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Nearly half of people with high blood pressure are not aware 

of it (Chow et al., 2013). It is possible to have High blood 

pressure through years without even having any idea of the 

problem. It hardly leaves any traces or symptoms, while it 

harms the blood vessels and a resulting in cardiovascular 

diseases, strokes and heart failure (WHO, 2015). 

Monitoring it can avoid several diseases, thus, several 

efforts are being made to monitor this data and to 

encourage patients to take an active role in managing their 

health.

The context of blood pressure exemplifies how self-tracking 

healthcare data can benefit patients by preventing future 

health conditions and the healthcare system by reducing 

the occurrence of chronic health conditions. At the same 

time, the interest in wearables, smartwatches, and self-

tracking is gaining momentum among the overall public (K. 

Costello, 2018), configuring a great opportunity for using 

self-tracked data in a collaborative manner. However, when 

it comes to using a patient’s healthcare self-generated 

data for clinical purposes,  physicians and patients do not 

always share the same expectations. This leads to barriers 

in taking shared data-based decisions and encouraging 

users to self-monitor blood pressure, among other types 

of healthcare data.  

Introduction In this sense, there is a gap between the physician’s 

interests in eHealth systems and patients interests. There 

are different expectations attached to self-tracked data 

and different values and attributed to self-tracking. Such 

differences need to be addressed in order to enable a 

collaborative use of self-tracked data.

To enable such collaborations, it is necessary to address 

users and healthcare professionals.  Thus, this work 

explores within the Dutch healthcare system context, the 

uses, and expectations regarding self-tracked data for 

both and identifies which values should be addressed in 

a solution that converges the interest of these two groups.

By taking a strategic design perspective, this thesis argues 

that a partnership system based on trust is necessary 

to guarantee ethical uses of data, support users to use 

data as a material for personal reflections and facilitate 

data interoperability. As a result, a design vision of a 

collaborative platform for data management and storage 

was developed. 

This thesis was developed within the Cardiolab. 

The design assignment is: to develop a system that enables the collaborative 

use of healthcare data. 
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01
Context

This session draws a literature review on the relations 

of self-tracked data with healthcare. The monitoring 

of blood pressure is taken as the starting point, 

moving towards a dicsussion regarding different uses 

of data.
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there is evidence that Home BP measurements (HBPM) 

and Ambulatory Blood Pressure Measurement (ABPM) are 

more effective to predict the occurrence of cardiovascular 

diseases than BP measured on the clinic (Daskalopoulou 

et al., 2015a; Melville et al., 2018; Shimbo, Abdalla, Falzon, 

Townsend, & Muntner, 2015; Stergiou, Siontis, & Ioannidis, 

2010), partly because it can overcome effects such as 

the White-coat hypertension (Bloomfield & Park, 2017; 

Filipovský et al., 2016; Franklin, Thijs, Hansen, O’Brien, & 

Staessen, 2013) and Masked-hypertension (Anstey et al., 

2018; Sheppard et al., 2016), besides providing useful data 

to diagnose related diseases such as diabetes and kidney 

disease (Mengden et al., 2008; Ushigome et al., 2011).

The HPBM provides the advantage of covering a 

broader period of time in terms of BP records , while  

ABPM usually covers 24 hours in the life of the patient 

(Ntineri, Kollias, & Stergiou, 2018). As a result, the self-

monitoring of BP is becoming part of several guidelines 

to manage hypertension (American College of Cardiology/

American Heart Association, 2017; Campbell et al., 2014; 

Daskalopoulou et al., 2015b; Egan et al., 2018; Imai et al., 

2003; M. Malachias et al., 2016; Nerenberg et al., 2018; 

Seedat, Rayner, & Veriava, 2014; Sharman et al., 2015; 

Whelton et al., 2018; Williams et al., 2018).  Furthermore, 

it has been found that just having a BP monitor device 

at home is associated with decreases of 3.7 mmHg and 

2.8 mmHg for systolic and diastolic BPs (Akpolat et al., 

2018a).

However, the use of the data generated by the self-

measuring BP at home remains a challenge during the 

clinical practice (Jung 

et al., 2015; Logan, 

Dunai, McIsaac, Irvine, 

& Tisler, 2008; Ringrose 

et al., 2017; Stergiou et 

al., 2010) and to obtain 

reliable, accurate and 

useful data to prevent, 

manage or diagnose 

hypertension one needs 

to follow a series of recommendations (Celis, Den Hond, 

& Staessen, 2005). Most recommendations regard the 

frequency of self-measurements, the correct body posture, 

arm positioning among other are well established in 

medical guidelines. On the other hand, protocols regarding 

the patient education and the healthcare provider approach 

to implement self-measured BP remain mostly undefined. 

For this reason, it is necessary to further look into these 

aspects.

Despite being considered a major risk for several health 

conditions such as heart attack, stroke and kidney failure, 

hypertension still lacks control and sufficient treatment. 

With approximately forty percent of adults above 25 

years old diagnosed with Hypertension (World Health 

Organization, 2013) , an early detection and control of 

blood pressure values can help preventing the burden 

of cardiovascular and renal disease (J. D. Cohen, 2009; 

Constant, Geladari, & Geladari, 2016; Elliott, 2003; Kearney 

et al., 2005). For those reasons, the development of 

1.1.  Blood 
Pressure

cost effective and equitable innovations for managing 

cardiovascular diseases, its trends and their risk factors 

have been considered strategic actions in this field. (World 

Health Organization, 2016). 

More and more, such innovations on managing 

hypertension require the patient to play an active role in 

managing and monitoring their own condition.  In this 

sense, self-measuring Blood pressure (BP) becomes an 

important action to be taken (Dart, 2005). Furthermore, 

As previously stated, this thesis has been developed within the 

Cardiolab. When studying patient-centric design solutions for dealing 

with Cardiovascular Diseases (CVD) and other Chronic Diseases such 

as kidney-related conditions, it is necessary to examine how Blood 

Pressure measurements are taken by users. Therefore, this section 

explores the state of art of measuring Blood Pressure out of the doctors’ 

office.

The use of the 
data generated 
by the self-
measuring BP at 
home remains 
a challenge 
during the clinical 
practice
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TRAINING

Patient training and education to follow standard 

procedures (see Table 1) is a requirement for successful 

self-measurements that can result in valuable medical data 

(Daskalopoulou et al., 2015b; Liyanage-Don et al., 2019a; 

Mengden et al., 2008). Frequent problems occur due to 

the lack of knowledge regarding the correct measurement 

protocol such as the proper way  to position the arm, how 

frequently the patient should measure the BP, how long 

he should rest before each measurement, how to position 

the cuff and choose its size (Akpolat et al., 2018b; Dymek, 

Skowron, Polak, & Gołda, 2015). Given the fact that HBPM 

asks for a long-term engagement from patients in self-

measuring their BP for weeks or longer periods, following 

the correct protocol during a longer period of time can be a 

challenge for many patients (Shimbo et al., 2015). There are 

no standard guidelines regarding patient education to self-

measure their BP at home and approaching these issues 

(Mengden et al., 2008). However, recent studies involving 

patient-oriented intervention provide promising indications 

of approaches that can result in positive outcomes in terms 

of adherence to the treatment and providing accurate and 

valuable data. 

part of the user daily routine, however, although aspects 

regarding usability are pointed as important factors to 

favor the adoption of HBPM by patients and clinicians 

(Wood, Boulanger, & Padwal, 2017), they are ignored 

in most guidelines provided by the searched medical 

associations guidelines and consensus (Campbell et al., 

2014; M. V. B. Malachias et al., 2016; O’Brien, Waeber, 

Parati, Staessen, & Myers, 2001; Park et al., 2018; Sharman 

et al., 2015; Whelton et al., 2018; Williams et al., 2018).  In 

this sense, the work of Omboni and Ferrari stands out by 

mentioning user-friendly aspect  as factors that should 

be considered on the adoption of telemedicine solutions 

(Omboni & Ferrari, 2015). The list of features mentioned by 

the authors can be seen on Figure 1.

Standard procedures for Self-measuring Blood Pressure

Time span Readings should be performed during 6–7 consecutive days (Mengden et al., 2008).

When In the morning and the evening, 

Two measurements should be taken every time, performed 1–2 min apart. Additional measurements are 
required only if the first two consecutive readings differ by >10 mmHg.

Where In a quiet room

Preparation 5 min of rest before beginning BP measurements.

Exercising, eating a large meal, use caffeine, drink alcohol or take decongestants for 30 minutes before should 
be avoided.

Using the bathroom before taking the BP is advised.

Body posture Seated with their back and arm supported.

The legs should not be crossed.

The feet should be kept flat on the floor.

Arm posture The arm should rest at the heart level and be kept stretched out and relaxed.

Attitude Talking, reading or watching tv during the measurement should be avoided.

Drinking coffee or smoking for at least 30 min before the measurement should be avoided. 

Table 1  - Adapted from Mengden et al.(2008); Ntineri et al., (2018) and Million Hearts(n.d.).
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Passive interventions, for instance, the use of posters, 

booklets and handouts reinforcing proper measurement 

procedures, are pointed as cheap and non-time consuming 

ways to educate patients and its use is encouraged as an 

educational tool (American Medical Group Foundation, 

2013; Million Hearts, n.d.). However, studies performed 

(Lindahl et al., 2017; Milot et al., 2015) showed that the 

single use of passive interventions  is  not effective in 

terms of promoting adherence to HBPM guidelines. 

This suggests that active training and automation could 

increase the reliability of the collected data and should be 

promoted.

Some studies support the adoption of active training when 

promoting Home Blood pressure measurements. When 

comparing Self-measured BP monitoring with support - 

such as BP education or pharmacist interventions-  against 

Self-measured BP monitoring without additional support  

it has been shown that programs with support can  help 

patients to achieve and sustain lower values of blood 

pressure  even after 12 months after the intervention (Uhlig, 

Patel, Ip, Kitsios, & Balk, 2013). In addition, interventions 

that provided instructions about the adequate ambience 

noise level, the importance of not talking and the keeping 

an adequate leg positioning during the measurement, in 

contrast with intervention that have only provided a small 

guidance before the measurement - regarding how long 

participants should remain seated and what interval in 

between measurements should be observed- could contrast 

the effects of the adherence to such recommendations. 

The interactive reinforcements during the measurement  

facilitated the adherence to the recommended procedures 

(Lindahl et al., 2017). 

The use of mobile phones to provide automated 

communication and prompts to the patients has also been 

shown to be effective and a feasible solution to encourage 

patients to self-manage hypertension (Kaplan, Cohen, 

& Zimlichman, 2017; Pfaeffli Dale, Dobson, Whittaker, & 

Maddison, 2016; Savard et al., 2018), from self-monitoring 

to improving diet and exercise habits (Cacciolati, Tzourio, 

Dufouil, Alpérovitch, & Hanon, 2012). This reinforces the 

vision that technology can provide ways to eliminate errors 

related to the human factor when measuring BP (Myers, 

2014).

Interventions that do not rely exclusively on technology 

also have shown to be effective in educating patients. A 

study has shown that community-based education, carried 

on in groups of participants with hypertension, can result 

in a better understanding about hypertension and improve 

participants’ skills in clinical anthropometric measurement. 

The education program has tackled: 1) Hypertension 

risks factors and complications; 2) Healthy lifestyles and 

support towards adopting a healthier lifestyle; 3) How to 

help group members to achieve realistic goals; 4) Skills to 

take clinical measures such as weight and BP and 5) Skills 

to conduct group meetings. The community approach of 

this study had an interesting outcome besides increasing 

participants’ knowledge, it has found  that its participants 

have also used the acquired knowledge to educate their 

families, neighbors and friends (Abdel-All et al., 2018). 

In addition, populations that are not regarded as technology-

savvy can also benefit from self-measuring programs that 

not rely exclusively on the use of technology. A study 

carried out with elderly participants (≥73 years) has shown 

that individual supervised demonstrations associated with 

passive interventions, in this case a booklet with simplified 

instructions and a log book to record the measurements, 

can be successful in terms of successfully performing 

the requested number of self-measurements. However, 

this was not observed among participants with a low 

educational level (Cacciolati et al., 2012). These results 

depict how training programs that do not rely exclusively 

on patients self-learning skills can provide encouraging 

outcomes, and corroborate the findings of other studies 

that used mobile health to improve health behavior, self-

efficacy and treatment of the elderly in the case of several 

chronic diseases (Changizi & Kaveh, 2017).

Another case adds up to such findings. In this study, 

participants have been divided among groups with 

individual training, group training, provided by a nurse, and 

self-learning for education regarding HBPM. Those who 

have attended the programs that included (individual or 

group) training retained the principles of self-measurement 

better than the self- learning group (Leblanc, Cloutier, & 

Veiga, 2011). 

Such studies stress 

the importance of 

taking into account the 

context of the patients 

when implementing 

HMBP measurements 

and the importance 

of having a healthcare 

provider actively taking part in the self-measurement 

instructions (Hanlin et al., 2018). Multi-level and team 

based interventions have been found to  effectively reduce 

BP (Mills et al., 2018). Therefore, education should also 

prepare clinicians, medical assistants, pharmacists and 

nurses to collaborate among each other and with the 

patients when implementing HBPM. Such collaboration 

can encourage patients in understanding BP readings 

and follow the measurement protocol. This will be further 

discussed in the following session. 

Its important to 
take into account 
the patients’ 
context when 
implementing HMBP 
measurements.
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state-of-art of self-measuring blood pressure at home 

provides insights and also further questions regarding 

the future trends of healthcare. While there is a clear 

perception of the benefits that enabling patients to carry 

such data based observations, it is clear that high quality 

devices are not the only factor that contributes to generate 

reliable and accurate data. Thus, there is the need of further 

understanding those who are interacting with the devices, 

how the data that they provide.

Proposed clinical core competency in Patient Care and Procedural Skills

1. Skills to integrate clinical data in selecting patients for ABPM and HBPM, including the evidence-base including guidelines that 

make recommendations regarding ABPM and HBPM

2. Skills to perform ABPM and HBPM

3. Skills to prepare patients for ABPM

4. Skills to instruct patients in how to measure their blood pressure using HBPM devices

5. Skills to instruct patients in how to properly interpret their HBPM readings

6. Skills to determine whether an ABPM recording and HBPM readings are valid

7. Skills to interpret readings obtained from ABPM and HBPM

8. Skills to calculate blood pressure phenotypic measures from ABPM and HBPM

9. Skills to instruct patients where to purchase validated HBPM devices

10. Skills to communicate with patient to bring in home blood pressure readings to visits 

11. Skills to communicate with patient when to call the physician’s office about elevated HBPM readings

Table 2  -  Adapted from Shimbo et al. (2015)

when using new 
technologies that 
aim to  empower 
the patient, it is also 
necessary to get 
healthcareproviders 
on board. 
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1.2.  E-health

In 2018, the World Health Assembly has published a 

resolution on eHealth urging its member states to spread 

the use of digital healthcare as a way to promote universal 

Health coverage (World Health Organization, 2018). This 

makes evident how the use of eHealth products and 

systems involving digital data, has been portrayed as 

a solution for dealing with the rising costs of healthcare 

systems around the world and for promoting a universal 

healthcare. E-health solutions can bring several benefits 

to the healthcare domain; however, its implementation still 

faces several barriers.  

Before understanding the promises and challenges 

around eHealth, the definition of this concept needs to be 

established. The World Health Organization (WHO) defines 

e-health as the use of information and communication 

technologies (ICTs) for health purposes (WHO, n.d.). 

In other words, e-Health are technologies involved in 

gathering integrating, communicating an interpreting data 

(Georgiou & Prgomet, 2019). In addition, it is necessary to 

define what mHealth, one of the elements of eHealth, is. 

The  WHO define it as an abbreviation for “mobile health”, 

the use of mobile devices such as wireless devices,  (e.g. 

mobile phones, personal digital assistants and patent 

monitoring devices) and their technology (e.g. 4G systems, 

GPS, and Bluetooth) as a support for medical and public 

health practices (World Health Organization, 2011). This 

work adopts these definitions; however, it is important to 

mention how the concept of e-health has been discussed 

since its early days by authors that took other perspectives 

rather than the use of technology. 

In the early 2000’s Eysenbach (2001) has brought up 

the idea that e-health was more than just using the 

internet for healthcare purposes. According to the author, 

e-health encompasses a whole different way of dealing 

with healthcare, it involves a new mind-set that asks for 

commitment in a networked system to improve healthcare 

locally, regionally and worldwide, by taking ICTs as tools. 

Furthermore, the author points out that several other “e’s,” 

can be attributed to the concept as it follows: Efficiency, 

Enhancing quality of care, Evidence based, Empowerment 

of consumers and patients, Encouragement of a partnership  

between the patient and the health professional, Education 

of physicians through online sources, Enabling a standard of 

information exchange and communication between health 

care providers, Extending the scope of health care beyond 

its conventional boundaries, Ethics and equity (Eysenbach, 

2001). His vision on eHealth reveals the benefits that the 

use of ICT brings to healthcare as it foresees challenges 

that it brings to healthcare when touching upon aspects 

intrinsically related to the use of health-related data, such 

as information exchange, ethics and equity.

Other authors added to the discussion how eHealth 

solutions may impact the healthcare domain. Besides 

empowering patients, Fried et al. (2000) pointed how the 

use of ICT enables a personalized health promotion and 

facilitates the access of medical records by physicians.  

Mittman and Cain (2000) highlighted how such solutions 

could impact patients’ relations with healthcare. It was 

expected that, by 2005, patients and consumers would be 

used to seek information regarding health on the web, buy 

prescription drugs online, and organize support groups 

for caregivers and patients and that communicate with 

healthcare providers by email. In other words, there were 

expectations that patients could become more proactive 

regarding their own health. 

However, back in 2000, the barriers and challenges that 

could prevent a fast development of an internet based 

healthcare system had also been noticed. Fried et al. (2000) 

pointed the dilemma of regulating eHealth, due to security 

concerns to and, yet, do not put barriers to its development. 

In addition, there were already concerns regarding the lack 

of web orientation of several information systems on 

healthcare organizations, the conservative characteristic 

of the medical community towards new technologies and 

The previous section has touched upon monitoring and 

collecting healthcare data out of the doctor's office. This 

section further explores solutions to provide healthcare in 

different locations by using communication technologies, the 

efforts to digitalize healthcare, its promises, and its impacts. 
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Masterson Creber et al., 2016). In parallel, several devices, 

like the Fitbit, Apple watch, Samsung Fit2 Pro, have been 

launched into the market, adding confusion regarding 

which devices can generate accurate and reliable data. 

Conversely, this wide spread availability of ICTs solutions, 

like health related apps and devices, available in the market 

may reveal a growing and popular interest in healthcare 

data and lifestyle data. Therefore, it is necessary to explore 

beyond eHealth solutions and applications and further 

explore the uses of data in healthcare, 

what are the promises around it and 

in which manners it may impacts 

on users’ relationship with their own 

healthcare and lifestyle.

As global expenses with healthcare are expected to rise in 

the coming years (Deloitte, 2019), the interest in gathering 

and using data for healthcare is gaining momentum as 

a possible solution  to lower the costs of health-related 

services.  For example, it is estimated that 300 billion 

to 450 billion dollars can be saved in the healthcare 

industry by using and implementing  Big Data Analytics 

(Groves, Kayyali, Knott, & Kuiken, 2013). This exemplifies 

how data can impact healthcare at a populational and 

organizational level, however, that is not the only impact 

to be acknowledged. Like any raw material, data needs 

to be processed to be converted into useful information 

1.3.   Data & its 
many uses 

(Fernandez-Luque et al., 2019). In this sense, data  can have 

an effect on a personal scale and unlock new practices of 

working in the design field. This section explores health 

and personal data as a material by discussing its many 

uses besides the plain use for interpreting vital signs.

First, it is necessary to understand what data in the 

healthcare domain is. Data can be a metric or a value such 

as heart rate. The number of heart beats per minute can be 

matched with contextual information such as age to acquire 

meaning and, becoming, then, useful information for a 

physician (Cooper, 2017). However, since data comes from 

This section explores the concept of data in healthcare, its uses and in 

which manners designers can use data as a material.

It is necessary to 
explore the uses 
of data beyond 
ICTs solutions and 
understand in which 
manners it may 
impact on users' life.
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The healthcare domain has been familiar with the act of 

self-generating data for a long time. For instance, people 

have been used to track their weight by keeping a scale 

at home. However, in the last decade, self-tracking has 

been taking new proportions due to the new technologies 

available such as wireless sensors (Alemdar & Ersoy, 

2010) apps, medical portable devices, and wearables. Self-

tracked data is highly personal and sensitive; therefore, it is 

necessary to observe some aspects regarding self-tracking 

practices. Firstly, how this kind of data has been accepted 

as a valuable material in healthcare. Secondly, how self-

tracking practices occur and finally, how self-generated 

data may affect the individuals who have generated it. In 

this manner, this section discusses self-generated data 

regarding its uses on healthcare and in everyday life. 

1.4.  Self-trackingTo sum up, health and personal data can be a material that 

fosters several innovations in different domains. From a 

strategic design perspective, data opens possibilities to 

align stakeholders around common goals by taking into 

account the different meanings and uses that data may 

present to them in their professional and personal fields. 

To achieve such a systematic use of data, it is necessary 

to acknowledge that data is not just an 

unambiguous material: it is processed 

and presented to humans who may 

attribute different meanings to it. This 

work studies in which manners data 

may be used regarding healthcare and 

lifestyle purposes, therefore the next 

sections further explore self-tracking 

and self-experimenting as manners 

of transforming data into meaningful 

information.

In the healthcare domain, self-tracked data is referred 

to as patient-generated data (see "1.3.  Data & its many 

uses" on page 31). There are several discussions 

around how patient-generated data, - regarding the 

data that is self-tracked and reported by patients- might 

bring several benefits to the healthcare system.  For 

instance, social media platforms such as Patients like 

me, on which patients openly report and discuss their 

symptoms, offers a rich source of data for research and 

better comprehension of patients’ experiences (Kallinikos 

& Tempini, 2014; McDonald, Malcolm, Ramagopalan, & 

Syrad, 2019). Furthermore, self-tracking data can improve 

communication with healthcare providers and, encourage 

the individual’s sense of responsibility (Burns et al., 2019). 

Patients value having access to their own generated data, 

Data opens possibilities 
to align stakeholders 
around common goals. 
However, it is necessary 
to acknowledge that 
data is not just an 
unambiguous material. 
At end, it is always 
interpreted by humans 
who attribute different 
meanings to it.

After discussing different types of healthcare data and in which 

manners designers can deal with it as a material, this section discusses 

different manners to collect it: the self-tracking practices. This section 

explores the ethical implications of different practices, and in which 

manners users are affected. Moreover, it discusses in which manners 

wearables may support such practices. 
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decision. If the adoption of wearables is encouraged 

for any reason,  the user’s autonomy to make a decision 

and his will have to be put at the first place (Heikkilä et 

al., 2018). Furthermore, self-tracking is a highly personal 

activity that involves highly sensitive data. In the digital 

context, users are becoming used to share their data with 

commercial companies to get a benefit in return, however, 

it is necessary to state clearly and in a transparent manner 

(Banerjee, Hemphill, & Longstreet, 2018; Lehto & Lehto, 

n.d.; Paluch & Tuzovic, 2019) how the data is being used, 

respect the diversity of users’ profiles and their intrinsic 

motivations. Being confronted with personal data has 

individual outcomes which lead towards the questions: 

Can a certain user who is not a Quantified Self member 

feel anxious regarding self-tracking data and achieving 

goals? Would this person find positive personal outcomes 

by seeing his own data? How is data used and perceived by 

users who are having their first experience with wearables?  

How do users transform personal data into personal 

insights? In which situations should a doctor be involved? 

Finally, even self-tracking practices that are a result of a 

fully autonomous decision can be submitted to unethical 

uses of data unseen by the user. Systems that involve 

several uses of data that go beyond enabling personal 

reflections should involve alliances with commercial and 

public operatives to assure a great level of transparency 

and trust among the involved ones (Hardey, 2019). Thus, 

self-tracking practices should, above all,  benefit the users 

who generate the data and ensure and present a high level 

of transparency.

Self-tracking 
practices should 
always be a fully 
autonomous 
decision based on 
a trustworthy and 
transparent use of 
data.

WEARABLES

Self-tracking practices are frequently assisted by electronic 

devices with sensors that capture health-related data, the 

wearables. It is suggested that using trackers might have 

a positive effect on users’ self-reported health and well-

being (Stiglbauer, Weber, & Batinic, 2019). Although the 

interest in such devices keeps growing, wearables still face 

a high rate of abandonment of use. According to a survey 

by the research consultancy Garner (Gartner, 2016) the 

abandonment of smartwatches can get up to 29 percent 

and up to 30 percent when it comes to fitness trackers. As 

it has been briefly discussed in the previous section (see 

page 40), several personal reasons explain the willingness 

to wear such trackers, in the same fashion, several reasons 

explain the lack of engagement with such devices. Users 

who already have higher levels of health awareness or 

activity are more inclined to use wearables,  (Lee & Lee, 

2018; Rupp, Michaelis, McConnell, & Smither, 2018; Shin 

& Biocca, 2017), therefore,  it is relevant to understand 

how to reach those who do not have high levels of health 

awareness and can highly benefit from the use of these 

devices. Thus, this section further discussed what can 

motivate users to adopt wearables, which roles users 

attribute to wearables and what can influence a sustainable 

relationship with such devices. 

Roles of wearables

In the previous session, self-tracking practices have been 

discussed. In a similar approach to the one adopted by 

Lupton, Lyall and Roberts (2018) have studied subjective 

experiences of using self-tracking digital technologies 

such as apps and wearables. The authors have described 

three different roles of digital technologies in self-tracking 

practices: tool, toy tutor.

THE TOOL

The first role, tool, refers to using devices to track data in 

terms of achieving or observing lifestyle ideas, in other 

words, the device is a means to an end. For instance, devices 

(e.g. wearables and smartphones) can be used as tools for 

observing stepping patterns and track activity patterns. 

While the wearable collects the data, a smartphone or 

a personal computer can provide visualizations and an 

overview of patterns regarding the collected data. In this 

sense, the authors discuss the importance of the semantics 

of visualizations as a tool that enables data interpretation.  

Visuals can help to evoke memories regarding specific 

moments of the self-tracking experience (e.g.: pictures 

of meals) and therefore allow users to connect graphs 

with their narratives about the experience. This role can 

be identified in Wolf’s (2010) article be when he argues 
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The "information aspect" resonates with the toy role of the 

device and the possibility of visually exploring data patterns 

in different and personalized 

manners. If users are not provided 

with different possibilities of 

exploring their data patterns and 

make different connections, they 

might lose interest once they have 

a good understanding of its repetitions. In this manner, the 

initial curiosity regarding self-tracking may fade and the 

device becomes uninteresting (Epstein, Ping, Fogarty, & 

Munson, 2015). The technological aspect can also overlap 

with the toy role since users might lose interest in receiving 

the same badges or maintaining the device (which has an 

impact on the usability perception). Finally, the "situation 

aspect" is related to the context of use. Participants who 

do not feel like the device can offer them a motivation that 

fits into their context (e.g. someone who is not as active 

because he does not have enough time) might lose interest 

on the tracker (Shin et al., 2019). This is related to a lack of 

perceived usefulness.  

 AESTHETICS

The appearance and its connection to the user's identity 

can exert influence on the engagement levels. For instance, 

Lazar et al (2015) reported that some participants felt 

like activity trackers were designed for "health freaks". 

Therefore, the aesthetics of the device should consider 

which kind of image the users aim 

to project (Adapa, Nah, Hall, Siau, 

& Smith, 2018). Furthermore, the 

context of use is also important 

in terms of how the device should 

look like. In this manner, Pateman 

et al. (2018) argue that wearables should take into account 

the do-it-yourself cultures and allow end-users to customize 

or have a bigger influence on the device’s design.

SOCIAL ASPECTS & RECOGNITION

The social aspects of wearables, in terms of playful 

competitions, have been touched upon when discussing the 

toy role of devices. However, competitions are not the only 

motivation for increasing 

the levels of engagement 

with wearables. Having 

other people around 

wearing trackers might 

be encouraging in terms 

of making its use more 

acceptable  (Shin et al. 

2019) while having a lot 

people discontinuing a 

certain tracking activity may be a reason for stop tracking for 

social-motivated users (Epstein et al., 2015). Furthermore, 

other aspects that may help users to keep engaged with 

the trackers in the long term are gamification features and 

recognition, for example, in the form of badges or feedback 

as previously discussed on the toy and tutor role.

PERSONALIZED GOAL SETTINGS 

Defining personalized and life-style matching goals, in 

contrast with static predefined goals, is an effective way 

to keep users interested in the devices (Shin et al., 2019). 

In addition, personalized goals might help individuals to 

align the use of the device with their core values and their 

conceptions of themselves (lazar et al, 2018), therefore, 

increasing the perceived usefulness and the engagement 

levels (Rupp et al., 2018). 

In conclusion, in order to promote the use of wearables for 

a period of time long enough to promote health benefits 

to users, systems should take into account how different 

users have different motivations and different profiles. 

Therefore, a system should be flexible and adaptable to 

such users in order to help them to have meaningful data-

based insights. The following session discusses how self-

experimentation and self-reflection loops may play a part 

to enable such insights.

When the 
novelty period 
is over, users 
may lose the 
interest due to 
informational, 
technological 
or situational 
reasons.

How to design  an 
ongoing experience 

of novelty?
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This section has discussed how establishing a network of partnerships is necessary  to enable services and 

systems that can match users’ needs. Different parties have different roles in a value stream, their engament 

is necessary to break data silos and enable innovations on healthcare. In order to break such silos and 

engage users it is necessary to design  interactions and exchanges based on trust.

DATA BELONGS TO THE PEOPLE

The involvement of patient associations in partnerships 

depicts the trend of creating ecosystems of patient-

centered care that integrate community healthcare 

providers and caregivers (Singhal & Carlton, 2019) enabled 

by data-sharing platforms. It is expected that consumers 

will become more empowered through the years (EY, 2019). 

This means that users will be not accept pushed solutions, 

instead, they will have a saying of future solutions for using 

personal data (Deloitte, 2019c). By taking into account 

that sharing data involves a set of values, as it has been 

previously discussed, platforms that store and allow users 

to manage their own data and meet such values are on the 

rise.

Platforms can be descr bed as regulated environments 

that provide conditions for developers, users and other 

actors to interact, besides fostering the development of 

innovations. A platform might be integrated with different 

sets of platforms or systems assuring an environment 

of data interoperability (Riso et al., 2017a). Within this 

concept, users are paving their way to ensure data control 

and governance  in aggregating personal data  by engaging 

in data cooperatives (Blasimme, Vayena, & Hafen, 2018). 

Data cooperatives aim to provide their members with 

democratic decision power of the stored data. For example, 

members might vote for who should be part of a committee 

that oversees the data, have a voice on deciding how the 

revenue should be managed, which partners should be 

considered and so on (Blasimme et al., 2018) . Currently 

there are interesting examples of such cooperatives 

operating. The Midata, the healthbank the Taltioni are some 

of them.

Such platforms, provide data governance in several 

aspects. For instance, Taltioni allows users to select some 

applications and customize them to their individual needs. 

It is maintain by several partner ICT companies who enable 

more companies to use Taltioni as a sharing platform and 

use user’s records to develop new services (Sitra, n.d.). The 

Healthbank enables users to profit from their data. Basically 

participants pay a fee to store their data and, in return, can 

sell their data to researchers and divide the profits among 

all users (Healthbank, n.d.). While the MIDATA focuses on 

protecting users’ data and enable easy sharing of specific 

data with specific groups, besides offering the possibility 

of deciding how an eventual surplus can be invested in 

research or improvements of the platform (MIDATA, n.d.).

Most of this platforms are financially funded by research 

grants, personal contr butions and loans in order to ensure 

their autonomy. Thus, cooperatives open new possibilities 

to include groups that, by other means would be 

marginalized from data-related activities such as research 

(Blasimme et al., 2018). Therefore, cooperative platform 

models achieve a higher level of perceived trust (Riso et 

al., 2017b). 
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In the previous session, a better connectivity has been 

mentioned as an ongoing trend. This has an impact on 

the use of several technologies. For example, it affects 

directly the use of Internet of thing (IoT) technologies that 

may simplify remote monitoring and real-time monitoring 

(Mordor Intelligence, 2019). Such application may collect 

valuable and high quality data, which may improve Machine 

learning and AI systems.  In this manner, emerging 

technologies such as AI, IoT systems, Machine learning, 

Blockchain and Robotic process automation (RPA) will 

enable several transformations in the healthcare industry 

(Deloitte, 2019c; Singhal & Carlton, 2019); 2019 Global life 

sciences sector outlook). Some expectations regarding the 

coming years are:

AI

In a larger scale, one of the key technologies that can 

unlock the value of data in healthcare is AI. It can analyse a 

vast quantity of data and transform it into applications that 

can offer assistance to healthcare providers and patients 

(IBM, n.d.). The healthcare sector has been showing great 

interest in AI applications. Currently, the healthcare industry 

is already leading the use of AI when compared with 

other industry sectors, which highlights the possibilities 

of this technology for the industry (Accenture, 2018c). 

Furthermore, there are several expectations regarding the 

value that AI can unlock in healthcare services.

At the present, there are several successful applications 

of AI in healthcare domain. Pathologies reports’  free 

text data is being transformed into structure data for AI 

applications and medical records are being used to predict 

patients who might be readmitted in the hospital and 

lower the workload of professionals such as nurses (Prior 

& McKeown, 2019).  AI has been also showing promising 

results in imaging processing. For example, Google has  

developed a computer-aided system to screen diabetic 

retinopathy, which may help to prevent several cases of 

blindness in diabetic patients (Sayres & Krause, 2018). 

Furthermore, AI is being used to improve easy access to 

health literacy, IBM and Johnson & Johnson are using AI 

2.4.  Technology 
trends

Within this set of expectations, some technologies are 

further examined due to their relevance in terms of enabling 

value for personal-generated data systems. Those are AI, 

IoT and Blockchain.

1. Patients data sets - such as financial, healthcare 
data and lifestyle data-  will achieve a higher level 
of integration;

2. Technology-assisted personalization of insights 
generation for patients and caregivers will increase

3. There will be a higher level of interaction within 
the healthcare continuum;

4. Devices will enable and foster patient/user 
engagement.

5. Individualized care will have real-time 
assistance.

to quickly examine scientific papers and map connections 

for drug development. Thus, the 

healthcare domain recognizes the 

value of AI as an assistant technology 

and is eager to keep developing new AI-

based solutions.

The development of AI in healthcare 

is important for several reasons. The 

amount of healthcare data is expected 

to double every 73 days by 2020. 

Therefore, AI might be a crucial tool to  help clinicians 

to explore data quickly and find contextual information 

regarding patients, design personalized treatments, reduce 

the costs of treatments and allow healthcare providers to 

dedicate more time to patients by providing easy tools to 

quickly explore data (IBM, n.d.).

According to Accenture, the use of AI in healthcare is 

expected to be 10 times bigger by 2021 in comparison with 

the 2017 scenario (Accenture, 2017a). At the same time, a 

integration of AI and sensor based-devices is forecasted 

to take place in 2021 (Microsoft, 2018).   By 2026, AI is 

expected to have a value impact, in terms of generating 

benefits, of 150 Billion dollars   through applications such 

AI is being 
used to 
improve 
easy 
access 
to health 
literacy
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go beyond providing clinically accurate data, build stronger 

trust-based ties with its users and provide integration with 

other data-based applications (Delloite, 2017). 

The use of IoT technologies is supporting a movement 

towards a personalized approach to healthcare (Deloitte, 

2019a) and precision medicine together with advancements 

in genomics medicine (World Economic Forum, 2019). 

Furthermore, the applications of ioT are expected to 

increase, in the coming years (from three to five years) 

it smart-pills and smart clothes might reach a position 

similar to the one already conquered by wearables and, 

in the long-term, IoT technologies might be extended for 

applications such as smart tattoos (PwC, 2018).  Moreover, 

it is expected that IoT devices will enable patients to 

get more independence  from doctors, get healthcare 

assistance from distance and increase user’s level of self-

assessment. This will place hospitals in new roles that can 

help patients to avoid hospitalization, by integrating data 

and placing such institutions in ecosystems that enable 

preventive practices (MckChen, Stepniak, & Wang, n.d.). 

To unlock the promises surrounding IoT, it is highly 

important to ensure integration of the data gathered 

through IoT technology across the health continuum. 

Therefore, the conditions to integrate data and the 

values that motivate  data sharing need to be observed. 

According to Cresswell et al. (2018)there are five priorities 

to be met in order to fully enable the potential of patient 

generated data through devices like wearables. First, there 

a regulatory environment is needed to break the existent 

data silos. Second, it is necessary to develop a framework 

that treats sensitive data as such and promotes ethical 

data sharing while observing data protection. Third, there 

needs to be definitions regarding which kind of data is 

relevant for specific health-outcomes in order to guarantee 

that relevant information generated by patients is used 

by clinicians. Fourth, healthcare providers should be 

encouraged to use patients data in their practice, as well 

as patients should be motivated to generate data that can 

be useful for healthcare purposes. This is only possible if 

tools that enable an easy use of data are developed, with 

flexible and contextual information. Finally, there needs to 

be collaboration across different stakeholders.  

Furthermore, when considering collaboration and data 

sharing with  different stakeholders, it is necessary to 

acknowledge that data sharing is not a value-neutral 

practice (Riso et al., 2017b). 

It observes several ethical, 

political and social goals. 

In this matter, there are 

core values to be observed 

in emerging platforms that 

enable sharing personal-

generated data: scientific 

value, user protection, an increased user agency (in terms 

of promoting empowerment and autonomy), Benefits (i.e. 

providing the outcome and benefits from a research to a 

certain population) trustworthiness and sustainability (i.e. 

guaranteeing fairness for the users).

A regulatory environment

Promoting ethical 
data sharing

Collaboration 
accross 

stakeholders

Defining which data is 
relevant for what

Encourage healthcare 
professionals to use patient 
generated data

Figure 10      The five priorities for integrating data generated 
by IoT devices. Adapted from Cresswell et al (2018).

Integrating 
data from 
IoT devices

BLOCKCHAIN

Blockchain is a decentralized data technology that 

was primarily used in criptorrency to record and store 

transactions. It has become an appealing  technology 

in the healthcare domain due to its capacity of creating 

digital identities, its tracing physical objects and, most of 

all, enabling secure and transparent data exchange while 

keeping the data control on the hands of its owner (World 

Data sharing 
is not a value 
neutral 
practice
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User 

Research
The previous sessions have raised several questions and topics to be fur-

ther explored. In this manner, this session describes an exploratory study 

that has involved experts of four different cohorts. The main goal was to 

elicit latent needs and values in order to enable the ideation and concep-

tualization of the Design Vision. 

3.1.  The Process

The previous sessions have raised several questions 

and topics to be further explored. In this manner, 

this session describes an exploratory study that 

has involved four different cohorts. The main goal 

was to elicit latent needs and values to enable the 

ideation and conceptualization of the Design Vision.  

 

An exploratory study was performed involving four 

groups: (1) Healthcare Experts, (2) Professionals 

involved in developing services for healthcare (3) 

Quantified Self members, (4) Designer master students. 

The data collection and interviews with the first two 

groups intended to address the attitudes regarding self-

tracking technologies and its use in healthcare, including 

expectations and, further obtain insights on the use of 

self-tracking devices and its perceived relation to lifestyle 

and health by users. The data collected from the third 

and fourth group aimed to identify insights regarding 

the process of self-tracking, perceived barriers of self-

tracking, the use of the devices, the process of data 

collection and possible uses of data (see Figure 11).  

 

The interviews and workshops with users  ( the designers 

who participated in the trial) and healthcare professionals, 

were structure to first, identify perceived problems and 

benefits, and, second, provide the participants with the 

opportunity of expressing their ideas on how to stress 

the benefits and solve the perceived problems or barriers. 

 

The studies were planned according to each one of the 

cohorts, given their idiosyncrasies such as available time, 

location, professional background and involvement with 

healthcare. The following sections describe which methods 

were designed and used in each one of the groups.
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INTERVIEWS

A mixed method approach was used during the interviews. 

An semi-structured interview guide was designed (Patton, 

2002) and three templates with images were presented to 

the interviewee in order to foster conversation and used 

as probes (Figure 13). The images have been designed  

to inspire in depth conversation regarding wishes and 

aspirations of the participants and to be customized in case 

the participant felt like expressing his ideas on the paper, 

taking  the use of probes from Context mapping methods 

as an inspiration (Sanders & Stappers, 2012; Sleesw jk 

Visser, Jan Stappers, Van Der Lugt, & B-n Sanders, 2005). In 

addition, cubes with an icon representing a key stakeholder 

to be approached were shown to keep the interview 

touching upon these elements. 

The interviewees were contacted by email and asked, 

informed about the duration of the interview and its goal.  

They were asked to choose a place where the interview 

could be carried out; in all the cases the workplace was 

chosen. At the beginning of the interview, the participant 

was informed about the goal of the interview and how 

the data would be used, in addition, a consent form was 

provided and permission to record the audio was requested. 

The interviews were held in an individual manner. Despite 

the fact that it has been very time consuming, individual 

interviews allowed the experts to express their opinions in 

depth. Each interview had approximately one hour length 

and revolved around the questions from the interview guide 

(Table 4) and templates with images.  The participants 

were invited to draw in the templates, or just talk about 

them, pointing at different issues represented in the paper 

sheets. 

The questions aimed to tackle the interviewees experience, 

opinion, feelings and knowledge and time framed to 

approach past, present and future thoughts on the topics 

(Patton, 2002; Sanders & Stappers, 2012; Sleeswijk Visser 

et al., 2005). 

Table 4  - Semi-structured interview guide for healthcare professionals

Topic Questions Possible follow up questions

Introduction Do you have any questions 
about how the data of this 
interview will be used?

Do you identify any risk that was not mentioned in the infor-
mation sheet? 

Do you have any questions 
about the goal of this interview?

Do you want to receive the final outcomes of this thesis?

Could you describe your profes-
sional experience in healthcare?

Do you have any personal experience with self-tracking 
devices?

Shared Responsibility How do you perceived the sha-
red responsibility currently?

Why do you think this happens?

+/-  15min How the different health conditions influence this shared 
responsibility?

Figure 13 The materials used during the interviews.
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Do you think this scenario is 
changing? How do you perceive 
that?

How do you feel this impact a healthcare provider’s role?

How this impacts your role as a healthcare provider?

Why do you think this (the 
responsibility) is changing or 
remaining the same?

Do you think the new technologies are pushing this scenario?

Do think there is a change in 
the patient attitude towards his 
health?

In which ways do you see that happening?

We see frequently people 
looking for information on the 
internet. Recently several peo-
ple have been distrusting basic 
health recommendations like 
taking vaccines. Have you come 
across anything like this?

Which medium do you think influences patients the most?

What do you do when facing such situation?

Wearables in healthcare This is a wearable that is 
FDA cleared. What kind of 
advantages do you think this 
bring to your daily routine as a 
healthcare professional?

Do you think having more intraday data regarding blood 
pressure is an advantage?

+/-  15min How do you see yourself using such device for diagnosis/
treatment purposes?

Which benefits do you think it 
brings to patients?

Why do you think that?

Do you have any example?

What do you expect to happen when providing a patient which 
such device?

Which downsides do you 
identify?

Do you have any concerns about how the patients will use it?

Which downsides do you think 
it brings regarding your role in 
healthcare?

Why?

Do you foresee any negative changes that could happen on 
your field?

Which downsides do you think it 
brings regarding your patients?

Why?

Have you seen it happening?

Could you provide an example?

Information flow, availability 
and visibility

When you see devices like this, 
how would like to see the data 
that they can provide you with?

What kind of information would you like to have besides the 
measurements?

+/-  15min How would like to see this information?

When would like to get this information?

IWhen thinking about the future, 
in which way do you picture 
this information getting to your 
office?

Would you feel reluctant about asking for this information?

How do you picture this 
information being shared with 
other colleagues involved in a 
patient’s treatment?

Who should request to view the information? 

Who should be able to edit it?
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“ I would like to see more systems that are very human, like this 
one (referring to the system that she uses in her daily practice). 
You can see the patient as a human, instead of numbers or 
data. All pictures of the patients are there and also mine. So 
you have a feeling of ‘that’s him’. It’s not such a cold platform. 
It works, I think because it’s a very warm platform. I want 
a solution that connects me with patients, not 
with data.”

At the same time, there is a concern of a data overload 

for healthcare professionals. In this manner, there were 

reflections regarding how the use of the collected data 

could be done by a professional as Max argues:

“And this could be like, really automatic. You just received the 
data that matters. You don’t need to look at this data. But there 
are some just some algorithms. If you that it’s lower than this, if 
it’s lower than that, then it just sends a message to the patients. 
At the same time I can know ‘Okay, something changed. What 
happened? Do we need to do? Can we help?’”

Jan also points the advantage of having evidence recorded 

to remind the healthcare professional about the decisions 

taken regarding a patient’s treatment:

“In two years, it would be nice to look back and say, Well, I 
made that decision because of these values.”

One of the desires that have been stated by all professionals 

was an integration of Hospital data bases. In this sense, 

desires regarding the development of an infrastructure 

that supports the use of patient-generated data have been 

identified. One example was voiced by Max:

“The wearable doesn’t fit in the normal care pathways. So we 
need to develop a new infrastructure or a new pathway where 
it fits in the usual care program because you need to share 
data. So patients need to either through an external platform 
or sharing something. It needs to connect to something that 
the healthcare provider receives the data that it’s stored safely.”

There was also a common intereste in all participants on 

the value of the data generated by wearables for research. 

For example, Ruben stated:

“I imagine how valuable it would be a group of 10,000 patients 
wearing it. Then we have a 24 hour overview… probably we need 
computers with algorithm to trust as well. Then  you would be 
able to see this kind of patterns in heart rate, blood pressures, 
and  prognostic for cardiac problems”. 

Shared- Responsibility

This cluster comprises insights regarding the perception 

of shared-responsibility between patients and healthcare 

providers.

It was common among the interviewees that the more 

experienced the patient is with his own health condition, 

the more capable he is to take more responsibility in 

managing his own health. For example Jan states:

“Because of the experience of the patient, they will get more 
responsibility.” 

But he also adds that the device can assist the patients in 

earning such responsibility 

“So the discipline is important in terms of responsibility, but it 
can also be held by tools, which helps remind you.”

Paul also comments on the relationship between 

responsibility and patient empowerment. 

“You’re can give the patients more 
responsibility. So it’s empowerment I would 
say. I would call that (the responsibility moving 
towards the patient) empowerment because it 
makes more sense to me.

All the interviewees have stated that the health condition 

of the patient plays a part in how much responsibility the 

doctor has when helping the patient in managing his own 

health condition. Sophie exemplifies these considerations:

“I think we are more responsible because we have, some 
patients are vulnerable. So that’s why we need to focus on 

that issue, because some of them are not well educated or 
not well, in writing or reading, so the responsibility is a little 
bit more in ours ide but they have to agree, and they have to 
think about what they want to give away and what they do. (...)
some people are vulnerable and old. So we have to take that 
into consideration.” 

When involving a wearable in the scenario, there was the 

vision that the healthcare providers can set the conditions 

for a patient to use a certain wearable and collect his own 

data. However, at the end, the health professional take the 

responsibility for an accurate measurement performance. 

As Max states:

“The healthcare providers should be the one elaborating 
this (the plan involving the wearable and the data collection) 
and telling them, the patient, that it is very important to have 
accurate data to have an accurate measurement. But in the 
end, it’s the responsibility of the patients to to perform the good 
measurements, of course”.

In this sense, it is already possible to grasp the role of the 

healthcare provider as an instructor and advisor. This leads 

to the next cluster, the definition of Roles.
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Roles: How dealing with patient generated data 

impacts on the professional parts and tasks.

P ul has identified a change in the role of patients and 

doctor given the way patients are having easier access to 

information about their health condition.

“ The patient really wants more stuff from us. 
They are becoming more talkative, they have an opinion.” 
(...) “So they have opinions about certain things we think 
are important. But then they have a very good opinion about 
because they can Google it because they can look it up.” (...) 
“But I think that patients still trust us.” 

He elaborates more in his role as someone who needs to 

understand the context of the patient when designing a 

treatment. 

“for instance, you have a patient who has smoked 60 years, 
and he’s 70 now and suddenly has a heart attack...  And 
then, as a doctor, I would say, ‘hey, look, you have had a heart 
attack. You’ve come through it, you’re okay. But I want to make 
sure that you don’t have a heart attack again. So please stop 
smoking.’ ... for the patient is maybe very important to smoke 
because he goes to play some card games, he’s with his friends 
or all the friends who are still alive. He drinks some beer and 
smoke cigarettes. And that’s a daily, daily ritual for him.” (...) “ 
So, as a doctor, when you’re treating patients, it’s not only about 
doing the right thing for the right patient. But is also accepting 
sometimes the things the patient wants, so you want to do the 

right thing for patients, but they have a strong opinion. Maybe 
that’s wrong regarding your ideas... But, it’s just right for them. 
So it’s also about understanding that.“

Sophie explains her perception of the role of healthcare 

professionals in her work with a  mHealth system.  She and 

her colleagues provide reassurance to the patient and, also, 

transparency in how they work when monitoring them:

“(...) the patient types in the data, the blood pressure, 
saturation, oxygen saturation, heartbeat, temperature, their 
weight.  And they all we can see that in the platform. And we 
(the healthcare team) monitor it every day. And then when I 
open it, it’s always at a particular time, because we told the 
patients, that’s the time that we are watching and we cannot do 
it  24 seven. You are not being monitored on the weekends or in 
the evenings, then we will not watch. We do it only at that time, 
and, then we will call you if we see something is wrong. But you 
can also call us, we have a number, I always carry a phone so 
they can call me on the spot. “

This corroborates with other visions on the doctor’s role 

like the one pointed out by Paul., for instance:

“There has to be some security for the patient as well. I don’t 
think you should empower a patient to either to everything 
and just say, ‘Hey, good luck with it. ‘ (…)I think there should be 
some certain intervals or whatever to, to check up on be sure.”

When considering a scenario in which the patient is asked 

to self-measure, Max adds the role of being a designer of 

such treatment in order to guarantee that the patient is also 

able to successfully perform the measurements:

“The health care provider has to facilitate that it is possible to 
perform accurate measurements.” 

In this sense, Jan adds his experience with patients that 

can adjust their own medication:

“Some patients can really adjust some few medications. But 
mostly we have to give the instructions in a way that they are 
very simple, just one medicine. A little bit more or a little bit 
less. So I think the self-management, when asked by a doctor, 
has to be kept simple, it can’t be a burden for the patient.”

He also adds his role as an educator for the patient, which 

is also related to previous cluster in terms of managing 

responsibilities:

“I think it’s a matter of education. I mean, I tell the patient, what 
is the purpose of the medicine that I propose. Well, I always say 
‘‘you’re in charge.  I don’t have to take the medication, you are 
the patient, you are in charge of taking it.  So I have to convince 
you that it’s probably a good idea. Yeah. But if you want to stop 
it, fine.’ So prescribing that it’s a matter of a good informed 
discussion with the patient.”

The device’s role has also been touched upon during some 

of the interviews. Three out of the five interviewees have 

pointed that the device has the role show evidence about a 

certain health condition and can be a partner in promoting 

a healthier lifestyle. Paul’s statement exemplifies this point 

of view:

“So think about somebody with diabetes, who’s a smoker and 
blood pressure and has a lot of weight. So you give him a weight 
scale, you give him a blood pressure monitor and a pedometer 
step counter. Like a fit-watch. Then he probably measures 
every day and see ‘okay, I moved to little I am overweight, my 
blood pressures way too high’. (…) That makes it conscious for 
them that something is wrong and they can use it to monitor 
changes. So you give them a ‘coach’, then this says ‘Okay, that’s 
fine. But you have to move more.’  Then it gets the patient to 
move more. So my blood pressure gets better, and my weight 
is actually declining, becoming less of a problem. That’s, not 
something a doctor needs to check every day.”

Patients’ Profiles: Perceived use of the data by patients 

When asked about the use of wearables and sharing 

responsibilities, the interviewees frequently shared 

observation regarding the kinds of patient-wearable 

relationship that they have observed. According to them, 

there are different profiles of patients, and some of 

them can develop non-healthy behaviors regarding self-
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monitoring as Ruben descr bes:

“There are some patients, which are always sort of busy with 
their health. They  are so focused on their measurements, 
and always sort of busy with their health they’re more worried 
about their measurements, then they should be”

Paul has also pointed out how the device can become a 

psychological burden for some patients. According to him, 

some patients experience negative side effects of wearing 

a device, they became fearful of the device. It is interesting 

to notice that Paul, as all of his colleagues, perceive the 

wearable in a similar way of a medication. They feel 

responsible for “prescribing” it and consider the patient 

profile in the same way that they would consider a profile 

when prescribing medicine. For example, Sophie also made 

an observation regarding the patient profile that overlaps 

with her perception of her own responsibility as a nurse:

“I think we are more responsible when dealing with patients 
who are vulnerable. (...)  because some of them (the patients) 
are not well educated or not good at  writing or reading, so 
the responsibility is a little bit more in our side (the healthcare 
professionals) (...) Some people are vulnerable and old. So we 
have to take that into consideration when considering them as 
patients that will use a system like this (a mHealth solution).”

There were also several observations regarding how 

involved patients can be with the wearables and enjoy 

seeing data as evidence of their condition. For instance 

Jan points out:

“Some patients are very intense. So they do measure it three 
times a day, during weeks every day, and others do it just once 
a week and others do it once a month.”

With this information comes the question: how do patients 

perceive this data? Why they enjoy checking it? In which 

manner the level of comprehension of the generated data 

influences the experience?

Frequent measurements can be taken in a healthy way. 

However, some patients can develop a relationship with 

self-tracking based on anxiety. The appearance of the 

devices may reinforce the connection between self-

monitoring and having a health problem. For example, 

Max notices that the most accurate wearables often look 

like medical devices. In this way, they can be associated 

with a poor health condition and stigmatize the patient. 

Furthermore, some patients may associate self-tracking 

with being sick.

“So in some cases, they (the patients) had to do a lot of 
measurements, even when they were feeling good. Then they 

were thinking ‘Oh, now I do some measurements again, and 
measurements are related to my sickness and hospital.’”

In a similar manner, Paul explains his concerns on healthy 

people using self-monitoring devices:

“I would be very reluctant to use kind of devices in healthy 
people actually. (...) So then you have some increasing and 
anxiety and everything you need to go to a doctor and your 
health care of your health and change your quality of life 
is actually declining by that kind of stuff. So I think that’s a 
very important thing to acknowledge with the health and with 
devices. Yeah, it’s not only bringing good to patients, but also 
a burden.”

As it is possible to notice, there were several concerns and 

assumptions stated regarding patients using wearables. 

This reinforces how self-tracking practices should not 

be pushed towards users, but a decision based on 

voluntariness. Such assumptions were further investigated 

with the Design cohort who performed a trial (See section 

3.4).

Challenges: The ‘side-effects’ of 

dealing with self-generated data

The involvement of patients with wearables, as noticed in 

the previous quote by Jan, and the way and how frequently 

they take their measurements leads to several challenges 

in incorporating wearables in a care flow.

Ruben describes that is challenging to deal with the 

possibility of having soo much data, given the fact that 

there is not an existing protocol to deal with it.

“We don’t know what to do with all those measurements yet.”

Sophie describes how difficult it might be to scale up the 

use of mHealth and self-monitoring. She reflects on her 

own routine as a nurse:

“I think you need a whole job for that. I always joke that I 
imagine it like a computer room with screens, like an air traffic 
monitoring setup. And we are sitting there looking at the 
patients ‘Oh, nice! He’s doing well’.”

There is also a present challenge in terms of trust in how 

the patient is performing the measurement. Max voices 

this concern in the following quote: 

“The provider, the health care provider often used uses his 
own measurements, because you know, he knows it’s a reliable 
one or if the measurements situation is correct. Like, if he has 
his two feet on the ground. But he doesn’t know that about 
the measurement the patient made at home. So it’s there’s 
not really a trust in in the data provided by the 
patients.”
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Based on this quote  it is possible to ask, when self-tracked 

data is taken to a doctor’s office, can such data become 

a source of disappointment in the relationship between 

patients and healthcare providers?  

Another point that affects the trust in the measurements 

and makes its interpretation challenging, is lack of context 

input, as Paul points out :

“There can be many reasons why blood pressure is high in 
patients. Maybe one has some anxiety attack, or maybe he’s 
stressed, he had a busy day. Then, the other one is pretty low. 
It can be because he’s relaxed or because he’s just low on the 
fluid intake. So the data burden comes also some 
insecurities in its interpretation.”

In this manner, if patients are relying in healthcare providers 

as health experts, how they perceive such insecurity when 

they are looking for reassurance? 

Jan describes his doubts and lack of trust regarding 

the data. when a patient brings a list of measurements 

performed at home:

“And as a clinician, I wonder if all those devices are really 
reliable... I mean, there are different producers, different 
vendors, brands... but are they all comparable? That’s a big 
question. So if, someone provides the value, is it really the 
value?”

In this manner, if the healthcare providers are the experts 

in healthcare, who should be the expert on advising the 

choice of healthcare devices? Are healthcare providers 

willing to take such task and responsibiliy?

Maneuvering data: When data becomes 

a fragile and sensitive material

Some concerns regarding data management involve its 

possible commercial use by companies (See Chapter 

67). As stated before, some healthcare professionals 

feel responsible to help patients who self-monitor. This 

can touch upon recommending a device for the patient to 

perform self-monitoring. Consequently, this also implies 

responsibility on how the data is being used. Max explained 

this concern:

“I already spoke with a lot of hospitals in the Netherlands and 
also outside, about this problem with for instance, physical 
activity. How do we measure it accurately? (...) we get it in the 
hospital without using a Fitbit, which is like the most accurate 
and reliable device, it also looks nice, which is important for 
the patient. But there’s a problem, if you use Fitbit, then you’re 
actually sending patient data to the  to U.S., with different 

legislation. That’s something that we will well, hospitals are not 
really keen on doing that. “

“If the data is from the patients, yeah, then it doesn’t really have 
to be that secure. Because, otherwise, maybe,  you would use 
Fitbit as well. But if you use officially if you use this data, in your 
intervention to change the diagnosis, and to change your, your 
treatment, yeah, then it is according to the official rules, it’s 
medical data, and then it is not allowed to have it somewhere 
else then on your own server.”

Jan reinforces the hospital concerns on incorporating 

wearables and the barriers that come with it:

“The other thing is, as a question for the hospital: do you want 
to be involved in things like that? So you can also say, leave it 
to the patient and say, well, you choose whatever you want and 
you show me only the values.  But then you have the question 
of reliability and multiple devices.”

Paul reinforced how being able to store the contextual 

information would be valuable:

“It really depends on what this really means. Well, 170, over 
90, maybe is a bit high for a marathon Walker, let’s say. But you 
know, it really comes all together when you can answer. ‘What 
does the patient doing at the time?’ Yes, you really need that.”

Shaping data into benefits 

All the interviewees have agreed that wearables can bring 

several advantages to healthcare in the sense of helping 

patients to carry self-monitoring practices. There was an 

overall consensus regarding how wearables might be able 

to empower patients, avoid hospitalizations and help them 

to become more aware of their health condition. Paul 

explains one of the advantages:

“ Let’s say we have a young patient who has some risk factors, 
which you can work on, but it’s perfectly healthy another way. 
Maybe it’s good to give them a blood pressure monitor and say, 
Hey, every three, four months, you have some measurements, 
and we check it and when it’s okay, you can stay at home, you 
don’t need to come to the hospital just do that.” 

He also exemplifies how that could impact on his own job, 

n erms of opening opportunities for better care:

“So with everything we do, if you measure it, it 
can have a positive effect, because we know 
more about it. We know how we can better 
apply certain strategies, like ‘okay, the blood pressure 
is rising.’ Maybe we should intervene. Maybe should give some 
more medication, or just ask the patient “Hey, what’s going on?”

For example, Sophie has described herself as skeptical 

when she started to use mHealth and work with patients 
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who are performing self-measurements. However, she 

tells that today she is very enthusiastic about this practice 

mainly because she has identified how it has benefited the 

patients.

“I see it (telemedicine) as helping people ... I was skeptical 
at the beginning. But when I see what it brings them, and how 
happy they are, they are not having to come so frequently to the 
hospital... That’s also better care.”

Data as a side-effects causing element

The perceived disadvantages were mostly related to the 

previously stated challenges. However, there was also a 

concern regarding the appearance of the wearables. For 

example, Max notices that the most accurate wearables 

often look like medical devices. In this way, they can be 

associated with a poor health condition and stigmatize 

the patient. There is also the problem of the association 

between performing measurements and a poor health 

condition.

“So in some cases, they (he patients) had to do a lot of 
measurements, even when they were feeling good. Then they 
were thinking ‘Oh, now I do some measurements again, and 
measurements are related to my sickness and hospital.’’

In a similar manner, Paul explains his concerns on healthy 

people using self-monitoring devices:

“I would be very reluctant to use kind of devices in healthy 
people actually. (...) So then you have some increasing and 
anxiety and everything you need to go to a doctor and your 
health care of your your health and change your quality of life 
is actually declining by that kind of stuff. So I think that’s a 
very important thing to acknowledge with the health and with 
devices. Yeah, it’s not only bringing good to patients, but also 
a burden.”

As it is possible to notice, there several benefits and 

concerns were stated regarding patients using wearables. 

These statements have inspired the plan of the generative 

session, in special the exercises that regarded reflections, 

in the section "Designer cohort’s self-tracking trial" (See 

page 123).

Table 5  -  Key findings from each cluster

Cluster Description Example 

Desires: Visions about shaping 
patient-generated data into 
healthcare benefits

Data enabling evidence-based 
medicine

“In two years, it would be nice to look back and say, 
Well, I made that decision because of these values.”

Data should be put in context in order 
to become meaningful information.

“  I want a solution that connects me with patients, not 
with data.”

Data enabling a population overview 
and prevention.

“I imagine how valuable it would be a group of 10,000 
patients wearing it. (...). Then  you would be able to see 
this kind of patterns in heart rate, blood pressures, and  
prognostic for cardiac problems”.

Shared- Responsibility Responsability enables empowerment. “So the discipline is important in terms of responsibili-
ty, but it can also be held by tools, which helps remind 
you.”

Healthcare providers as instructors “The healthcare providers should be the one elabora-
ting this (the plan involving the wearable and the data 
collection) and telling them, the patient, that it is very 
important to have accurate data to have an accurate 
measurement.”
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Roles: How dealing with 
patient generated data impacts 
on the professional parts and 
tasks.

Patients are changing their attitude “ The patient really wants more stuff from us (...) they 
have a very good opinion about because they can 
Google it because they can look it up.” (...) 

Healthcare providers as empathic 
partners

“The health care provider has to facilitate that it is 
possible to perform accurate measurements.” 

Patients’ Profiles: Perceived 
use of the data by patients 

Some patients feel anxious when 
seeing their own data

 “There are some patients, which are always sort of 
busy with their health. They  are so focused on their 
measurements, and always sort of busy with their he-
alth they’re more worried about their measurements, 
then they should be”

Patients enjoy seeing their data and 
incorporate data collection into their 
routine

“Some patients are very intense. So they do measure 
it three times a day, during weeks every day, and 
others do it just once a week and others do it once a 
month.”

Challenges: When data as 
becomes a burden 

There is a lack of protocol on how to 
deal with wearable generated data

“We don’t know what to do with all those measure-
ments yet.”

Too much focus on data may undermi-
ne the relationship with patients.

“I think you need a whole job for that. I always joke 
that I imagine it like a computer room with screens, 
like an air traffic monitoring setup. And we are sitting 
there looking at the patients ‘Oh, nice! He’s doing 
well’.”

The lack of context can make data a 
burden

“There can be many reasons why blood pressure is 
high in patients.So the data burden comes also with 
some insecurity in its interpretation.”

Shaping data into benefits Data can enable a better overview of 
the patient and better conditions for 
interventions.

“ if you measure it, it can have a positive effect, becau-
se we know more about it. We know how we can better 
apply certain strategies, like ‘okay, the blood pressure 
is rising.’ Maybe we should intervene”

Technology can shape data into a bet-
ter quality of life enabler for patients.

“I see it (telemedicine for monitoring patients’ data) as 
helping people ... I was skeptical at the beginning. But 
when I see what it brings them, and how happy they 
are, they are not having to come so frequently to the 
hospital... That’s also better care.”

The lack of context can make data a 
burden

“There can be many reasons why blood pressure is 
high in patients.So the data burden comes also with 
some insecurity in its interpretation.”
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Table 6  -  Main questions and topics covered in the Designers for healthcare interview

Topic Questions Possible follow up questions

Introduction and 
presentation of the 
Informed Consent 
Form
+/- 5 min

Do you have any questions 
about how the data of this 
interview will be used?

Do you identify any risk that was not mentioned in the information 
sheet? 

Do you have any questions 
about the goal of this interview?

Do you want to receive the final outcomes of this thesis?

Experiences in the 
field

+/-  20min

Please talk more about your 
experience working in design 
projects for healthcare.

Is there anything curious that you remember regarding a user?

How would you describe your role in a project, besides the obvious 
researcher one?

How do you use data as a crea-
tive material in research?

How do you bring quantitative and qualitative data together in the 
projects?

How do move from data collection to a design intervention?

How do you communicate an evergreen design during a research 
project?

Data as a human 
portrait

+/-  10min

In which ways do you think data 
can tell something about the 
users?

How do see users attributing meaning to the collected data?

What is the role of the tone of voice, when telling a story based on 
collected data?

Could you provide an example?

Data and healthcare

+/-  15min

Patients are usually quite recep-
tive to e-health technologies. 
However, we can’t say the same 
on the side of the hospitals. 
Why do you think this happens?

What are the main barriers that you perceived?

How do you see this scenario changing?

In which way do believe having a more collaborative attitude is 
possible?

In which way do you picture 
this information getting to your 
office?

Would you feel reluctant about asking for this information?

How do you picture this 
information being shared with 
other colleagues involved in a 
patient’s treatment?

Who should request to view the information? 

Who should be able to edit it?

Ethics

+/- 10 min

What do think are the main 
ethic concerns for designers 
working with data?

Have you come across a difficult situation in any project?

How do you deal with unexpected ethical conflicts that may arouse 
in exploratory studies? 

THE INTERVIEW

The contact with these professionals was made by email 

and they were asked to choose a day and a location for 

an hour interview take place.  Both of them agreed upon 

having the interview done at their workplace.  

An semi-structured interview guide was designed (Patton, 

2002) and four main areas were covered, as the plan 

bellow (Table X - Main questions and topics covered in the 

Designers for healthcare interview) shows.
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RESULTS

The interview has resulted in insights for the Ideation 

phase and also has validated some previous conclusions 

from the interview with the healthcare experts. The most 

relevant topics covered are the following ones:

From data towards meaning

One interesting fact stated by Adrian was how each study 

contributes to the next one within the team. This resonates 

with the practices observed in the Quantified-Self forum 

where the participants were exchanging knowledge 

regarding their personal experiments. 

“Different studies can build upon each other, not for 
participants, but in terms of the tools used by the team.”

Trust in a company

When interviewing healthcare experts, there was a lack of 

trust in the role of commercial companies. However, Adrian 

and Emma stressed how the company can be present 

in the whole health continuum in a way that there is an 

established relationship with the patient.

“We already have a relationship with the 
patient. Some babies already start with the 
baby bottle from us. And then you just move all the way 
towards meeting the health care provider who is using our 
tools to do to do the diagnosis and treatment.”

This has provided insight that a brand that is well 

established as a trusted brand in healthcare can overcome 

some concerns regarding the use of data for commercial 

purposes as stated by the healthcare experts during the 

interviews. 

Barriers in the healthcare domain

Adrian described how doctors can be conservative when 

dealing with data. He described one of the frequent 

problems that he has seen when working with data 

generated by devices regarding sleep monitoring.

“it’s very easy for the professional to say the device is not at 
all accurate. (...). So if I give them a sleeper stage data and they 
will be like ‘no, but the Fitbit is for sure not accurate, the patient 
needs to sleep one day in the hospital. And that’s going to be 
the most accurate night that we can’. Although it’s not per se, 
because you are in a hospital, and that’s not really the actual 
thing that you want to measure. But still, they will omit all the 
data that’s collected at home. Yeah, so very conservative way 
of saying” 

Emma added her view on how the lack of an infrastructure 

to work with data in healthcare is a barrier to the use of 

data and the possibilities that this opens for collaboration 

with companies specialized in data and healthcare:

“Nobody really knows how to deal with it. There’s no position 
to cover it. So there’s not a role in the hospital that really like 

is dedicated to that (analyzing data or supporting patients 
self-generated data). And because you are dealing with life, 
the physical and mental health of people, you cannot make 
a mistake.” (...) “I think it’s really valuable that we 
as a company also collaborate with them, you 
know, create and innovate together because 
we can facilitate them with all the technical 
stuff.”

In this case, the company can become a trusted partner 

that enables innovative solutions to be safely implemented.

Data, devices and healthcare professionals as partners

Emma points out how healthcare professionals can be 

hesitant regarding digital solutions until they perceive the 

technology as a partner that can help them to perform their 

work in a better way. 

“So, you know, we are transforming the pathology, like the 
microscopes. We have now a new business. The pathologists 
in the U.S., some of them were like, fairly, like hesitant about 
that, like, ‘Oh, my God, this is a digital thing and it’s gonna do all 
sorts of analysis on the tissue, I’m going to be replaced’,. No, 
that’s not the case at all. It’s about making their life like, easier, 
nicer, and they can do better diagnosis. People are hesitant, 
but then you see what it delivers and helps them to give better 
care”

This resonates with Sophie’s experience with mHealth, 

described in the analysis of the Healthcare Experts 

ANALYSIS

In a similar fashion to the process used in the Healthcare 

Experts cohort (see page 94), the interview was 

transcr bed, interpreted and the main identified themes 

were, then, clustered. However, the focus of this interview 

was not in understanding a group of users, but to collect 

practical experiences and insights that could offer the 

researcher a possibility to reflect of how to design with 

data.
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interviews. Although she never felt the fear of being 

replaced, she described herself as highly skeptical at 

the beginning and now, an enthusiast of long-distance 

monitoring.

Adrian pointed out how valuable collaboration with 

healthcare professionals is in order to give meaning to 

the data. As he describes a situation that involved the 

collection of the heart rate during a study:

“That was something which we were not 
looking for yet .But then, the expert was directly 
telling us the meaning of that data. That directly 
changed our research and how we started dealing with the 
participants.“ (...) “So we really needed this collaboration. 
Because without, let’s say, the domain knowledge, we wouldn’t 
be able to deliver the content in a good way.”  

Emma added how a service like a bot could even reinforce 

the role of a healthcare expert.

“The bot could play the bad cop and the doctor the good cop”.

Data explorations

Emma also added how they had structured workshops in 

which the data had been pre-processed and then showed 

to the healthcare professionals. In such studies, there was 

data about walking a dog, opening candy bars among other 

types of data. At first glance, it could be seen as useless 

data, however, the researchers were able to use it to open 

conversation about the context of the participants involved. 

In this sense, Adrian and Emma have described how data 

could be used to create conversation, create meaning and 

foster collaboration with different professionals.

They have described how the questions were done 

regarding the data and how it was explored in different 

manners. This added valuable insight to vision in which it 

would be possible to allow the owner of the data to play 

with it and visualize it in different manners in a collaborative 

way with a healthcare expert.

Tone of voice

When asked about the role of the tone of voice of a system, 

both Emma and Adrian agreed how it has to be adapted 

during the use. For example, Emma stated

“Sometimes a participant would say that she would prefer a 
certain tone of voice and we would design a system like that. 
then we would hear feedback like ‘I find it annoying”(...) “ It is 
definitely far from a black and white decision”

Ethical conflicts

Emma and Adrian argue that everyone involved in a 

data system should be aware of the ethics involved. 

Furthermore, they add how regulation committees cannot 

foresee all kinds of ethical conflicts that an innovative 

system may bring. Therefore, the designer has to be 

committed to ethics in the use of data. 

Emma illustrates the situation with an 

example of a study carried with a family 

that has revealed that, when the children 

were left with the father, they were not 

brushing their teeth as the mother had 

asked the father to do. Revealing this 

information to the participant family would 

bring the discussion among the parents 

and the children would feel surveilled. If 

that was not the point of the study, it was 

not a role of the researchers to bring about 

this conversation.

The gathered data 
can lead to unforeseen 
ethical dilemmas 
for designers and 
researchers.  There is not 
a manual to deal with 
such issues.
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3.4.   Designer cohort’s 
self-tracking trial

A two weeks trial of two devices, A Fitbit Charger HR3 

and A Omron Intelli IT was carried with 8 designers as 

participants. The goal was to see in which ways they would 

use the wearables, how they would perceive their relation 

with self-tracking, what kind of conclusions they could draw 

based on tracking their own data and if they would notice 

small changes in their routines caused by their interaction 

with the wearables. The main inspiration for this study was 

the literature review on self-tracking  (see 37) and self-

experiments (See page 52)previously discussed.  

This section describes a study carried on with participants who 

wore two self-tracking devices and provided insights regarding their 

experiences. 

In which ways they would the participants 
use the wearables and attribute roles to 
them? 

How the experience of self-tracking is 
perceived?

Can the experience be framed in stages 
(See page 60)? If so, how which insights 
can be drawn on each one of them?

What kind of ideas and ambitions the par-
ticipants express based on their contact 
with self-generated data? 

KEY TAKEAWAYS 
for reflecting as a designer

The interview with professionals who participate in the design of personal data-based solutions for healthcare has 
revealed interesting insights regarding the roles of researchers and designers. Personal data is highly sensitive as 
well as the insights that it can reveal. Therefore, participants need to trust that the data they are providing will be 
used exactly for the purposes that they expect. Furthermore,  dealing with personal data implies facing unexpected 
ethical conflicts. There are no clear rules on how to proceed. Thus, designers need to develop a good sense of 
ethics to deal with such challenges and discuss such conflicts. As a consequence, this interview has raised the 
attention given to trust and transparency in the conceptualization phase of this work.





126 127

U
se

r r
es

ea
rc

h

INTERVENTIONS DURING THE TRIAL

During the two-weeks trial (see Figure 15) some 

interventions through the cellphone application WhatsApp 

have been planned. The goal was to encourage the 

participants to share their insights during the experience 

instead of only reflecting on them at the end of the two weeks 

during the generative session or the interview. In addition, 

this has opened space for participants to contribute with 

findings that were relevant to their experience but could 

be forgotten to be shred in a bigger group discussion. The  

Table 7 shows the planned interventions.

Table 7  Plan of Interventions during the trial

Day Topic Questions/WhatsApp interventions

1 Preparation – Setting up the devices

3 Checking if the setting has been successful. Have you been able to measure your Blood pressure?

Could you pair the devices with your smartphone?

Ask about any data that they would like to share it. Have you come across something interesting that you would like 
share?

5 End of the first week trial – Reinforce the request of 
filling in the booklet.

Please, don’t forget to fill in the questions on the booklet.

7 Checking what the participants are changing any-
thing on their routine due to this experiment.

You have just completed the first week of this trial. How are you 
feeling about it?

Have you changed anything about your behavior because of these 
devices? Could you tell me more about it?

8 Ask if the participants have anything interesting to 
share regarding the collected data and why.

How is it going? Did you find something interesting during the last 
days that you would like to share?

9 Double check the interview day and hour

11 Reinforce the request to fill in the booklet

13 Returning the devices Tomorrow we will meet at the room XX. Please don’t forget to bring:

·        The booklet
·        The Fitbit and its charger
·        The Omron device
·        The devices’ boxes.

14 Interview day – send the location again

SENSITIZING PARTICIPANTS

A booklet was designed in order to provide basic 

instructions to the participants and sensitize them 

regarding the topics that the session or the interview would 

touch upon. The first section of the booklet presented 

basic information regarding how to correctly perform the 

Blood Pressure measurements and how to pair the devices 

with the manufacture’s app. The participants were given 

full freedom to personalize their devices, changing their 

interfaces In addition; the material has been designed using 

a playful tone of voice in order to be used as an ice-breaker 

during the generative session and help the participants to 

feel comfortable to expose their opinions regarding their 

experience with self-tracking
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Reflecting about the experience

During the second exercise, the participants were asked 

to personalize white balls in order to reflect their journey 

through the 2 weeks (Figure 17) and explain why they had 

done such personalization in order to foster discussions 

about the perceived small changes in their routine.

Lucas described the reason why his personalization had a 

red dot. He was quite worried about some values regarding 

his blood pressure at a certain moment. He and  Daniel 

revealed an expectation of the device playing a tutor role 

in this case:

“What I missed was some kind of technical 
support, not in using the device but regarding 
the meanings of my data. I didn’t know if I 
should go to the doctor or what.” (Lucas)

“ sometimes you are seeing those peaks. And then you are 
concerned like ‘this is wrong somehow, but I’m going to do all 
I have to do’.” (Daniel)

He and three other participants also reported that they felt 

more motivated to exercise and take the stairs in the first 

week.

“I felt more motivated during the first week. I’ve started to run 
more, sometimes don’t take the bike to walk more. But in the 

second week I was much busier and I couldn’t keep up with the 
same amount of exercise.”

Some participants like Liza, used the device like a tool (Lyall 

& Robards, 2018) to exercise in the cardio zone that she 

was interested. 

“I didn’t have this flexion between the first and the second 
week. (...) During the first week I was looking more at the steps 
and active time data, while during the second week I’ve started 
tracking my exercise in the gym. For example, it tells you when 
you are in the fat burning area, or when you are in the cardio 
(...) so I was actively checking if I was in the zone that I wanted.

Taking the data to a doctor

In the third exercise, the participants were asked to imagine 

a situation in which they would take their data to a doctor. 

They were asked to think about the following aspects:

- In which situations would like to present a wearable’s data 

to a doctor?

- How would you like data storage to look like?

- What do you expect from a physician that is looking at 

the data?

When reflecting on the first question, all the participants 

agreed upon taking the data only when they were finding 

a discrepant measurement repeatedly. For instance, Lucas 

found a high value when measuring his Blood Pressure 

a few times, but after a few days, the levels were back 

to normal and he could not understand clearly what had 

happened. 

“Now that I have these doubts I would like to share it (the 
Blood Pressure data)”

One participant that was not present during the session, 

Manuela, when interviewed and asked about the same 

topic added

“I feel like if I take the data and show it my cell phone to the 
doctor, I would feel like someone who is paranoid. But I would 
like to tell her ‘ Hey I was a participant in a study and I found 
through Fitbit that my heart rate was too low for my age, do you 
think I should be worried about that?’” 

It was a common-sense among the participants that would 

like to show only the data that is discrepant from the 

average. For example, Lily explains:
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Furthermore, the participants were asked about sharing 

their data for research. The following answer depicts the 

mechanism of getting some return for sharing data. All 

participants were not expecting to get money for their data, 

but to get knowledge back. Furthermore, sharing data for 

research was perceived as a contribution for the “greater 

good”.

“ I would  share my data for research, but I 
would like to get back some understanding of 
the data in a way, can you use it have an impact on my 
health and also my performance or something So what can I 
change in order to reach a specific goal, understand something 
about  my behavior, whatever. ‘Okay, how does affect that?’ “

FRAMING THE RESULTS AND INSIGHTS

In order to better understand the relationship of users 

with their generated data and the overall experience of 

self-tracking and reflecting on the data, the insights were 

organized in phases related to the previously identified 

steps of self-experiments (See page 60). By looking at 

the reflections and the generated data from the interviews 

and the generative session, the following phases were 

identified.

Privacy concerns

In general the users did not demonstrated elevated 

concerns regarding the privacy of their data. The informed 

consent stated clearly that the researcher would not see 

their data, since this trial’s focus was on the experience 

of self-tracking and reflections made upon the personal 

data. In order to address this topic a question was made 

regarding the privacy: In which situations do you feel 

uncomfortable regarding a device tracking your data. 

As an answers, participants complained about some 

smartphones asking them about places where they had 

been, however no complains were made regarding Fitbit’s 

location tracking. When asked why, Manuela’s answer 

summarizes the overall vision on this matter.

“I didn’t buy a cellphone to track my data. I 
have it to communicate and I use it for other 
things like taking picture. So I feel invaded 
when I see how I am being tracked. But the Fitbit 
I am using to track my data, that’s the purpose of the device 
and I don’t see adds related to what I am doing popping on my 
browser or my phone all the time because of it. I feel like I am 
more in control.” 

KEY TAKEAWAYS FROM THE DESIGN COHORT TRIAL

In a nutshell, the participants have revealed several experiences that reinforce the findings from the Context 
research. For example, it is possible to refer back to the stages of self-experimentation, the attribution of roles to 
the devices and privacy concerns trends. This trial had the limitation of being restricted to two weeks, however, 
it has revealed several insights for the conceptualization phase of this thesis. 
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3.5.   Quantified 
Self Cohort

The Quantified Self group uses an online forum to share 

research questions, findings and projects. The Quantified 

Self was identified as an online community that could 

successfully provide rich qualitative data by using 

Netnography methods due to its interactions on its own 

forum and in other networks such as Github . In addition, 

it meets some of the recommended criteria for choosing 

an online community: a focus on questions related to the 

research, a high traffic of posts and comments, availability 

of rich data and between-member interactions that go 

beyond the scope of this work (Kozinets, 2002). 

Netnography uses ethnography research techniques to 

conduct online research by conducting observations, 

participations, communications and researching 

online archives. It studies emerging online cultures 

The Quantified Self is a highly online active group. The group has 

originated in 2007 in meetings of people interested in self-tracking and 

in a website launched by the participants called “The Quantified-Self” 

(Lupton, 2017).  Since then, the Quantified Self community has been 

tracking and sharing several kinds of data by using technologies such 

as apps and wearables (Wac, 2018).  They can be considered lead-users 

in this field. Therefore, this community has been studied due to the 

highly valuable insights they provide to this project.

and communities that rely on computer mediated 

communications (Kozinets, 2002, 2010). Netnography 

methods can be adapted for a short study that only focuses 

a single community or involve multiple communities during 

a longer time span. In addition, it can be used together with 

other research methods such as off-line interactions with 

member (Costello, McDermott, & Wallace, 2017). In this 

study, the methods have been adapted to the short time 

span available and the focus was kept on the QS community 

interactions in the forum regarding the questions posted by 

the researcher and topics covering similar issues like Blood 

pressure, General Health, Apps and Tools. In addition, two 

members have been contacted separately by email.  

It is advised to have an initial understanding of the 

community before entering it (Kozinets, Dolbec, & Earley, 

2014) In order to understand better the Quantified Self 

community, the forum was observed from the second 

week of May until the first week of June. During this time, 

the researcher had time to get acquainted with the forum 

“etiquette”, the ways of speaking and briefly interact with a 

few members. In addition, the researcher had been in touch 

with 3 members of the community who could provide some 

previous insights about the Quantified Self.

Previously, interviews had been carried with healthcare 

providers and, in parallel; a study was being carried out with 

designer who self-monitored themselves for 2 weeks. As a 

result of these activities and the forum observations, some 

questions were elaborated to the group and some topics 

were identified as important and treated like data. 

The Quantified Self forum is a public forum online. Although 

the content is publicly available, its use for research purposes 

brings ethical concerns.  To guarantee an ethical use of 

the data and follow the recommended practices on using 

netnography methods (Bowler, 2010), the researcher has 

contacted the forum’s moderators explaining the research 

and the research goals. Furthermore, it is important to take 

into account that netnography methods should take the 

same responsibility in protecting participants identities as 

ethnography methods (Kozinets et al., 2014), therefore,  an 

introduction of the research was made in the forum and 

the members of the forum have been kept anonymous in 

this work. 
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COLLECTING DATA

The Quantified Self forum differs from many online patients’ communities in the sense that 

the participants do not necessarily have a health condition as the main motive to engage in 

a self-tracking activity and exchange knowledge about such experience.  As it is descr bed 

in the Quantified Self official website, the main purpose of the forum is to support the 

members who seek for answers regarding personal questions (Quantified Self, n.d.).  In 

this sense the focus of the data collection has remain on topics related to healthcare, Blood 

pressure, wearables, data interpretation, self-learning.

RESULTS

The question posted on the Quantified Self forum ( Figure 

X) has received three answers from participants. Although 

this represents a very small number of the Quantified Self 

community members, the answers provided have shown 

some interesting insights. 

Taking the data to a Doctor

One of the participants has reported taking his and his son 

data to a doctor and has provided a very detailed answer. 

“I’ve taken my blood pressure and heart rate readings to a 
walk-in clinic twice in the past. We’ve also taken medication 
data to his asthma clinic doctor and to the local emergency.

" I took my heart rate/blood pressure readings with me to the 
walk-in clinic after experiencing an unusual spike in blood 
pressure as a way of convincing a doctor whom I hadn’t seen 
before that I was not a hypochondriac/wacky (my doctor was 
on vacation). He only glanced at the data and noted the  spike 
but basically dismissed it and focused on my current vitals and 
his questioning."

What is interesting in this answer is how the respondent 

felt concerned about not being taking seriously and be 

stigmatized as a hypochondriac.  In addition, he posted 

the data that he took to the doctor. This reflects how open 

some QS members can be when it comes to sharing their 

personal data.  

“Part of me expected them to dismiss the 
data. Though I hoped them to review it and ask 
related questions, even if it was to ascertain the accuracy 
of the data, such as, “what device were you using? How did you 
feel when your blood pressure was spiking?’”

This shows how this participant does not have high hopes 

of having his data taken into account by a doctor in an 

insightful manner.

When describing what happened when he took his son’s 

data to the doctors, he wrote that the doctors actually 

looked into the data and took it as a contribution to 

understand the health state of his boy:

“Emergency visit: They glanced at it (reffereing to the data)
long enough to note that his stats had changed recently. Then 
they focused on his current vitals which weren’t good, paged 
a respiratory specialist and they ordered an x-ray... early 
stage pneumonia once, bronchial issues the second time. 
(Background... we’ve observed when his sleeping heart rate is 
accelerated and his sleeping spO2 drops below 92 or so for 
extended periods that he’s going to need an intervention. ) “

He details that he expects Emergency healthcare 

professionals to look at the data, since they are used to 

that and he had this experience before. In addition, his 

answer shows how the data was used as evidence of his 

son’s health status and trust in healthcare team when he 

adds “then we let do their job”.

“He had pneumonia once since they saw him last and was 
prescribed antibiotics twice! You dedicated extra years of your 
life to be a jedi at this stuff and you’re acting like I’ve brought 
my used Buick in for a tune-up! WTF? At least analyse 
the data being given to you to decide if you can 
use it to make my kid’s childhood better.

He describes a different experience when taking his son’s 

data to a Specialist. 

“I took the data in to show that we were diligent about his meds 
and that we monitored how he was doing on a daily basis. This 
is a Specialist and we only get a 20 minute appointment every 
3 months with her. I expected a specialist to care 
more about specific and consistent data than 
a general practitioner or a random emergency/
walk-in physician/nurse.

“ The asthma clinic doctor for my child did not look at the 
months-long data we kept (“regular” stats were summarized, 
“spikes and illnesses” were highlighted.) Instead, she just 
focused on “standard” questions. The questions were general... 
“How has he been doing?” “Have you been giving him the 
preventative puffer on a regular basis?” “How often have you 
given him the intervention puffer?” etc. Well, all the answers to 
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her questions were right there in the data but the doctor didn’t 
bother to look...I assume they were tight on time and used to 
dealing with families who didn’t record data.

2) It’s my son’s breathing! He had pneumonia once since 
they saw him last and was prescribed antibiotics twice! You 
dedicated extra years of your life to be a jedi at this stuff and 
you’re acting like I’ve brought my used Buick in for a tune-up! 
WTF? At least analyse the data being given to you to decide if 
you can use it to make my kid’s childhood better.

Also... my regular doctor... I don’t see him often and when I 
do, I just summarize the differences in my personal health 
indicators since last time we visited”

It is possible to notice his frustration with how the doctor 

used the data. He presented highly personal information 

and was expecting in return a personalized way of dealing 

with his son’s health. However, the specialist decided to 

rely on the standard questions only, and did not give much 

attention to the data chart, which has caused frustration for 

him. This situation corroborates with the trend of patients 

expecting more a personalized approach in healthcare 

(see page 65). When looking at the data graphs, it gets 

evident that he took the time to process and organizes the 

data in order to make it easier for the doctor to look into it. 

In all his answers describing the different situations, it is 

possible to notice how the healthcare professional was 

given the trust to provide insights regarding the data 

and actions to be taken, as a health expert.  In addition, 

the notion of a healthcare professional as the expert has 

remained in all the described situations.

Another member of the forum has answered that he has 

never taken his data to a doctor. When explaining his 

reasons he states: 

“I don’t expect a doctor to have time to pour 
over my data. However, I can use my data to 
prepare for a visit, so instead of saying ‘I don’t 
feel like I’ve slept as well recently’, I can be very 
specific. This is especially important when seeing a doctor 
who doesn’t know you well.”

In his answer it is possible to see that he does not expect 

doctors to be data scientists, however, he does expect 

them to provide actionable insights about what to about 

his findings.  Furthermore, he uses data as a tool for 

understanding his personal condition and for optimizing an 

appointment with a doctor. 

A third participant has also stated that he never took his 

data to a doctor. In his case, he described that he was not 

expecting that collected data to be accurate enough in 

order to be taken into account during an appointment.

“No. I didn’t because I was considering my data just for 
recreational purposes. Sometimes because I just start running 
without any app / or watch tracking it.

I find very difficult task use this data anyway because the way 
the data is measured scientifically is different from the way 
people record:”

He adds that if he takes a data set to a doctor, he expects 

actionable and personalized insights. This adds to the 

previous answers and the results from the designer’s 

interviews and generative session.

“Advices, but based on the data not on just generic good 
practices. To avoid lesions, cardiac changes, etc  and dietary 
advices”.

Choosing a device

When looking at the different topics in the forum, it is 

possible to identify users who are highly experienced in 

coding and processing their own data and also user and 

users who are not and seek for advice from these data-

expert members.

For example, it is common to find posts asking for advice 

into what wearable to choose, as the one that follows:

" What is the best device / combination of devices to measure 
continuous HRV and sleep?" (...) " Would be great to hear from 
others if you have any experience or recommendations here?"

Moreover, there is a popular category just to cover topics 

related to “Apps & Tools”. In such category there are topics 

related to apps developed by the members, data access 

and, topics in which the members ask for advice about 

which device to choose or what app to use.

“I’m starting QS from scratch.

“ There are many lists of tools/tests, but I was wondering, 
based on your experience, what would be the ones you would 
definitely keep and the ones that are after all not critical.” (What 
are your all time best QS buys?)

“I am looking to build a family and extended family medical 
history ( parents, siblings, grandparents, aunts, uncles, and 
cousins ) Also I would like to build my own medical history. All 
in one app would be great” (Personal/Family medical history)

Collaborations with Research

There are several posts inviting members to collaborate in 

studies. The overall attitude of the community is being open 

and enthusiastic regarding collaborating with scientific 

research and the development of new devices.
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Taking actions

Participants discuss possible actions to be taken based on 

their data. This depict a will of taking control over their own 

health and manners to organize the self-experimentation. 

Furthermore, they seek to know how others have 

experienced a similar issue. This ressambles the dynamics 

on some patients foruns. 

“As others on here have said, there are plenty of supplements 
which can help you sleep. However, you don’t have to jump right 
in with an expensive sleeping supplement. If you’re really trying 
to be scientific about it, you will want to start with the most 
likely candidates for enhancing your sleep and test them out 
one by one.

"In my experience, magnesium is a fantastic, reliable sleep aid. 
Using magnesium for sleep2 has the added benefit of leaving 
you fresh and alert in the morning (melatonin can sometimes 
leave people drowsy). I recommend using about 100mg of 
citrate or bisglycinate to start, and the upping the dose as 
needed.”

“I’ve got chronic headache/migraine and fatigue and the 
mornings are not always easy. I’m looking into things that 
might have an influence on these chronic distresses and 
noticed the numbers for my sleeping seem ‘off’. in”Tips for 
improving (deep) sleep

Users also exchange ideas about other possible factors to 

track.  In this manner, a system that offers some guidance 

could help participants to look for possible correlations. 

The following example shows a participant asking about 

heart rate. Knowing the meaning of heart rate and how 

it might be affected by external factors, could spark his 

interested in tracking it and explore other questions, for 

example.

“It’s not that I don’t think that heart-rate tracking is important. 
It just doesn’t answer any questions that I currently find 
interesting. What does long-term heart-rate data tell me that’s 
cool and interesting? That’s not a rhetorical question. If you 
know of something please let me know. I would totally track it 
if it was linked to something cool.”

In this manner it is poss ble to see how important it is to 

provide education regarding health related data.

Reasons for self-tracking

Describing the motivations for self-tracking is not 

something usual on the QS forum discussions, however, the 

QS forum has a thread called “What keeps you tracking?” 

which provides interesting insights on this matter.

Some users track their data in an explorative manner but 

with a focus in mind like sleep quality, for instance;

“I started this only as a test to see if I could.”  (I track my 
whole life)

“I‘m interested in every aspect of QS, no particular focus other 
than finding things I don’t know about me.“ (What are your all-
time best QS buys?)

“I don’t track steps or spend a lot of time with heart-rate. They 
just don’t seem that interesting to me. I track my sleep because 
I think sleep patterns are cool and I like calling my attention 
to how things like diet and exercise change my sleep quality.” 
(What keeps you tracking).

Others track aspects looking for manners to improve their 

quality of life. 

FRAMING THE INSIGHTS

The findings were analyzed and organized into a framework 

that maps the stages of self-reflection as previously done 

with the design cohort trial (See page 137). This has 

allowed to enrich the construction of another personasand 

compliment the identification of pains and gains  that can 

represent the group of self-trackers.

KEY TAKEAWAYS FROM THE QS COHORT

The interactions on the Quantified Self 

community reveal in which manners experienced 

self-trackers look for support in collecting 

and maneuvering personal data, besides their 

expectations regarding the use of such data 

for healthcare purposes.  Furthermore, the 

community reveals how collecting personal 

data is valuable for addressing self-curiosity 

and tackling personal goals regarding quality of 

life. Finally the community regards users who do 

not necessarily identify themselves as patients 

but as individuals who seek knowledge through 

data. Thus it depicts how personal data can be a 

valuable material also for non-patients.
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This project aimed to explore how design can align 

the interest of different stakeholders (doctors and 

patients) in collaboratively preventing cardiovascular 

diseases. By addressing different perceptions regarding 

the use of self-generated data in healthcare, this 

exploration has resulted in a collaborative ecosystem, 

in which the user has governance over his data. 

 

To address this challenge, a  review has  been drawn 

upon the use of data in preventing cardiovascular 

diseases. I took blood pressure as a starting point, given 

the importance of this measurement to prevent future 

health conditions. The context research has revealed 

how data is being used in the healthcare domain and 

the impact of ubiquitous technologies in this domain. 

It has  been shown that the forecasts of rising costs in 

healthcare are adding pressure to explore digital solutions 

to provide health for a wider public at a lower cost. 

Given the fact that the design brief aimed for a collaboration-

based system, the impact of such technologies on 

individuals has been addressed. By looking at these aspects, 

it was possible to understand that technologies on their 

own can not address problems on health systems, promote 

healthy lifestyles or prevent chronic diseases. Important 

considerations regarding the use of digital systems 

that involve patient-generated data among healthcare 

professionals, the ethics behind the use of wearables and 

the use of the data by the users have emerged. Finally, a 

Conclusion framework of self-experimentation, to help users to 

attribute meaning to the self-generated data was drawn.  

The following chapter has focused on exploring the 

future. Trends that impact using data for healthcare 

purposes revealed societal changes on the rise, such as 

increasing awareness regarding data privacy and health 

consumerism. Also, it has shown the need of involving 

more stakeholders to design collaborative ecosystems 

and, finally, the importance that trust plays in enabling 

such interactions and how important it is to address this 

intangible value when designing for data interactions.  

To further understand the context and the impact of 

such ongoing trends, it was necessary to conduct 

user research to further grasp the perception and 

the interactions of doctors and users with self-

generated data. Thus, healthcare providers and users 

were interviewed in-depth to further understand their 

expectations regarding wearables and health-related 

data in special blood pressure. The interviews have 

revealed the perception and expectations regarding 

using self-generated data for healthcare purposes and 

well being.  

A two weeks trial conducted with design students, 

who tried two different devices that track personal 

data, explored in which manners the participants were 

making sense of the data and how they have perceived 

the experience of self-tracking. The stages of self-
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experimentation and reflection previously classified were 

identified, and  the insights were gathered around them. 

Finally, the quantified self community has been investigated, 

to further explore insights taken from the context review 

and the trends chapter. In this manner, the insights from the 

users were grouped in the form of identified pains and gains.  

 

To ideate on a product service system that matches 

tackles both groups of interest, the value proposition 

canvas has been adapted into a framework that 

brings together the interest of healthcare providers 

and self-trackers. The resulting proposition has  been 

placed in partnerships and has it  been validated.  

The proposed solution is a platform that embodies the 

idea of giving ownership and data governance to users and 

enables easy sharing with doctors, when and if users give 

permission. Therefore, the data is used as a material for 

self-reflection and dialogue in interactions with doctors.  

 

One of the main challenges of the conceptualization was 

dealing with different interests and several moving parts. 

It was necessary to build a holistic view of the exchanges 

of values within the system, taking into account values 

important for business without losing the attention on 

values that are important, on an individual level, for users. 

The guiding principle of the designed system is trust.  

 

Finally, this thesis tackles an exploratory future vision 

concept on a personal-generated data system and foster 

the discussion regarding data-based ethical prevention 

systems and what roles should be attributed to different 

partners, besides exposing the need for the development 

of a data-driven ethical business model. The concept 

opens directions for future investigations. For example, 

the threshold between the advice given by the system 

and the definition of medical advice needs to be explored. 

It is necessary to understand the ethical attributions 

of each stakeholder in this system. For example, if an 

algorithm makes a mistake when processing the data 

and it is not spotted by an overlooking human who should 

be accountable for that? In which decisions would users 

be willing to take part  without feeling overwhelmed by 

the service? The only certainties are: there needs to be a 

mutual trust among those involved and the user experience 

has key importance in enabling a successful use of data for 

personal reflections in a collaborative manner.

This thesis has investigated how to design for enabling 

data interactions based on trust. Initially, the solution 

should involve mainly doctors and patients, however, 

the research phase has revealed the need for designing 

a complex system involving several moving parts. This 

had several impacts on different points of the project. 

 

First, the context research and trend research had to be 

revisited several times. The conceptualization phase and 

user research phase revealed the need to explore more 

topics that were not initially planned. This has generated 

an extra workload that was essential to enrich the 

conceptualization phase. Thus, this reinforces that the 

process of research and conceptualization is not a linear path. 

 

Second, the extra workload had an impact on time 

management. The research phase has taken more time 

than it was initially expected. A delay in obtaining the 

wearables to conduct the trial contributed to holding 

this phase. Although this unforeseen circumstance was 

Reflection

supposedly covered by a buffer time initially planned to 

deal with eventual problems, the results from the trial 

implied in revisiting the literature research. Ignoring this 

back and forward process after the user trial would have 

compromised the outcome. Thus, when planning a project 

it is necessary to pay attention to the cascade impact of a 

delay in a way that does not consider only the next steps.   

 

Third, tackling a complex problem within the limited 

time frame, meant that the technologies were not 

deeply explored. This is a limitation of this work. Also, 

the validation process ideally should involve more 

representants of other stakeholders' group. Unfortunately, 

again, this was not possible due to the limitation of time 

of this work and the availability of such stakeholders. 

 

Finally, approaching a complex system has contributed 

to a rich discussion and learning experience from a 

designer point of view. This work deals with several ethical 

challenges in designing for personal data. Therefore, 
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it reinforces the role of designers as those who should 

embrace these discussions in interactions between humans 

and technology.  Moreover, this thesis has dealt with the 

exchange of data and values. It has been discussed how 

data, despite its aseptic and objective nature, it embedded 

with human values and human context. Those are far from 

being objective and designers need to be able to deal with 

his reality in a world where several data-based solutions are 

being developed. 1. Do not lose track of your health. 

When you are working on your thesis and enjoying the 

topic, you might not notice that your health is in trouble 

until it hits you. Besides that, the thesis is a time when 

several concerns came to your mind, you need to find time 

to find yourself a house, to find a job, manage your financial 

resources... If you have more things happening in your 

personal life, that might be too much to deal with. Keep 

your friends around, that is always helpful.

3. Reserch project

Do a research project before graduation, this will help 

you to get familiar with your topic and start at full speed. 

2. Plan some buffer time.

Delays can happen when you request equipment or need to 

schedule interviews. The impact is bigger than the actual 

delay to perform the action, it might freeze your progress 

for some time and result in an overload of work impossible 

to meet (especially when it comes to generation of ideas).

Some bits of advice 
for fellow master 
students
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