developed to assess and intervene in specific behavior problems”. They also point 

out that personal informatics is much too concerned with a view of the self that is 

a product of “what she does”. An alternative would be to consider “the 

everchanging nature of what she is”. This critique reveals a dissonance between 

the assumed focus on self in personal informatics and the very limited aspects of 

self that are supported by both personal informatics practice and theory. In his 

definition, Smith (2011, p. 61) highlights the fact that a person will use her 

capacities to “develop and sustain […] self”. In putting forward this notion of 

developing and sustaining, Smith is not referring to how we act or behave. It is, 

instead, related to who we are and, importantly, who we are becoming. Being a 

person is a status that is temporally stable but at the same time is also a process 

of change. 

In study 2 the participants were using personal informatics to support training 

and physical activity. There were several examples where the technology enabled 

them to achieve personal goals, whether this was related to performance or to 

gaining more personal knowledge. Traditional models of personal informatics are 

capable of providing an understanding of this type of use, beginning with the 

motives for collecting data, through the collection and preparation of the data, to 

reflection on data and, lastly, making a choice between actions based on the data 

(I. Li et al., 2010). Change over time, which is another crucial part of being a 

person, cannot be fully explained, however. Only referring back to quantified 

aspects of progression will provide a simplified perspective of how the self is 

changing over time. This illustrates the tension between the ability of personal 

informatics to support measurable goals, and therefore measurable accounts of 

self, and the lack of support for goals that relate to other means of self. The 

findings of study 2 indicate this tension as the participants experience both 
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support through the enabling capabilities of personal informatics, and lack of 

support because of the constraining aspects of personal informatics. 

These tensions are also evident in the findings of study 3. From a utility 

perspective, the value of the blood glucose sensors and insulin pumps is 

indisputable; they represent a substantial increase in the quality of diabetes self-

management. As personal informatics devices, they also perform well in terms of 

what is measurable and quantifiable. Data on blood glucose levels can easily be 

presented as graphs and compared to a goal. Despite this, the participants also 

explained how this was only one side of living with these devices. Their situation 

was summarized as an act of balancing life between various roles. In the 

medicalized role of managing one’s diabetes, the devices perform well and as long 

as nothing else interferes with this limited range of activities, objective data 

provide excellent support in maintaining a good blood glucose level. However, 

the participants also highlighted other aspects of life that often interfere with the 

medicalized role: those of being a partner, a parent, a co-worker or having the 

goal of being ‘normal’.  Even though technical support for type 1 diabetes is 

developing fast, there does not seem to be a solution coming in the near future 

that will completely resolve this balancing act. The process of reconciling roles 

can again be related to how personal informatics is designed. The blood glucose 

sensors, insulin pumps, and how they get incorporated into a system of practice, 

support what the user does. It is easier than ever to calculate and distribute the 

correct amount of insulin. However, what the user is, prioritizes, or wants to 

become, is not fully accounted for. The devices get entangled in everyday life and 

become an essential part of shaping experience for these users, including the 

experience of self. This highlights the importance of promoting the design of 

personal informatics that allows for a more complex construction of self and the 

continuous creation of self. Too much emphasis on goals and goal-oriented 

solutions cannot provide this.  

Designing for both health and healthcare – an attempt 

Study 4 is an attempt to deal with the design challenges identified in study one as 

well as the ones expressed through critique of personal informatics. The aim of 

the study was hence to explore how the tool supported a shift from the patient to 

the person in personal informatics design. This is based on study 1 not being able 

to fully open up the person perspective and the aforementioned critique of 

personal informatics that show how a focus on quantification, behavior and a 

narrow definition of the self, limits the possibility of more complex 

understandings of patients’ and persons’ lived experiences. In a training context, 

Goriunova (2019) describes this as a distance between the self and the quantified 

self. In a healthcare context, the understanding of self as patient must include an 

active perspective. Merriam-Webster (2021) defines a patient as “an individual 
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awaiting or under medical care and treatment” which has the built-in assumption 

that a patient is somehow who is ill, the body is not functioning in a normal way. 

In many situations, and particularly for people with chronic conditions, this 

perspective is not enough. Among other things, the personal experience of the 

person with the condition matters (Å. Hörnsten et al., 2004), social support 

matters (Gallant, 2003) as well as social, economic and cultural factors (Weaver 

et al., 2014). Person-centered care contributes with a perspective that 

acknowledges such perspectives and how it influences personal capabilities. 

From a caregiver perspective this gives access to knowledge that can be converted 

into more individually adapted care planning. The DPP tool used in study 4 

embraced the principles of individual capabilities and circumstances by 

providing the means of breaking up stereotypes, not single-mindedly focus on the 

medical condition(s). The study rather placed the patient in a context that 

account for the person’s whole life situation. Breaking up stereotypes did not 

mean that stereotyping was non-existent during the discussions in study 4. Quite 

contrary, the participants explicitly reflected on the fact that they at some points 

fell into stereotyping. But as the DPP tool randomly added new background 

information, participants were inclined to reformulate their initial assumptions 

and exposed their stereotypes for scrutiny. This helped in avoiding a situation 

where the persons’ lived experiences fell into the shadow of a mere patient 

perspective. It also helped avoiding the risk of simplified assumptions and links 

between the person’s lifestyle/life situation and the medical condition. Knowing 

that a person is experiencing a hard time with home-caring a relative might for 

example indicate the need for an adapted approach for helping that person with 

their type 2 diabetes. 

A non-anticipated finding in study 4 was the extensive capabilities of the 

participating nurses to always consider personal perspectives when trying to 

work out the best possible plan for a specific person. They instinctively 

questioned the information they had at hand and requested more. In the absence 

of a real patient narrative, they themselves had to come up with plausible 

backgrounds and contextual information. As mention earlier, this sometimes led 

to simplifications and stereotypes. This is likely connected to their long 

professional experience with real patients knowing what explanation that is 

statistically more likely or not. However, they showed no hesitation to question 

their assumptions when the DPP tool provided them with contradictive 

information. It also shows that these nurses have a well-established praxis of 

using a person-centered care perspective in their work. This finding had 

consequences for how the results from study 1 should be interpreted. The 

conclusion from study 1 was that the user-centered approach, as it was 

implemented, did not provide the means to pick up on the more person-centered 

aspects. This could, and was initially, be interpreted as a need of appropriate tools 

for disclosing these perspectives, indirectly assuming that those needs were 
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somehow hidden under more process-oriented requirements. However, as shown 

in study 4, the ability of exploring and considering person-centered aspects where 

to significant degree fully incorporated in the nurse practice as for many health 

professionals, being sensitive to social, and other, factors is an established part 

of practice (Coulter & Oldham, 2016; Young-Hyman et al., 2016). The implication 

of this is that the tool should mainly be seen as a tool helping designers, or other 

external actors that are interested in these aspects, to capture and understand 

person-centered perspectives. Even though there might be that the nurses were 

helped by the DPP tool to express these perspectives for others, it is still 

important to point out and acknowledge their skills and experience.  

One limitation that was brought up by the participants was the lack of support for 

emotional aspects. Emotions are among the human capacities that are part in 

shaping personhood (Smith, 2011). The nurses participating in the study 

repeatedly emphasized the importance of trying to understand the feelings and 

emotions when meeting a person in a healthcare situation. The so-called 

emotional labor has been recognized as an important and central skill within 

nursing practice (Gray, 2009; McQueen, 2004). A specific situation, e.g. receiving 

notice of a chronic condition, are individual experiences. Although the situation 

might be similar different people will have different emotional experiences. The 

participants in the study wanted access to the patient’s feelings and emotions in 

order to add this to the composite knowledge of this person. What path to choose 

in terms of treatment can depend on the emotional state of a person. For example, 

a person with high levels of emotional stress might need a treatment plan that 

also include mental support from a therapist or phycologist. The DPP tool could, 

from this perspective, therefore, be improved so that it also helps in 

understanding the emotional status of the person in the profile. This would 

increase the support in shifting from patient to person.  

The output from a DPP session is more than the person-oriented profiles (see 

Appendix A). In addition to the attributes and personal status added by chance, 

the profile also contains all the information added by the participants as a result 

of their discussions. It will likely also have the initial fragments of a personal 

narrative as the participants often start to tell a short background story as part of 

arguing for adding a piece of information. It might be compelling to compare to, 

or even equate, these profiles with personas. Personas are a technique commonly 

used in interaction design to represent different types of users (Benyon, 2019). 

By creating fictive persons that can represent different user goals, life goals and 

experience goals, personas can help the designer to understand the variety among 

end-users. An information rich persona requires extensive user research e.g. 

through ethnographic inquires (Pruitt & Grudin, 2003). The advantage of using 

personas is that it can provide a point of reference for the designer and support 

design decisions throughout the design process. A disadvantage and repeated 
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critique is the delicate balance of weighing the pros and cons of stereotyping 

(Marsden & Haag, 2016). The profile created from the DPP tool rely on chance 

for establishing the user characteristics and not on rigorous user studies and is 

therefore not comparable with a thoroughly created persona. Instead, the profile 

is more focused on questioning stereotypes through its built-in neglect of the 

‘normal’ user. Where a persona usually refers to one type of ‘standard’ user, the 

DPP person profile can instead represent the most unlikely user. The similarities 

between personas and the DPP profile are therefore mainly visual and, in the end, 

they serve very different purposes. It is not unlikely that these to techniques/tools 

can be successfully used together but the assessment of the potential synergy is 

beyond the scope of this thesis. 

Returning to the sub-aim of study 4, it can be argued that the DPP tool indeed 

support the shift from patient to person. It avoids limited and stereotyped 

accounts of the person as it forces the participant to continuously question the 

understanding of the emerging person. The limitations of the tool were also an 

important finding, suggesting that improvements in relation to support of 

emotional aspects are necessary for to a greater extent support the patient-to-

person shift. However, the findings did not give a full answer to the research 

question, considering how personal informatics can redefine the understanding 

of self. Study 4 set the focus on the differences between patient and person, 

showing the complexities of the individual life situation. This is partly an 

adequate response towards the first two critical concerns of personal informatics 

as it shifts the focus away from numerical and behavioristic aspects and towards 

subjective understandings of a person’s life situation. The third critical concern, 

regarding being a person and understanding self is not fully supported. It can be 

argued that contextual and situational factors are part of being a person but there 

is insufficient support for support for understanding self in relation to personal 

informatics. Answering the research questions on how personal informatics 

redefine the understanding of self therefore requires a different approach. This 

will be further explored in the next section.  

Searching for a lifeworld perspective 

This section explores the role personal informatics in redefining the 

understanding of self. The previous discussions in this chapter highlighted a need 

for a more developed understanding of personal informatics in how it can shape 

understandings of person, lived experience and the self. As shown in the section 

above, personal informatics will get the user involved in a complex context 

spanning between health and healthcare. The question that is still unanswered is 

which role the technology takes in shaping this experience. In chapter three, 

postphenomenology was introduced as a framework for disclosing technological 

mediation. Also, from its roots in phenomenology, it brings the idea of lived 
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experiences to the forefront as well as the perspective that digital technologies are  

part of shaping our everyday life experience. The re-analysis of the results 

presented here is based on that postphenomenological framework. This will set 

the focus on how personal informatics mediate experience and in particular 

perspectives that relate to how we understand person and the self. Only study 2 

and 3 are re-analyzed because they both explore the complexities and experiences 

of living with personal informatics. Study 1 and 4 were both related to design 

process and therefore more oriented towards identifying user requirements and 

understanding user context. It is possible to use postphenomenology already as a 

part of the design process (Verbeek, 2011, pp. 100–105) but it is more of an 

anticipating process with a primary purpose of informing design decisions. The 

analysis of study 2 and 3 was instead focused on opening up an understanding of 

how personal informatics mediate experience and the understanding of self.  

The postphenomenological analysis is based on the four dimensions of 

technological mediation which were presented theoretically in chapter 3 and 

further described as a methodological framework in chapter 4. These dimensions 

describe how technologies mediates experience “from different perspectives” 

(Kiran, 2015, p. 124). Each dimension is structured so that it shows the two-

sidedness of technological mediation and the fact that technology shapes human 

experience in two opposite directions. It opens up an understanding of how 

technology both makes some experiences more accessible and at the same time 

makes other experiences less accessible. This all happens at the same time and 

both extreme positions, and the space between them, play parts in shaping our 

experience. It is however important to point out that this does not imply a 

deterministic stance towards technology. How the two-sidedness of technological 

mediation is actually experienced is very context dependent. Many factors 

influence how human-technology relations are established and this affects the 

mediated experience about ourselves and our surroundings. In this sense, 

human-technology relations are multi-stable, a term which refers to how 

technological mediation stabilize in different ways, but varies over time. There 

are relations that are more likely to stabilize in a certain manner, but this does 

not rule out the possibility that they could change over time or stabilize in another 

way. 

Technological mediations in health and healthcare 

This section presents the postphenomenological analysis of study 2 and 3.  

The ‘real’ self – revealing and concealing of the ontological dimension 

The ontological dimension concerns the way in which technology shapes the 

world as we perceive it. In both studies 2 and 3, the focus was on measurement, 

of either training performance and physical activity or blood glucose levels. This 
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quantified perspective (Lupton, 2016) has consequences for how the world 

(including the body and self) are perceived. Numbers can convey a sense of 

scientific facts. In the results, the participants expressed their relation to their 

tracking devices as a source of facts, or as P4 in study 2 said: I cannot lie to myself. 

Measuring and collecting data becomes a way of accessing a ‘true’ version of self, 

a data double (Minna Ruckenstein, 2014). Participants in study 2 expressed 

similar experiences, considering that their devices provided them with 

information that, in their view, showed them their real self. This image of the self 

conveys a sense of objectiveness. What is revealed by the self-trackers is therefore 

an objective world, a world in which the ‘truth’ can be found in the personal data 

we collect. This attention to and belief in metrics can also be found on a societal 

level. The value of data and their association with objective truths is part of a 

larger discourse (Bornemark, 2018; Lupton, 2014). This discourse includes an 

overall trust in metrics and big data which both companies and governments use 

as a source for ‘well-informed’ decisions. As consumers, we are also used to 

comparing numbers and facts. Buying an expensive new product (maybe a new 

activity tracker) will most likely involve a comparison of prices, ratings, and 

specifications, guiding us in our choice of brand or model. Similarly, when we 

engage with personal informatics, we form a relation to the technology that 

reveals the world, and in this case also our body and ourselves, as measurable and 

factual. This offers a promise of accessing the real, objective self.  

For a person using personal informatics technologies to manage type 1 diabetes, 

the objective perspective revealed might cause emotional distress. In study 3, P1 

expressed emotional stress when objective facts, her having a low blood glucose 

level, forced her to eat breakfast alone instead of with her family. Based on the 

data, and from a strict biomedical perspective, this was the right thing to do. But 

from a personal and experiential perspective, this is not necessarily the ‘truth’. 

The ‘true’ P1 would perhaps rather be a person who has a nice breakfast together 

with her family on a Sunday morning. For her, the metric facts became a 

hindrance to achieving her personal, emotional goals. Thus, the objective 

ontology revealed by her blood glucose meter helped her to attend to her 

biomedical needs but failed to support her in attending to her emotional needs. 

Both needs are in a sense real, but the technological mediation in this situation 

primarily reveals the biomedical truth while simultaneously concealing the 

emotional truth. The world that is shaped by this technological mediation is 

therefore a world inhabited by a self that is defined by its quantifiable qualities.  

Gaining knowledge – magnification and reduction of the epistemological 

dimension 

The epistemological dimension concerns how technology mediates the way(s) in 

we gain knowledge about the world. Personal informatics technologies are 

associated with providing the user with self-knowledge. Both in study 2 and in 
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study 3, the participants gained some kind of self-knowledge, in the form of either 

body and training performance, or the status of blood glucose and insulin 

balance. In study 2, P7 was thrilled about the capability of his training 

application, saying that he was “getting a better feeling for my body, if I was in 

shape and if I was healthy”. This illustrates how the quantifiable aspects of 

training and body activity are magnified in the human-technology relation. Some 

of the information would be hard or impossible to access without the tracking 

devices and this refers back to the expected ‘true self’ as the ontological 

dimension. The data collected are used to create a digital representation of self, a 

data double. This data-generated representation goes hand in hand with the 

ontological revealing of objectiveness, i.e. that data become associated with a 

more accurate and ‘true’ representation of self. For someone who wants to 

perform better in terms of training, this might well be a meaningful 

representation. In study 3, the participants explain how their insulin pumps and 

blood glucose meters give access to important and valuable data. The information 

provided is used for critical decision-making in administrating appropriate 

insulin doses. This is in a sense also a data-generated representation of the body 

which provides the user with knowledge that would be hard or impossible to 

access in other ways. Again, knowledge is gained in the form of a data double. The 

technological mediation of personal informatics therefore magnifies knowledge 

based on quantifiable data.  

While quantifiable data is magnified there will also be a movement that reduces 

other aspects of the experience, which in this case diminishes the value of 

information that is either not quantifiable or unsupported by the particular 

device. P5 illustrates this when he talks about the dissonant experiences, he had 

with his sleep tracker. While the logs told him that he had been awake for 1,5 

hours during an 8-hour sleep, he had no memory of being awake during that 

night. In this particular case, he decided to rely on his own experience although 

this was not supported by knowledge gained from the device itself. The 

technological mediation of his sleep tracker magnified a quantifiable 

representation of his sleep, but not enough to totally reshape his experience of 

sleeping. This shows the multi-stable nature of technological mediation: although 

the device itself reduced access to subjective knowledge it was still possible for 

him to utilize his dissonant experience to question the data. It would be possible 

to strengthen the value of subjective experience if the device, besides presenting 

data, had also asked for and evaluated his own experience of that night. This could 

allow for technological mediation that, to a greater extent, magnified both 

objective and subjective data as a knowledge source. There is, as stated earlier, no 

inherent evaluation of  any source of knowledge as being good or bad. However, 

given an understanding of self that relies on subjective experience (Rapp & 

Tirassa, 2017), this magnification of objective knowledge at the expense of 
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knowledge based on subjective experience will most likely give access to only a 

limited understanding of self.  

Reduction of subjective perspectives in study 2 was primarily a passive 

consequence of magnifying objective aspects. Given that data in themselves can 

be the reason for engaging with self-trackers for training (I. Li et al., 2010, 2011), 

it could be argued that this is a fair compromise and in line with users' goals. In 

contrast, a reductive perspective on technological mediation of personal 

informatics was much more explicitly expressed in study 3. Here, the use of the 

technology was not so much a matter of choice, rather a consequence of having 

diabetes. The results from study 3, therefore, contain many more reflections on 

how the devices impacted everyday life. All participants, in some way or another, 

stated that the ultimate goal for them was to live a normal life. This could be 

achieved either through science finding a cure for type 1 diabetes, or if the 

supporting technology did not interfere too negatively with one’s life situation. 

These ideals were expressed in the results in all the different situations in which 

the technology failed to fully support a normal life. The data double generated by 

an insulin pump and a continuous glucose monitor is very limited and also a 

medicalized representation of body status. The knowledge provided is, at its best, 

blood glucose and insulin level in balance. From a medical perspective, this would 

be a very successful situation, but this might not be the experience for that 

individual. Feelings, emotions, family bonds, goals, and many other aspects are 

also part of how one forms one’s experience of a good, or bad, life situation. P1 

talking about prioritizing icecream together with her child is a good illustration 

of how these perspectives can collide. Eating icecream is not dangerous to do if 

you have type 1 diabetes but it might make blood glucose management more 

complicated. So from a strictly medical perspective, the one magnified by the 

continuous glucose monitor, eating icecream is quite unnecessary. However, in 

this situation, having ice cream together with a family member could give an 

emotional boost. How one feels, what goals and life choices are important, and 

other subjective perspectives are significantly reduced in this human-technology 

relation.   

Practical dimension – Enabling-Constraining 

The practical dimension describes how a human-technology relation mediates an 

enabling and constraining structure. Its focus on practical aspects: how the device 

enables or constrains the user in performing specific tasks. The functionality of 

the device, either intended through design or unintended based on how it is 

adopted, will enable certain practical forms of use. In study 2, a built-in 

pedometer would enable the tracking of steps and a pulse sensor would enable 

the collection of heart rate data. The way data are presented can also be enabling, 

e.g. displaying lap time, lap distance and trail elevation would enable more 

thorough analysis compared to just displaying the lap time. In study 3, a constant 
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glucose meter enables access to one’s blood glucose level at any moment. A 

connected insulin pump that automatically collects the current blood glucose 

level can enable awareness in the form of threshold alarms or simplifying 

administration of insulin by calculating and suggesting a dosage. The 

constraining part of the structure can be found in functions that do not exist or in 

functions that do not fully support expected actions. One example from study 2 is 

P4’s description of missing training categories. The application she had could 

often identify the kind of activity that was performed and thus automatically put 

it into the right training category. However, P4 noticed that when she was 

horseback riding, the application stored this as a bicycle ride and she also found 

out that there was no category for horseback riding at all. This constraint could 

imply that some activities do not count as training and if the person is rigorous 

with tracking, this could induce avoidance of activities that do not add to the 

amount of training accumulated. Less obvious is how the focus on quantifiable 

data constrains the user in collecting and reflecting on subjective and formative 

data. This could in turn become a constraint in more complex and holistic 

analysis. In study 3, constraints could be found in a complex tension between 

control and being controlled. P2 expressed gratitude for her new, AI-based 

insulin pump which offered better-automated functionalities and made diabetes 

management much easier. This was partly experienced as an enabling feature, 

allowing her to focus more on other things, but it also involved a sense of 

constraint. Because of the complexity and autonomy of the new insulin pump she 

also felt a loss of control compared to the previous pump. This illustrates how 

closely linked the two sides of the structure can be. Overall, an insulin pump and 

a blood glucose meter are good at enabling self-management support for medical 

purposes. However, the medical perspective is only a small part of living with 

diabetes. The much-valued constant glucose meter can suddenly be experienced 

as constraining when trying to live a normal life. P3 described how she always 

had to plan and position her blood glucose sensor on her body4 so that it would 

not be disturbed when she was playing around with her grandchildren.  

Ethical dimension – Involving-Alienating 

The ethical dimension revolves around the ethical consequences mediated by 

human-technology relations and these are described as either involving or 

alienating.  Engaging with digital technologies will hence, encompass both ethical 

situations and actors as ethical actors (Kiran, 2015, p. 135). This will affect how 

ethical dilemmas are formulated and defined and limit the space we will be able 

to act within. In its simplest form, the ethical dimension is identifiable as an effect 

of the practical dimension. In study 2, a device with a pedometer would have 

 
4 A continuous glucose monitor can be placed in many different places on the body but the position 
can interfere with the accuracy. It can therefore be a question of compromising between accuracy and 
convenience, as the sensor can be experienced as a disturbance in some situations e.g. when wearing 
certain clothing or when being physically active.  
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ethical consequences in that it is an involving technologies for someone who 

wants to, and can, run. For someone who is using a wheelchair and cannot run, 

the same device would be considered alienating. Similarly, a continuous glucose 

monitor and insulin pump could be considered as involving, since in many 

situations they can support normality as this is much more discrete than taking 

blood samples and using a syringe for insulin. However, in other situations, for 

example when wearing lighter clothing in the summertime or at the beach, a 

continuous glucose monitor attached to the body stands out as an alienating 

reminder that things are not that normal (Garmo et al., 2013). Ethical 

consequences can also be found on a higher level, affecting the moral space in 

which one can act. The previous dimensions would describe the apps and devices 

from study 2 as oriented towards a quantifiable world, the knowledge that is 

gained from metrics and functions that support data collection and presentation 

according to that view. This will likely involve the user in a self-knowledge 

discourse that is mainly concerned with quantifiable data. Other ways of 

achieving self-knowledge, e.g. emotional awareness and introspection, are not 

supported, and hence this technology can be regarded as alienating the user from 

that perspective. In study 3, having digital devices for diabetes support will, in 

line with the previous dimensions, involve the user in a primarily medicalized 

ethical space. According to this perspective P1’s icecream can be seen as 

unnecessary and medically unmotivated and can imply a moral responsibility 

towards that perspective. The digital diabetes support involves her in a health-

oriented paradigm in which she is supposed to comply with what is best for her 

body. At the same time, it also alienates her from acting in line with her ethics, 

the wish to share a meaningful moment with a family member. The duality, how 

the ethical dimension can pull in opposite directions, is significant. In study 3, it 

is clear that the blood glucose meter and the insulin pump are involving in the 

sense that they enable the user to live a simpler and safer life (compared to the 

previous technical support) (Garmo et al., 2013). However, it is also possible at 

the same time to experience the technology as demanding and intrusive and 

implying a sense of being controlled. One aspect does not exclude the other. 

Towards a lifeworld perspective 

The postphenomenological analysis above shows the complexities of 

technological mediation. Interacting with a digital device or system is not only 

instrumental as a means of working towards a specific goal. This interaction, or 

relation, also mediates human experience in ways that make certain aspects more 

visible while other aspects become less visible. Movement within these 

postphenomenological dimensions allows for a deeper understanding of how 

personal informatics shapes the user's experience and understanding of the 

surrounding world and of the self and the body.  
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This outcome, including both the visible and the obscured part of the structure, 

forms an outline of a lived experience which includes personal informatics5. 

Intended or not, this illustrates the consequences of how these devices are 

designed and adopted into use. There are obvious limitations in how far these 

findings can be generalized, given the size of the empirical dataset. Nevertheless, 

the findings give support to the common criticism of personal informatics. The 

objectiveness conveyed can be explained by the ontological dimension favoring 

objectivity. This also links to controlling behavior, focusing on quantifiable data, 

and an epistemological dimension that favors knowledge with and through 

technology. The ethical dimension can be linked to the criticism that there is 

limited understanding of self. The ethical situations that the user is confronted 

with are primarily oriented towards the body, not the self as a whole. The 

functionalities and features that link to the practical dimension contribute to 

upholding this worldview as they best support the collection, processing, and 

visualization of quantifiable data. As the postphenomenological analysis lends 

weight to several critical claims about personal informatics, it could therefore be 

argued that it has a significant level of transferability to designs other than those 

included in these studies.  

The ontological structure shows how objectivity is revealed as the predominant 

worldview and basis for understanding when interacting with personal 

informatics. This is a worldview interested in ‘hard facts’ and accessing the ‘true 

self’ (Abend & Fuchs, 2016). In the epistemological dimension, numbers and 

digital technology become instruments that are used to produce knowledge about 

this ‘true self’. Sensors track and collect data about behaviors and body status and 

visualize this as a representation of self for the user to reflect upon. This creates 

an ontological and epistemological foundation concerned with objectivity, 

numbers, and the instrumental use of technology to achieve this. Both these 

standpoints are opposed by an obscured dimension that conceals a world 

consisting of subjective information and contextualized truths and reduces the 

value of experience and haptic sensory input as a source of knowledge. These 

effects are partly a result of how the specific technology is designed but other 

mechanisms are also part of the construction or support of this ontological and 

epistemological foundation. It will be argued here that discourse about measuring 

and quantifying in society, and the logic of the biomedical paradigm, are two 

important parameters influencing the outcome of a human-technology relation. 

Today's society is, in many respects, evidence-based (Bornemark, 2018). This 

means that, in general, societies and members of society rely on science and 

objective knowledge as their source when making rational decisions. The Swedish 

philosopher Jonna Bornemark (2018) traces this discourse back to the 17th 

 
5 Referring to the actual devices and systems used in the studies 
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century and the Enlightenment and argues for it having a dominant position in 

the way contemporary society favors objective over subjective knowledge. She 

claims that this is “neopositivism with a strong faith in an objective knowledge 

apparatus” which does not neglect, but obscures, the role of “subjectivity and 

intellectus6” in knowledge production. This becomes a direct parallel with the 

revealed objectiveness and the concealed subjectivity of the ontological 

dimension in postphenomenological analysis. Not only does the human-

technology relation mediate a worldview that favors objectivity, but it also 

contributes to an already existing discourse that favors objectivity. Measuring, 

quantifying, and calculating form the primary resource for knowledge in society, 

and this may be one explanation for the interest in personal informatics, since it 

corresponds well with our worldview in general. Having objectivity as the 

standard, and quantification as the means of obtaining knowledge, leads to a 

sense of trust in the numbers and the data. This has also been repeatedly observed 

in empirical studies of personal informatics use (Lupton, 2013b; M. Ruckenstein 

& Pantzar, 2017). Given the discourse described above, it is no surprise that 

people trust them; they “appear scientifically neutral” (Lupton, 2013a) But just as 

Bornemark highlights, subjectivity does have an important role in knowledge 

production and, it has also been argued, it is an important aspect of personal 

informatics (Pink et al., 2017). 

The biomedical paradigm is another domain that relates to personal informatics. 

No matter whether personal informatics is used for everyday purposes such as 

training, or more medically oriented tasks as diabetes self-management, it is 

always in some way related to both health and healthcare. It can therefore be 

argued that personal informatics has a close relationship with the biomedical 

paradigm. In the biomedical model, “health is understood mechanistically” 

(Apelian et al., 2017) and “reflects a binary view of health and illness: it defines 

health in terms of the presence or absence of disease.” (Ashcroft & Van Katwyk, 

2016). This view of medical knowledge is well-founded in the above-mentioned 

discourse of evidence and objectivity (Bornemark, 2018). Since its inception, it 

has proven its value and is still driving medical science to make breakthroughs 

and should be appropriately acknowledged for its achievements. Nevertheless, it 

can also be seen as contributing to trust in quantification and viewed as yet 

another explanation for the interest in, and expectations of, personal informatics. 

Ideally, quantifying technology will work in line with the biomedical model, 

providing the user with ‘evidence’ that allows the judging of what is ‘good’ or ‘bad’, 

‘healthy’ or ‘unhealthy’. In this sense, the biomedical paradigm supports the 

ontological and epistemological foundation of personal informatics as it 

 
6 Intellectus refers to the separation, by the renaissance philosopher Nicholas Cusanus, of reasoning 
into the computing ratio and the reflecting intellectus.   
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promotes the idea of objective truths and knowledge accessible through 

instrumental quantification.  

The practical dimension can also be discussed in the context of objectivity and the 

biomedical paradigm. The postphenomenological analysis showed that the 

devices and applications used in studies 2 and 3 primarily supported, or enabled, 

the collection, processing, and visualization of quantifiable data. In contrast, 

there was less support for handling non-quantifiable data. The practical 

dimension deals with what types of activities are enabled or constrained. This is 

similar to the concept of affordance, which is commonly used in human-computer 

interaction and interaction design. Affordance, or “action possibilities offered by 

the environment to the actor” (Kaptelinin & Nardi, 2012), here refers to digital 

technologies and how they ‘invite’ the user to carry out certain actions. This can 

be illustrated by the missing categories referred to in study 2, where one of the 

participants could not track horseback riding because the application did not 

have an appropriate category for that activity. The app affords, for example, 

running, as it provides a suitable category for collecting those data. However, it 

does not afford horseback riding due to the category being missing. In the same 

way, it is possible to refer to the enabling part of the structure as affording 

revealing and magnifying aspects of the ontological and epistemological 

dimensions. This is tightly coupled with the functionality of a specific device or 

system. In the case of personal informatics, many products offer good support for 

tracking behavior and body status, data that are associated with objectivity and 

with the biomedical paradigm. However, all the while there are no appropriate 

functions for dealing with, e.g., emotions or other subjective experiences, there 

will be concealment of a subjective ontology dimension, and a reduction in 

knowledge production based on non-quantitative input.  

The last dimension, the ethical, takes the mediated experience closer to the 

person. This dimension is not about deeming a specific piece of technology to be 

good or bad; rather it is about how it affects our ability to “create for ourselves a 

good life” (Kiran, 2015). This can be a ‘good life’ from a variety of perspectives, 

e.g. good health, good care, or good family life. The findings of the 

postphenomenological analysis show that the technological mediation of 

personal informatics can pull users in different directions. The ‘control or being 

controlled’ pairing found in study 3 is an example of this. On one hand, modern 

blood glucose sensors and insulin pumps are involving, in the sense that they 

empower the users to better control their blood glucose level. However, on the 

other hand, they can sometimes also act in the opposite direction, mediating an 

alienating sense of being controlled (Garmo et al., 2013). Similar results have 

been reported in other studies where, for example, smart housing was perceived 

as controlling and dehumanizing (Astell, 2006), or assistive robots were seen as 

threatening autonomy (Wu et al., 2016). This is not a question of either ‘good’ or 
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‘bad’ technology; it could be both. Looking back at the previous 

postphenomenological dimensions, these indicate that, e.g., continuous glucose 

monitors and insulin pumps work very well in terms of providing support for the 

body from a biomedical perspective. Using this particular technology allows the 

user to devote much more time to other things, relying on the device to alert them 

if their blood glucose value becomes too high or too low. From a medical 

perspective, this is good. From another perspective, say living a normal healthy 

life, things get more complicated. Being constantly reminded of one’s blood 

glucose level is also a constant reminder of having a disease and, referring back 

to the biomedical paradigm, having a ‘broken’ body. Normality can be a 

complicated concept as it is likely to have different, subjective, meanings 

depending on the person. Having a chronic illness will affect the person in many 

ways and on a very personal level. A chronically ill person may “evince a 

heightened self-concern about the person they see themselves becoming and 

about valued self-images from the past which they have lost” (Charmaz, 1983). 

This raising of self-concern, and its implications in terms of feeling fragile, 

dependent, less socially capable, etc. (ibid), can be seen as breaking with 

normality in both a personal and in a social way. Chronic illness can be 

experienced as a step away from persona normality, the ‘normal’ that was how 

life was lived before the disease. It can also be experienced as a loss of social 

normality, as one may have to change one's ‘normal’ way of interacting with other 

people. Experiences are of course significantly individual; of two people being 

confronted with the same chronic diagnosis, one of them may perceive it as a 

‘normal’ illness but the other will see it as a biographic disruption (Larsson & 

Grassman, 2012). The mechanism of self-concerns concerning chronic illness 

could therefore increase the likelihood that a person will reflect upon normality 

and what that means for personhood. This is most evident in study 3, as the 

participants describe being in a situation that is somewhere in between control 

and being controlled and being forced to balance life among different roles. For 

the participants in study 2, this was less apparent, and normality might be the 

tracking of one’s activities. However, it is possible to see similarities with study 3 

when the activity tracker compares users' achievements with their own, previous, 

performance or against that of others. This could lead to a situation where both 

personal and social normality is questioned. In this sense, personal informatics 

can be said to involve users in biomedical practices caring for their physical 

bodies but at the same time to alienate them from involvement in the creation of 

a good, ‘normal’, life for themselves. 
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7 Conclusions 

This thesis has explored the role of technologies in digitized life, and more 

specifically the question – how does personal informatics redefine the 

understanding of self in health and healthcare. The findings support the existing 

critique of personal informatics as being too concerned with metrics, behavior 

and a simplified understanding of self. This comes at a price, that of downgrading 

and neglecting subjective and lived experiences. Using personal informatics for 

health and healthcare therefore mainly support a fragmented understanding of 

self and thus a barrier for a meaningful life with these technologies. This thesis 

demonstrates that postphenomenological analysis of personal informatics 

contributes with a more nuanced understanding of how personal informatics 

mediate lived experiences in health and health care. This is what I have labeled 

as a lifeworld perspective on personal informatics. 

This thesis is also part of a design-oriented tradition in informatics research. The 

findings should therefore be seen as a contribution into user experience design as 

a practical field and as a research field. My final proposition of this thesis is 

therefore to position the lifeworld perspective as a design challenge, both 

highlighting the benefits of using this perspective as well as the pointing towards 

remaining challenges.  

The postphenomenological analysis show how it is possible to open up and 

structure technological mediations to gain a deeper understanding of its influence 

on human experience. Acknowledging that the different dimensions of 

technological mediation always involve a two-sided movement between what is 

pushed to the foreground and what is hidden in the background, opens for 

understanding how digital technologies partake in shaping peoples lived 

experience. This also entails that digital technologies shape our experience even 

when we are not actively directing our attention towards it. Furthermore, this 

perspective on personal informatics in a health and healthcare context also show 

that these contexts cannot be separated. While a certain functionality enhances 

the experience connected to one context, it can as part of the two-sided 

countermovement, affect the experience in another context. A lifeworld 

perspective on personal informatics is therefore a holistic perspective, accounting 

for the mediated experience irrespective of the particular context.  

Returning to the user experience design process as presented in chapter 3 (see fig 

3.2) it is now possible to reflect on the implications a lifeworld perspective has on 

design. The purpose of the initial design phase is to gather relevant information 

that is necessary to establish requirements for the intended design. This includes 

considerations of user needs and goals, activities and contexts (Benyon, 2019). 
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Attempting to map out a user of personal informatics for health and healthcare 

would result in a complex representation. The lifeworld perspective implies a 

everyday life with personal informatics, a living with rather than using digital 

technologies. A person can interact with the device as a patient, as father or 

mother, as a child, as a friend or co-worker. This is what it is to be a person, the 

sum of all the roles that we can take on. An interaction with an insulin pump could 

therefore be very different depending if the person it, at the moment, a patient 

visiting the diabetes specialist nurse, or the parent trying to prepare the kids for 

soccer training. It could be argued that the term user is ill-fitted for capturing this 

variety. 

Shifting focus towards person could be a meaningful exercise similar to the shift 

that has been made in healthcare towards person-centered care models. A focus 

on person reminds us that our ‘user’ is an individual situated in the midst of 

everyday life. This can be formulated as a design challenge of incorporating a 

person-centered design perspective. This is not an entirely new idea, Rob Kling 

(1973) suggested a focus on person-centered computer technology already in 

1973, although his notion would rather be seen as an early attempt towards user-

centered design. There are also more recent attempts towards person-centered 

design. Drawing on the concepts of person-centered care, Lo Bianco et al (2015) 

present a design case focusing on fall-prevention and propose a series of person-

centered design guidelines aiming at improving person-centered values in design. 

There are also several examples of similar approaches in design cases targeting 

people with dementia (Lazar et al., 2015; Ng & Kong, 2016) as well as for 

improving therapy (Madeira et al., 2017). Flatley Brennan and Casper (2015) 

specifically address the everyday life perspective discussing “care-between-the-

care”. Similar to the argument here, they also point to the critical differences 

between the “formal healthcare system […] and perspectives of biomedical 

science” and everyday life that is characterized by it “informal, highly personal 

environments”. These, and several others, are inspiring and promising attempts 

to which this work contributes to. It is argued here that a person-centered 

approach to design, with a conceptual shift from ‘user’ to ‘person’, is a challenge 

worth undertaking. 

User experience designers rely on different methods, techniques and tools to 

support their work. The lifeworld perspective on personal informatics with its 

holistic view on the user as person living with digital technologies, present us with 

the challenge of developing new methods, techniques and tools for design. Study 

4 in this thesis presented one such attempt, trying out a critical perspective on 

users’ life situation. It could be used as a complement to personas, dealing with 

some of the representational critique towards that technique (Chapman & 

Milham, 2006). The demand for critical perspectives is well-established in user 

experience design (Bardzell et al., 2018; Bardzell & Bardzell, 2013). Emergent 
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fields such as norm-critical design (e.g. Lundmark et al., 2011; Lundmark & 

Normark, 2011, 2012), norm-creative design (e.g. Å. W. Nilsson & Jahnke, 2018; 

Tham, 2019) and speculative design (e.g. Auger, 2013; Dunne & Raby, 2013; 

Martins, 2014) are examples of critical approaches that try to go beyond 

normative understandings of technology use and design. The lifeworld 

perspective on personal on informatics, including the postphenomenological 

style of analysis, can be seen as a contribution into this body of knowledge.   

In summary, this thesis contributes with a postphenomenological framework that 

opens up a more holistic perspective on life with personal informatics. Based on 

this, it points out a number of design challenges related to this lifeworld 

perspective on personal informatics. Moving beyond the patient and the medical 

perspective also require a move beyond quantification and measuring. The 

bidirectorial dimensions of the postphenomenological framework, as revealin 

and concealing, as magnifying and reducing, as enabling and constraining and, 

as involving and alienating,  thus point towards further critical examinations of 

the role of technology in digitized life. 
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Appendix A 

Study 4 – All profiles produced in the first workshop 

Barbro 
65-year-old woman 
Living in a city 

Erik 
20-30-year-old male 
Living in a city 

Susanne 
40-50-year-old woman 
Living in a sparsely populated 
area 

Attributes Health Attributes Health Attributes Health 

Large social 
network 

Has a 
temperature 

Lives in an 
apartment 
block 

Reduced 
hearing 

Travels 
collectively 

Addicted to 
sugar 

Driving 
licens and a 
car 

Nasal 
congestion 

Just moved 
in 

Cancer Family 
member with 
an eating 
disorder 

Fatigue 
syndrome 

New job Temporal 
illness 

Secondhand 
contract 
apartment 

Rheumatism Training 
regularly 

Myocardial 
infarction 

Night job Stomachache No social 
network 

 Children at 
home every 
two weeks 

 

Relative that 
is seriously 
ill 

 Social 
network 
online 

 Active in 
public 
associations 

 

Need to cut 
down on 
work hours 

 Partner has a 
life crisis 

   

  Well-trained    
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Study 4 – All profiles produced in workshop two 

Paulina 
0-5-year-old woman 
Living in a sparsely 
populated area 

Gerda 
60-70-year-old woman 
Living in in a sparsely 
populated area close to a city 

Fatima 
40-50-year-old woman 
Living in a sparsely 
populated area close to a city 

Attributes Health Attributes Health Attributes Health 

Driving 
license and a 
car  

Temporary 
illness (the 
flue etc) 

Large social 
network 

Concentration 
difficulties 

Denied 
residence 
permit 

Addicted to 
painkillers 

Working 
from home 

Nasal 
congestion 

Demanding 
social 
network 

Multimorbidity Worked at 
the same 
place for a 
long time 

Addicted to 
nicotine 

Large social 
network 

Periodontitis 
or other 
dental 
problem 

Live-apart 
relation 

Chronic illness Inactive on 
spare time 

Has a 
fracture 

Self-
employed 

Dizziness 3-5 children Hemorrhoids New job Daily 
medication 

Rented 
housing 

Simple 
surgery 

Do not 
exercise 

Stomachache About to 
move 

Impaired 
vision 

Need to cut 
down on 
work hours 

 Would like 
to have, or 
looking for, a 
new job 

 Working 
part-time 

 

  Cannot 
advance at 
current 
workplace 

 Depressed 
family 
member 

 

  Worked at 
the same 
place for a 
long time 
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