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Abstract 
 
The healthcare and life sciences sectors are currently undergoing a transition towards becoming 
digitized. Mobile health (mHealth), a subset of digital health, offers many potential benefits to 
healthcare. Despite that, it has been reported that the majority of mHealth initiatives do not 
evolve beyond the pilot stage. A core reason seems to be the lack of user-centered value 
propositions in mHealth projects. Here, we evaluate if the use of the principles of design 
thinking (DT) can endorse the creation process of user-centered value propositions. For that, 
several scoping meetings with experts on topics of relevance were carried out, which helped 
define the scope, the methodology, and formulate the research question in the optimal direction. 
Interviews with the founders of four startups that operate in the mHealth industry constituted 
the basis of the findings, with the product or service development process as the central aspect. 
A framework for DT was employed to analyze the cases, which proposes five themes that 
should be considered throughout the process: User Focus, Problem Framing, Experimentation, 
Visualization and Diversity. Our research shows that the use of DT principles can help achieve 
more valuable outcomes (e.g. more user-centered value propositions), be more efficient and 
collaborate better. Nevertheless, more knowledge about DT is needed among entrepreneurs, as 
well as a more uniform consideration of the five themes of DT.  
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Glossary of Key Terms 
 

Digital health “The convergence of the digital and genomic revolutions with health, 
healthcare, living and society” (Sonnier, 2017). 

Mobile health (mHealth) The use of mobile devices, such as cell phones and computers, to improve 
health outcomes by connecting patients to doctors, collecting and storing health 
data, improving health care administration, and otherwise, making healthcare 
more accessible (Gleason, 2015). 

Value proposition “A statement describing the value of the service from the perspective of the 
customer” (Eckman et al., 2016, p.422). 

Design thinking (DT) A human-centered approach to innovation, based on the ways designers think 
and work (Brown, 2008). 

Divergent thinking In a design process, starting with a problem or idea, it consists on exploring 
many different directions and aspects of it, following many paths, going wide 
(Van Tyne, 2017), 

Convergent thinking The consecutive phase after divergent thinking, consisting in dismissing the 
paths that are dead-ends or deviate from the vision, selecting them to get a 
clearer version of the initial problem or idea (Van Tyne, 2017). 

Iterative process The procedure for arriving to a result or decision by repeating rounds of analysis 
or cycles of operations, with the aim of incrementing the discovery process and 
getting closer to the desired result with each repetition (Business Dictionary, 
n.d., a). 

Prototype A simple, rough simulation of the final product, built with the idea of testing 
aspects of the product or service (UX Magazine, 2014). 

Alpha phase In a software release life cycle, the alpha phase comes after the system testing 
and consists on verifying the code. It does not involve users, but developers 
only. (QA Journal, 2012). 

Beta phase The last step before release in a software release life cycle. It involves users 
assessing functionality of the software. Black box (QA Journal, 2012). 

User Interface (UI) The visual part of a computer application or operating system through which a 
user interacts with a computer or a software. It determines how the user and the 
computer interact (Business Dictionary, n.d., b). 

User Experience (UX) The emotions and attitudes a person experiences when using a product, service 
or system, including aspects of human-computer interaction, product ownership 
and perceptions of aspects like utility, ease of use and efficiency (Smith, 2017). 
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1.  Introduction 
 
1.1. Background and Problem Statement 
 
Some decades ago, the world started undergoing a digital revolution. Nowadays, digital 
technologies are essential in our everyday lives, and the great technological progress is turning 
our societies every time more digital. The health and life sciences sectors are also undergoing 
this transformation towards becoming digitized. Digital health is “the convergence of the digital 
and genomic revolutions with health, healthcare, living and society” (Sonnier, 2017 [Online]), 
and plays an important role in this transition. Digital health is, in essence innovation in 
healthcare systems (Iyawa et al., 2016). It offers the possibilities of making healthcare delivery 
more efficient, safer, reducing healthcare costs, improving access and quality, as well as making 
medicine more personalized (Sonnier, 2017) (Agarwal et al., 2010). On top of that, it has the 
potential of minimizing geographical and socio-economic barriers (Akter and Ray, 2010) 
(Lupton, 2013). 
 
Nevertheless, conventional healthcare systems are very complex, large and embedded systems. 
In addition, they are characterized by typically having an extensive number of operators, and 
by being under strict laws and regulations (Topol, 2010). These facts have caused the 
digitization process of healthcare and life sciences be slower and considerably more challenging 
than that of other industries (Roland Berger GMBH, 2016). Despite that, experts claim that 
there is currently a need for a change in the way healthcare is delivered (Ranck, 2016), and 
suggest digitization as the direction to move towards (Accenture Consulting, 2017). Thereby, 
digital health and all the subsets it encompasses are important factors of this transformation. 
 
Mobile health (mHealth) is a subset of digital health. mHealth it can be defined as the use of 
mobile devices, such as cell phones and computers, to improve health outcomes by connecting 
patients to doctors, collecting and storing health data, improving health care administration, and 
otherwise, making healthcare more accessible (Gleason, 2015). It has been suggested that 
mHealth offers great potential in the improvement of healthcare and life sciences (Silva, 2015) 
(Varshney, 2014). Some of its potential benefits are extension of the coverage of healthcare, 
improvement of healthcare processes and decision making, improvement of prevention and 
management of chronic conditions, or provision of suitable healthcare in emergencies 
(Varshney, 2014). 
 
Problem statement 
In spite of the many potential advantages that mHealth offers, it has been reported that a big 
portion of mHealth projects do not evolve beyond a pilot stage (Gorski et al., 2016). Different 
factors have been suggested to lead to this high failure rate, such as inadequate technological 
resources, social challenges, lack of partnerships, or inadequate management or business 
models (Sundin et al., 2016). However, a major factor seems to be the lack of value propositions 
centered on the end-users of those mHealth products or services (Eckman et al., 2016) (Gorski 
et al., 2016). 
 
A value proposition can be defined as “a statement describing the value of the service from the 
perspective of the customer” (Eckman et al., 2016, p.422), and it is a central building block of 
business models (Osterwalder and Pigneur, 2009). Thus, in order to assist this core weakness 
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of mHealth projects, developers should focus on the target customer segment and create value 
propositions directed to fulfill their needs and wants. 
 
Design thinking (DT) is a human-centered approach to innovation based on the ways designers 
think and work (Brown, 2008) with applications in business and management, for instance in 
product, service and business model innovation (Carlgren et al., 2013). Series of divergent and 
convergent thinking, prototypes, and iterations are some of the characteristics of this 
methodology. In this report, the possibility of the principles of design thinking being enhancers 
of the creation process of user-centered value propositions is evaluated, with the help of a 
framework for DT (Carlgren et al., 2016). The research is based on, first, a set of scoping 
meetings that aided the design of the project scope, and then the study of the cases of four 
startups that operate in the mHealth industry. 
 
 
1.2. Research Aims and Objectives 
 
The aims of this research study are the following: 
 

• To acquire a general perspective about the current situation of the digital health 
(specifically mobile health) industry – with a focus on countries with developed 
economies 

• To investigate whether the design thinking methodology is known among entrepreneurs 
and whether it is used often in product or service development processes – with a focus 
on the mobile health industry 

• To investigate whether principles of design thinking are used by entrepreneurs when 
designing their products or services – focusing on mobile health enterprises 

• To find out if the design thinking principles can alleviate common struggles that 
entrepreneurs experience during product or service development processes  

 
 
1.3. Research Question 
 
This research study investigates the following research question: 
 

Can the principles of design thinking endorse the creation process 
of user-centered value propositions? 

 
 
1.4. Delimitations 
 
The delimitations of the study were selected so that the scope was rather narrow. That was 
mainly due to time constraints and the available resources, in addition to the fact that the 
researcher aimed to carry out a “narrow and deep” study. Hence, the main delimitation was the 
industry to focus on: mobile health (mHealth), within digital health (more specifically, the 
industry of mobile health applications for smartphones). The main reason behind that 
delimitation was the fact that the background of studies of the researcher is in biotechnology 
and biomedicine, in addition to personal interests. 
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The companies that would be involved in the study had to fulfill the requirements of being for-
profit startups based in Stockholm, Sweden. That decision was made because of the following 
reasons: the researcher lives and studies in Stockholm, the city of Stockholm is a startup hub 
itself, and Swedish public healthcare is known internationally. The focus would be on the value 
proposition block of their business models.  
 
This study excludes other aspects related to digital health, such as big data-related, customer 
behavior-related (e.g. with regards to the adoption of mHealth technologies), or regulations and 
legislation related to digital health. Additionally, the study does not include other subsets of 
digital health, like telemedicine, telehealth, eHealth, etc. Finally, applications of mobile health 
technologies in developing countries were not included.  
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2.  Literature Review 
 
2.1. Living a digital revolution 
 
Some decades ago, developed economies started to experience a digital revolution. The launch 
of the first personal computers in the 1970s, as well as the popularization of e-mails in the 1980s 
and the emergence of the World Wide Web in 1991 (World Wide Web Foundation, 2008), were 
some of the crucial factors that led this process. The appearance of social networks with the 
start of the new millennium made this trend become even stronger. Digitization is the 
continuing convergence of the real and the virtual worlds (Kagermann, 2015). Today, digital 
technologies are essential in our everyday lives. Moreover, enormous technological progress is 
being made every year, making our world become more and more digital. 
 
Nowadays, we find digital devices in nearly all areas and activities carried out in our societies. 
The healthcare and life sciences industries are also experiencing this transition towards 
becoming digital. However, digitization of healthcare systems has been slower and 
considerably challenging compared to other industry sectors (Roland Berger GMBH, 2016). 
 
 
2.2. What is digital health? 
 
To understand digital health, Sonnier (2013) proposes a good comparison. Taking the example 
of the automobile industry, it is easy to see that from the first days of personal cars until now 
the number of gadgets that we – as drivers – can benefit from has increased remarkably. Today, 
drivers of new cars have instruments providing information about the car status, how the car is 
performing, speed, in addition to supplementary GPS devices or traffic information. We have 
come to the point that we rely on these tools so much that we need them in order to drive 
comfortably. 
 
If we move to the health field, we could make the analogy of driving a modern car along the 
road with having a predetermined destination in mind when it comes to our own health. Digital 
technologies offer the possibility to monitor our health, track constant vital signs, or get real-
time information about our body in easy, comfortable and practical ways. All that is possible 
nowadays, the technology is available, but it appears that most people do not use or have access 
to health tools comparable to those of a modern car. Conventional healthcare systems are 
characterized by annual check-ups, intermittent status updates, and possible unforeseen visits 
to the doctor when unexpected events happen. Nonetheless, for instance with the use of 
smartphones and other wireless devices, digital health offers the possibility to monitor, analyze, 
report and transmit health data. Digital tools can empower us to self-monitor our health and 
become engaged with healthcare systems. The Internet is the principal enabler when it comes 
to being “connected”, and mobile technologies and cloud computing play also important roles. 
Furthermore, social networks allow people to share health data, share experiences or insights, 
as well as support and motivate one another. Digital health also allows us to choose and access 
health services intelligently. (Sonnier, 2013) 
 
Many authors have proposed definitions for the concept of digital health. However, its novelty 
and broadness are factors that make it lack a consistent theoretical definition, as Robinson et al. 
reported (2015). For example, Sonnier (2017 [Online]) defines digital health as “the 
convergence of the digital and genomic revolutions with health, healthcare, living and society”, 
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emphasizing that it not only enables patients’ health but also families’ support and assistance 
to the patients (Sonnier, 2016). Baumann et al. (2015, [online]) propose that digital health is 
“the collaborative integration of disparate technologies into healthcare to prevent, diagnose, 
treat, and manage diseases and to encourage, measure, track, and support wellness. It is – above 
all – about people, not things”. Iyawa et al. (2016, p.246) put forward a definition for digital 
health built from other authors’ previous theoretical definitions: “an improvement in the way 
healthcare provision is conceived and delivered by healthcare providers through the use of 
information and communication technologies to monitor and improve the wellbeing and health 
of patients and to empower patients in the management of their health and that of their families”. 
For its simplicity and concision, as well as owing to the fact that it is in consonance with many 
other scholars’ definitions, this report uses Sonnier’s definition of digital health. 
 
Digital health includes wireless devices, hardware sensors, microprocessors and integrated 
circuits, the Internet, social networking, mobile and body-area networks (wireless networks of 
wearable computing devices (O’Donovan et al., 2009)), health information technology, and 
personal genetic information, among others. Digital health can also be classified in many 
different subsets; some examples would be Mobile Health (mHealth), Wireless Health, Health 
2.0, eHealth, Health IT, Big Data, Health Data, Cloud Computing, ePatients, Telehealth and 
Telemedicine, Personalized Medicine, etc. (Sonnier, 2017) 
 
Digital health is a good example of innovation in healthcare systems (Iyawa et al., 2016). 
Digital health offers the possibilities of making healthcare delivery more efficient, safer, 
reducing healthcare costs, improving access and quality, as well as making medicine more 
personalized (Sonnier, 2017) (Agarwal et al., 2010). This novel digitized healthcare offers the 
opportunity of reaching the lives of a much larger number of health consumers, compared to 
conventional healthcare systems. It has the potential of minimizing geographical barriers, 
making healthcare more accessible around the world (Akter and Ray, 2010). Likewise, barriers 
due to socio-economic statuses are promised to decrease (Lupton, 2013). 
 
Moreover, digital health facilitates the current trend of patient empowerment. Digital health, 
and particularly mHealth, motivate and give power to patients to self-care and handle their own 
healthcare (Silva et al., 2015), for instance enabling patients to be aware of their diagnoses, 
monitoring, disease control, etc. (McWilliams, 2016). With digital tools, patients can become 
the main players in their personal health and wellbeing (Sonnier, 2013) which in turn would 
increase patient satisfaction. What is more, the digitization of healthcare systems is provoking 
the healthcare delivery model to switch from the current healthcare professional-controlled 
care towards a healthcare professional-managed care (Varshney, 2014) (Deloitte UK Centre 
for Health Solutions, 2015), even though the degree in which that will happen will vary 
depending on the nature of every case. 
 
This digital transformation of healthcare is, in fact, a reality, and it started years ago. For 
example, personal digital assistants (PDAs), which allowed physicians to download medical 
records and images, laboratory results, drug information, etc., were introduced to some 
healthcare systems in the 1990s. During that decade, mobile devices also started being used 
within healthcare systems, enabling patients to be aware of their diagnoses, disease control, 
monitoring, etc., regardless of their location. (McWilliams, 2016). 
 
However, the nature of conventional healthcare systems makes the achievement of a complete 
digital transformation very complex. Healthcare systems as we know them are large, very 
intricate infrastructural and social systems, with many operators. They are very mature systems, 
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deeply established in societies. Furthermore, the practice of medicine is also very difficult to 
change (Topol, 2010). 
 
Experts have reported that currently there is a need for a change in the way healthcare is 
delivered, because of both economic and public health issues (Ranck, 2016). The fact that 
societies are aging, that chronic diseases are more present, that existing national health services 
have very high costs, or the need to empower patients to handle their own health and turn them 
into engaged actors in the healthcare are examples of situations that could benefit from having 
digital health services available (Silva et al., 2015). Moreover, many have argued that digitized 
healthcare systems will be required in a near future (Silva et al., 2015) (Accenture Consulting, 
2017). 
 
 
2.3. Mobile health, a subset of digital health 
 
Mobile health (mHealth) is a subset of digital health. It has been defined by many authors in 
somewhat different ways. For example, Bahvnani et al. (2016, p.1428) define it as “the practice 
of medicine supported by portable diagnostic devices”. Gleason (2015) proposes mHealth as 
the use of mobile devices, such as cell phones and computers, to improve health outcomes by 
connecting patients to doctors, collecting and storing health data, improving health care 
administration, and otherwise, making healthcare more accessible. Thus, Gleason (2015) 
emphasizes the fact that mHealth can connect patients to healthcare providers remotely. Adibi 
(2012, p.586) defines mHealth as “the use of wireless portable devices capable of transmitting, 
sorting, processing, and retrieving real-time and non-real-time data”. This report will use 
Gleason’s definition of mHealth, due to the fact that it is simple and easy to understand, but at 
the same time it encompasses most of the aspects that other definitions include.  
 
According to Varshney (2014), mHealth presents several benefits, which are presented below: 
 

• Extending the coverage of healthcare: mHealth offers the possibility to remove 
locational constraints, since the patient and the healthcare professional do not have to 
be in the same place nor have to be stationary. It also can make possible both 
synchronous and asynchronous health monitoring, occurring the latter for example 
when a specialized doctor sends a diagnosis to the primary care physician and to the 
patient at a different time. 
 

• Improving healthcare processes and decision making: being one of the major goals 
of mHealth to make healthcare processes more efficient, mHealth can for instance 
decrease the time for task completion, as well as lead to faster decision making (Mitsa 
et al., 2007) and facilitate access to patients’ histories (Abraham et al., 2009). Moreover, 
another of the main goals of mHealth is to improve the quality of healthcare outcomes. 
mHealth can play a very important role in decision making: mobile technologies can 
assist the needed information anytime anywhere to anyone authorized. 
 

• Preventing and managing chronic conditions: chronic diseases constitute the most 
common, costly and preventable disease group, for example, in the United States 
(Centers for Disease Control and Prevention, 2018). Some of the most frequent are heart 
disease, cancer, stroke, diabetes and arthritis. mHealth can help both prevent and 
manage chronic diseases. For instance, mHealth can monitor physical and behavioral 
health, medications or activities of daily living. Furthermore, mHealth can also provide 
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mobile-enabled interventions. Figure 1 represents a model proposed by Varshney 
(2014) for a possible use of mobile health in the prevention and management of chronic 
conditions. 

 
 
 
 
 

• Providing suitable healthcare in emergencies: mHealth can enhance health assistance 
in emergency situations, for example by speeding up processes, getting patients’ 
information, and assisting decision making, as well as incidence detection. 

 
Moreover, digital health can increase availability of medical services in developing countries 
(Hsu et al., 2005), where healthcare facilities are often remote and inaccessible. In fact, mHealth 
services are already becoming popular in developing countries (Källander et al., 2013). 
Nevertheless, the focus of this report is on the mobile health industry in countries with 
developed economies. 
 
Bahvnani et al. (2016) propose a classification of mHealth technologies in five categories: (i) 
smartphone health applications, (ii) smartphone-connected devices, (iii) wearable and wireless 
devices, (iv) handheld-imaging platforms and (v) miniaturized sensor-based technologies. This 
study focuses on smartphone health applications within the mHealth field. 
 
 
2.3.1. Smartphones: Essential Components of the Modern Life  
 
Smartphones are regarded as essential components of modern life. Mobile phones have evolved 
from simple communication tools (e.g. 2G feature phones), which only allowed to do phone 
calls, and a bit later on also simple text messaging, to versatile “small portable computers” – 
what we call smartphones (e.g. iPhone and Android-based phones), which offer an every time 
wider variety of functions. A smartphone is a handheld-sized device consisting in a piece of 
technology that combines mobile communication and computation (Mosa et al., 2012). 
Moreover, mobile devices are increasingly becoming more embedded in everyday routines 
(Jung, 2013). It has been reported that at the end of 2017 two-thirds of the world’s 7,6 billion 
inhabitants own a mobile phone (We Are Social, 2018). Furthermore, in 2018 the number of 

Figure 1. Model proposed by Varshney (2014) for the possible role of mobile health in the 
prevention and management of chronic conditions. 
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phone users globally rose 4% with respect to 2017, reaching the 5135 billion people (We Are 
Social, 2018).   
 
During the last couple of years, the potential uses of mobile devices in healthcare systems have 
gained importance globally in a significant manner (Sood et al., 2018).  There has also been an 
increase in the adoption of smartphones by both healthcare professionals and the general public 
(Mosa et al., 2012).  
Even though mHealth uses mobile phones, patient monitoring devices, PDAs (personal digital 
assistants), tablets or laptop computers, the smartphone is considered by many to be the most 
popular and attractive device compared to other platforms. This is due to the fact that its unique 
characteristics, such as easy accessibility, personalization and location based services (Akter 
and Ray, 2010). 
 
 
2.3.2. Mobile applications: the key to smartphone personalization 
 
Mobile applications (apps) are a remarkably innovative aspect of smartphones. A mobile 
application is “a standard software that exists on a smart device” (e.g. a smartphone or a tablet 
computer) (Aungst et al., 2014, p.156). Apps can be downloaded by users into their 
smartphones or tablet computers. The apps market has transformed the mobile phone industry 
(Jung, 2013). Users can now personalize their smartphones by downloading any app they want, 
which gives them much more control over their mobile phones and, indirectly, over the mobile 
devices market (Verkasalo et al., 2010). 
 
The focus of this study is on health apps for smartphones. There is an increasing interest in 
smartphone apps as tools for interventions that deliver health information. For example, the 
number of health-related apps on the two-major mobile device software platforms (App Store 
and Google Play) has grown significantly in the last couple of years and is expected to keep 
increasing in the future (Kwon et al., 2016). 
 
 
2.3.3. Mobile health applications 
 
Going back to the Bahvnani et al. (2015) classification of mHealth technologies, one of the 
proposed categories was “smartphone health applications”. That involves health-related mobile 
applications, which offer health-related services for smartphones, tablets and other mobile 
devices. 
 
Health apps offer different services, such as (Silva et al., 2015): 

• Self-monitoring (e.g. tracking of workouts, weight management, diet management, 
sleep tracking) 

• Drug control (e.g. tracking of medication regimes) 
• Disease management (e.g. facilitation of physician-patient communication, glucose 

control for diabetes, autism management) 
• Education (e.g. general health education, women’s health education, medicine 

education) 
Thus, the market of health apps can be directed toward diverse end-users, but one can classify 
those end-users in two main blocks: the patients side (including the patients themselves, but 
also family members, friends, etc., and everyone who wants to use a health app by their own 
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initiative); and the health professionals side (including physicians, nurses, other clinicians, etc.) 
(Silva et al., 2015). 
 
Health apps have considerable potential for promoting positive changes in health behavior 
(Kwon et al., 2016). They also promise an ability to contribute to public health improvement 
(Kwon et al., 2016). However, aspects related to security, privacy, software engineering, 
medical implications, or user implications of health apps usage, have been addressed in 
different occasions, and are still questioned by some (Dehling et al., 2015). Therefore, 
understanding of the mentioned aspects, as well as of factors related to app downloading and 
app usage, are key both to encourage smartphone users to use health apps and to help build up 
communication strategies for public health (Kwon et al., 2016). 
 
This study focuses on the two main health apps categories inside the mobile health apps market 
(based on the iOS App Store and Google Play Store) (App Store, Apple Inc., 2018): medical 
apps, and health and fitness apps. 
 
Mobile medical apps are “applications on a wireless device that are used as accessories to 
medical devices or to convert a mobile platform to a medical device” (Barton, 2012, p.46). 
Mobile medical applications can play a role as clinical tools in medical practice (Aungst et al., 
2014). The functions they can perform are very diverse (Aungst et al., 2014), ranging from 
communication between individuals and health systems (such as call centers, appointment 
reminders, treatment compliance) to health monitoring and surveillance (including surveys, 
patient monitoring devices), and access to information at the point of care (health records, 
decision support) (Barton, 2012). Figure 2 shows a classification of possible clinical uses for 
medical apps. 
 
Health and fitness apps can be a support to physicians’ health tracking. In general terms, they 
aim to motivate end-users (who in this case are from the patient side in most cases) to be 
physically fit and healthy in the periods between doctor visits, by guiding or tracking physical 
exercise, diet, sleep habits, relaxation, general healthcare information, etc. (Higgins, 2016). 
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2.4. Lack of user-centricity in mobile health projects: a main cause 

of project failure 
 
Despite the potential of mHealth projects, it has been reported that the majority of initiatives 
do not evolve beyond the pilot stage (Gorski et al., 2016). Some of the reasons behind this 
sudden failure can be inadequate technological resources, social challenges (e.g. social stigmas, 
context-specific gender roles), high turnover rates related to poor employee management, or 
lack of partnerships (Sundin et al., 2016). Remarkably, most mHealth systems are born from 
research and development projects, which in many occasions leads to a lack of the necessary 
financial models and business models (Gorski et al., 2016). In addition, in the mHealth industry 
often customers are not the same actors as consumers (Gorski et al., 2016). While customers 
might be the government, private companies or non-governmental organizations, consumers 
(end-users) are usually healthcare providers or patients. That means that the actors who pay for 
the mHealth products or services (customers) might not be the same as the actors who use those 
products or services (consumers). Problematic situations arise when producers do not 
understand, or do not articulate, the needs of the population correctly (Gorski et al., 2016). 
 
Nevertheless, Eckman et al. (2016) and Gorski et al. (2016) suggest that a core reason why a 
great number of mHealth projects do not evolve beyond the pilot stage is that they do not 
account for the real end-user needs and wants; thereby, the value propositions of those projects 
are not user-centered enough. 
 

Figure 2. Representation of the possible clinical uses of mobile medical applications (Aungst et al., 2014). 
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2.4.1. The value proposition: a key building block of business models 
 
In order to understand what is a value proposition, one has to introduce first the concept of a 
business model. A business model “describes the rationale of how an organization creates, 
delivers and captures value” (Osterwalder and Pigneur, 2009, p.14). Osterwalder and Pigneur 
(2009) argue that a business model should seek to solve problems and satisfy customer needs. 
The value proposition is one of the key building blocks of business models. It can be defined 
as “a statement describing the value of the service from the perspective of the customer” 
(Eckman et al., 2016, p.422). Thus, it should be designed so that it can help solve problems and 
satisfy needs that customers have. Value propositions are to be created thinking about the value 
they would represent for specific customer segments. A customer segment is a group of people 
who have common needs, behaviors and other attributes (Osterwalder and Pigneur, 2009). 
Focusing on specific customer segments and getting to understand their needs facilitates the 
creation of strong value propositions, due to the fact that they can be more user-centered. Thus, 
user-centered value propositions are those that have been designed from a deep understanding 
of the target end-users and their needs. Then the product, service or business model will be built 
around those strong value propositions. Furthermore, in order for a product or service to be 
successful, it is important that end-users understand what value is being offered to them 
(Eckman et al., 2016). To have strong value propositions is fundamental for a business to 
succeed, which also applies to digital health and mHealth enterprises (Gorski et al., 2016).  
 
In the mHealth field, value propositions can be aimed to provide earlier and faster access to 
medical care, adherence to drug treatment regimens, public education programs, or payment of 
medical care, among others (Gorski et al., 2016). 
 
 
2.5. The Design Thinking Methodology 
 
Design has always been conceived as an innovation catalyst, but in the last couple of years the 
interest in design thinking (DT) has increased. Remarkably, one of the fields that has shown 
more interest in DT applications is industrial management, partially due to DT’s similarities 
with the lean startup and agile principles as a way of working (Landis, 2016) (Figure 3). 
 

 
DT emerged as a human-centered approach to innovation based on the ways designers think 
and work (Brown, 2008). It has applications in business and management, for instance in 
product, service and business model innovation (Carlgren et al., 2013). It has been proposed 
that DT, or the creative principles associated with the design function, might be able to provide 
valuable innovation when they are applied to strategy development and business management 
(Leavy, 2010). Liedtka (2011) proposes DT as a process of continuously redesigning a business 
to achieve both product and process innovation. 
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Tim Brown – the author of the most cited article on DT (“Design Thinking” in Harvard 
Business Review, 2008) – and David Kelley – founder of the global design innovation company 
IDEO – introduced the concept of design thinking as a general human-centered approach to 
problem solving, creativity and innovation (Brown, 2008). Brown also describes it as a way to 
balance feasibility, viability and desirability, remarking that often desirability is omitted from 
innovation and development work (Brown, 2008).  
 
Carlgren et al. (2016) reported a lack of coherence on the definition of the concept of DT 
between scholars and practitioners. It has been classified as a discipline, as an approach, and 
also as a way of thinking or mindset. Back to Brown, he has even proposed different ways to 
understand DT: a “team-based approach to innovation”, a “discipline”, a “part of a development 
process” (Brown, 2008). Dunne and Martin (2006, p.518) described the concept as “integrative 
thinking”, understanding that term as “a way of thinking that combines the generation of new 
ideas with their analysis and evaluation of how they apply”. 
 
Besides this ambiguity, models for DT, which are based on frameworks that include a number 
of tools, have also been proposed. In them, the human-centered approach to innovation and the 
fact of having interdisciplinary teams are remarked (Fraser, 2012) (Seidel and Fixson, 2013) 
(Carlgren et al., 2016). Nevertheless, those models also have some differences. 
 
This uncertainty and variety of interpretations lead to a challenge of figuring out which would 
be the best way to define and conceptualize DT in this report. Carlgren’s framework of DT 
(2016) was selected due to the fact that it is based on many other authors’ work, it is rather 
novel, and it can encompass slightly different interpretations of DT. Another reason is that 
Carlgren’s framework (2016) is researchable both in theory and in practice. 
 
 

Figure 3. Representation of how design thinking, the lean startup and the agile principles align. Landis (2016) 
proposes that DT discovers the need, the lean startup discovers a problem and agile discovers a solution. 
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2.5.1. Carlgren’s framework for design thinking 
 
Carlgren’s framework for DT (2016) was based on a study of six companies that claimed to be 
using DT in various ways, and had been using it in their organizations for a considerable period 
of time (4 to 10 years). They carried out a qualitative exploratory approach for data collection, 
consisting in semi-structured interviews to employees of those companies (a total of 36 
interviews). The interview questions included, first, the companies’ (and employees’) 
definitions of DT, its context of use, and initial motivations for adopting the methodology; 
secondly, what was actually done, and what were the main benefits and challenges. 
 
The result was a framework for DT which presents five different themes: (i) user focus, (ii) 
problem framing, (iii) visualization, (iv) experimentation, and (v) diversity (see Table 1 below). 
Note that these are not steps or sequential phases, but rather themes that characterize the use of 
DT. The five themes are introduced below. 
 
 

• User Focus: it is based on empathy building, deep understanding of the users and their 
needs, and user involvement. The idea behind is that every activity has to be made 
aiming to find solutions to user needs, even to those needs that users are unaware of. 
The principles or mindsets that should be associated to the User focus theme are those 
of being empathic, curious, non-judgmental and social. The practices associated with 
this theme are based on qualitative research; their aim should be to understand latent 
needs and pain points of users. For that, one should involve users in the idea generation, 
prototyping and validation of those ideas. 
 

• Problem Framing: this theme is based on trying to widen, challenge and reframe the 
initial problem. One should avoid to attempt to solve the problem, but try to reformulate 
it instead: create many alternatives instead of narrowing it down from the beginning. 
The mindset should be that of unconstrained thinking, be open to the unexpected, try to 
be comfortable with complex problems and ambiguity. The practices could be to 
challenge, reframe, expand the spaces of both the problem and the solution; to find 
patterns, alternative problem formulations. 

 
• Visualization: it consists in making visual, tangible representations from ideas or 

solutions. The mindset should be thinking through doing, bias towards actions. The 
practices could be to externalize knowledge, to communicate making ideas tangible. 
That should also be used for working on those ideas and creating new ones. One should 
structure data visually, make simple, rough representations, like sketches, mock-ups, 
storyboarding. The aim is to provide experiences to enable understanding of the ideas, 
in order to create consensus and share insights. 

 
• Experimentation: it consists in testing, iterating, moving between divergent and 

convergent ways of thinking. One should aim for getting user feedback from the testing 
cycles. The attitude should be the one of “fail often and fail soon”, hence giving value 
to mistakes instead of considering them a waste of time. Furthermore, the mindset 
should be focused on learning, being curious, creative, and playful. The practices 
associated with experimentation are iterative work (divergent and convergent), 
prototype quickly and often, test with potential users, etc. 
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• Diversity: it refers to having diverse teams, whose members bring different 
perspectives and competences. The ideal team would be that one that combines different 
ages, cultures or origins, work experiences, skills, personalities… Team members 
should collaborate to integrate the different perspectives into the situation. Thus, the 
mindset should be openness, democratic spirit, which serves also as a source of 
inspiration. The practices associated with diversity are conscious creation of diverse 
teams, collaboration of all members as equals, seek of diverse perspectives and 
inspirations, etc. In addition, collaboration with external entities or actors potentiates 
diversity even more, which can add value to the outcome. 

 
 

 
 
 
2.5.2. The “Double Diamond” process of design thinking 
 
In order to understand better the process, one goes through when using design thinking, it has 
been proposed to represent it as a double diamond-shaped process (British Design Council, 
2016) (Service Design Vancouver, n.d.) (Figure 4), in which the four main stages of the DT 
process are pictured: discover, define, develop and deliver. The shape of a “double diamond” 
displays the principles of divergent and convergent thinking and activity used in DT. 
Furthermore, the first diamond – encompassing discover and define phases, being divergent 
and convergent, respectively – is for problem exploration; while the second diamond – which 
includes the develop and deliver phases, being again divergent and convergent, respectively – 
is for solution exploration. Iterations can, or should, be done after each diamond segment of the 
process. In other words, design thinking should be an iterative process, a non-linear process. 
Each of the four main phases can include a wide variety of methods, activities, etc., the selection 
of which will depend on each situation in particular. Therefore, starting with an input, for 

Table 1. Representation of Carlgren’s framework for design thinking (Carlgren et al., 2016) 
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example an ambiguous problem, the DT team goes through the four phases, applying divergent 
and convergent thinking, and iterating. The result is expected to be a specific solution for the 
initial problem. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The double diamond process for DT is compatible with the previously presented framework 
(Carlgren et al., 2016). Each of the themes that the framework proposes should in fact be taken 
into account in each of the four phases of the double diamond process. However, some of the 
themes will gain importance in some of the phases. For instance, the User Focus theme is 
highlighted during the Discover phase, where the team should try to research the problem and 
the potential users, aiming to understand the user needs – perhaps even the hidden needs. 
Nonetheless, User Focus is important throughout the whole process, and the team needs to keep 
it in mind when moving on to the next phases of the process.  
 
  

Figure 4. The Double Diamond design process of design thinking (Service Design Vancouver, n.d.). 
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3.  Methodology 
 
This chapter presents the methodology that was used to carry out this study. The selection of 
tools and approaches was done evaluating how useful that combination would be to answer the 
proposed research question, and to accomplish the research aims and objectives. The research 
was designed taking into account the available resources and the present constraints (mainly 
time constraints). Moreover, the research design was done trying to ensure reliability and 
validity of the findings. 
 
3.1. Research Paradigm 
 
Research paradigms, or assumptions, guide how the research should be carried out (Collis and 
Hussey, 2014, p. 59). Kuhn (1970) describes a research paradigm as “a cluster of beliefs”, and 
claims that the paradigm has to guide researchers in the decisions about what should be studied, 
as well as how results should be interpreted. Thus, deciding upon the research paradigm should 
be the first step in the research design. This study is based on the research paradigm 
interpretivism. Interpretivism assumes that social reality is subjective and multiple, therefore 
it is affected by the act of investigating it (Collis and Hussey, 2014). The exploration of 
richness, depth and complexity are considered necessary to understand phenomena (Håkansson, 
2013). Thus, it “explores the complexity of social phenomena with a view to gaining 
interpretative understanding” (Collis and Hussey, 2014, p. 45). 
 
 
3.2. Research Approach 
 
The research approach of this study was inductive, meaning that conclusions were drawn by 
investigating on the focus of research (e.g. having the problem, the organizations, etc., on focus) 
through the use of research methods (Greener, 2008). In inductive research, empirical 
observations lead to explanations (hypotheses), then logic and reasonable premises are used to 
narrow down the contingent explanations (Bahttacherjee, 2012). 
 
Being based on interpretivism, this study uses qualitative research methods. By using these 
methods, the intention was to reach understanding of opinions, meanings, behaviors. Then, 
from that point one aims to build hypotheses and theories (Håkansson, 2013). The research 
methods employed were non-experimental: descriptive, applied and empirical research 
(Håkansson, 2013). 
 
 
3.3. Data Collection 
 
The data collection was done through (i) literature review, (ii) scoping meetings, (iii) semi-
structured interviews with company employees (primary data). The literature sources included: 
peer-reviewed journal articles, books, reports, academic Master’s Theses, websites, and video 
material. Google Scholar, Science Direct and KTH Library were used as the main platforms for 
literature search. The scoping meetings were helped define the scope, the methodology and the 
research question formulation. The semi-structured interviews provided the basis for the 
findings. 
 



 17 
 

 
3.3.1. Scoping Meetings Process 
 
A total of six scoping meetings with six different experts were scheduled during the initial phase 
of the thesis project. People with expertise in fields of interest in this study – design thinking, 
digital health, or innovation in science and technology – were contacted via e-mail. Both 
scholars and practitioners were approached, and all agreed to have a meeting. 
 
The general aim behind the scoping meetings was to get advice about the scope of the study, to 
optimize the direction of the research (taking into account the available resources and time), as 
well as to find a fit between the requirements of the thesis project and personal interests. 
Moreover, most of the meetings were aimed to define the research question and the 
methodology of the study. However, the aim of each individual meeting varied, depending on 
the timepoint of the study when each meeting was scheduled, as well as on the professional 
expertise of each person. Guidelines presenting the main points the researcher wanted to tackle 
were prepared prior each meeting (the guidelines can be found in Appendix I). The meetings 
followed the style of semi-structured interviews, thus their structure was not rigid and the 
experts were given flexibility when it comes to the content they wanted to cover and the 
extension of their answers (Westlander, 2000). All scoping meetings were face-to-face and they 
lasted between 60 and 80 minutes. Table 2 shows the list of the six scoping meetings. 
 

Table 2. Scoping meetings carried out during the first half of the research project timeline. 

Person Current job – Company Professional expertise Place Date Duration Mode 

Pere 
Condom-

Vilà 

Director of the “Catalunya 
Emprèn Program”, an innovation 

and entrepreneurship program 
from the Catalan Government – 

Generalitat de Catalunya 

Extensive experience in 
innovation in science and 

technology 

Girona 
(Spain) 23/03/2018 70 min Face-to-

face 

Cecilie 
Hilmer 

Project Manager and Design 
Thinker –  Karolinska Institutet 
(Unit of Bioentrepreneurship). 
Co-Founder – Innoki GmbH & 

Co. KG 

Expert in design thinking 
(scholar) and experience 
working with innovation 

in life sciences 

Stockholm 12/04/2018 80 min Face-to-
face 

Madeleine 
Winberg 

Consultant (digital consumer 
journey, project leader) – Valtech 

Sweden 

Work experience in digital 
health Stockholm 23/04/2018 80 min Face-to-

face 

Rich 
Nadworny 

Design education and capacity 
building lead, design strategist – 

Transformator Design. 
Director of Entrepreneurship and 
Innovation – Dartmouth College. 

Principal – Empatico 

Expert in design thinking 
(practitioner) Stockholm 24/04/2018 60 min Face-to-

face 

Samer 
Yammine 

Chairman – Mentorship 
Consultancy Lab. 

Business Development Advisor – 
Start-Up Stockholm. 
Chairman – CelFIT. 

Faculty, Course director – 
Stockholm School of 

Entrepreneurship. 
Project Leader, BioDesigner – 
Karolinska Institutet (Unit of 

Bioentrepreneurship). 

Experience working in the 
startups world, 

entrepreneur (life sciences 
sector), experience in the 

life sciences business 

Stockholm 02/05/2018 60 min Face-to-
face 

Alexandra 
Lindfors CEO – Ocean Observations Expert in design thinking, 

business strategy Stockholm 02/05/2018 60 min Face-to-
face 
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3.3.2. Interviews Process 
 
The empirical data collection was carried out through semi-structured interviews (Westlander, 
2000) to employees/founders of companies. The selection of possible companies to include in 
the study was done by researching enterprises that fit with the delimitations of the study 
(startups based in Stockholm, which have a product or service about mobile health). The 
companies were found mainly through Internet. 
 
The websites from the startup hubs H2 Health Hub and Sup46 (both located in Stockholm) were 
used for the search of companies. The H2 Health Hub is a startup hub for the health community 
in Stockholm, and all startups who are settled there are from the digital health industry. The 
network LinkedIn was also used for the search, as well as Google, using the terms “Stockholm”, 
“Sweden”, “startup”, “mobile health”, “digital health”, “healthcare”, “app”, “mobile”, 
combined in different ways. Rankings of health and medicine apps were searched online, both 
for the Swedish and the European markets. That was used to get an insight of which  kind of 
apps are currently the most downloaded. However, the rankings were only used as a support, 
but decisions were not based on whether an app appeared on the top of a ranking or not. Another 
source of information through which companies were reached was personal recommendations, 
for example from the scoping meetings. 
 
A total of 13 companies were contacted via e-mail. In that e-mail, a brief explanation about the 
Master’s Thesis project was presented, as well as a personal introduction. After that, they were 
given the possibility to participate in the study through an interview. 
 
In the occasions that the company showed interest in the project, they were offered the 
possibility of having a pre-interview meeting. The researcher did not know any of the potential 
interviewees before conducting the pre-interviews. The aim of the meeting was to see if there 
was a match between the company and the thesis project, as well as to give them a brief 
introduction about the topic of the study and about what the interview would consist in. Four 
of pre-interviews were carried out with four founders of different startups. All of them led to 
scheduling interviews with the respective companies (Table 3). 
 
The companies were asked for the interviewee to be a person who was involved in the product 
or service development process. Hence, a person who knew in detail what was done, why, and 
how, from the moment when the conceptualization of the idea started until it was launched. In 
all cases, the founders of each startup claimed to have that knowledge and agreed on being 
interviewed. 
 
The researcher, as the interviewer, designed the interview questions so that they tackled the 
topic of interest indirectly, in order to obtain honest answers that reflect how the real situations 
were. For instance, the interviewer did not ask whether the interviewee knew what DT is, but 
formulated a series of questions that tackled different aspects of DT, in order to figure out if 
that person knew about it. A direct question with a number of techniques and methods that can 
be used when one wants to innovate was included at the final part of the interview; with that, 
the aims were both to see if the interviewees knew about those techniques and methods, and if 
they actively used them in the development process. The four interviewees were sent the 
interview questions some days prior their respective interviews. The questions formulary can 
be found in Appendix II. 
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All interviews were carried out face-to-face at the H2 Health Hub in Stockholm, the startup hub 
where these four startups are settled. The four interviews were tape-recorded, after having 
consent from the respective interviewees. The interviewees were given the possibility of 
keeping the companies anonymous, but none of them claimed it to be necessary. All interviews 
lasted between 50 and 60 minutes. 
 
 

Table 3. Interviews carried out to mHealth companies. 

Company Product or service Interviewee Place Date Duration Mode 

Nerve Labs Florence Founder (CEO) H2 Health Hub 
(Stockholm) 15/05/2018 55 min Face-to-face 

Upcard Upcard – an autism app Founder (CEO) H2 Health Hub 
(Stockholm) 15/05/2018 60 min Face-to-face 

MedUniverse MedUniverse Founder (COO) H2 Health Hub 
(Stockholm) 18/05/2018 55 min Face-to-face 

Byon8 AITOPYA Founder (CEO) H2 Health Hub 
(Stockholm) 18/05/2018 50 min Face-to-face 

 
 
3.4. Data Analysis 
 
The results obtained from the six scoping meetings were analyzed taking the theoretical 
literature as the basis for the analysis. The information and knowledge gained from those 
meetings was used to further define the scope and the methodology of the thesis project, as well 
as to direct the research question in an optimal direction. Due to the nature of those scoping 
meetings, the researcher contrasted carefully the information and suggestions received with 
available literature. In addition, personal opinions were not taken into account. 
 
All interviews were tape-recorded and transcribed by the researcher for an optimal analysis (the 
transcripts can be found in Appendix III). The results from the four interviews were, first of all, 
contrasted with available literature about both digital health, mHealth and design thinking. 
Information obtained during the scoping meetings (which had been previously contrasted with 
literature) was also used to analyze the content of the interviews. Then, a framework for design 
thinking (Carlgren et al., 2016) was used for a comparison analysis between each of the 
interviews and the framework, separately. Importantly, the researcher focused on findings 
regarding specifically the product or service development processes, even though all gathered 
information was taken into account, due to possible correlation effects. Each of the themes that 
the DT framework proposes (User Focus, Problem Framing, Experimentation, Visualization 
and Diversity) was studied for each company’s case. Special attention was put on: 
 

(i) How they got the idea of the product or service. 
(ii) Whether they started the process already with an idea in mind or exploring the 

problem space. 
(iii) The first steps they carried out when designing the product or service. 
(iv) Whether they sought for feedback, how they did it and who gave them the feedback. 
(v) How they prototyped. 
(vi) How they iterated, how often, on what did they base the iterations. 
(vii) The techniques and methods that each company claimed to have used and how they 

used each of them. 
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(viii) The mindsets that were expressed by each company (assuming those were of their 
respective team members) during the different phases of the development process – 
and a comparison with the mindsets associated with each theme in the DT 
framework. 

(ix) The practices each company carried out throughout the different phases of the 
development process – and a comparison with the practices with each theme in the 
DT framework. 
 

Afterwards, a combined analysis of the interviews was carried out, in which the researcher 
studied the cases from a global perspective. The DT framework with its five themes was 
considered again. 
 
 
3.5. Ethics and Sustainability Issues 
 
The researcher pursued an ethical approach throughout the research study, striving for 
knowledge, truth, and avoidance of error. The companies participating in the study were given 
the possibility of being presented as anonymous entities, but none of them considered it to be 
necessary. To increase the reliability of the study, the interviewees were asked for permission 
to be tape-recorded prior to the interviews; all accepted. The researcher pursued diversity 
among specialists for the scoping meetings, for instance considering aspects such as gender, 
type of institution or organization they represent, area of expertise or origin. Respect guided the 
conduct of all scoping meetings and interviews. Moreover, diversity was a key aspect in the 
findings, as well as for their analysis and discussion. 
 
During the course of the research study, several sustainability aspects were taken into account, 
using The Global Goals for Sustainable Development as inspiration (The Global Goals for 
Sustainable Development, 2015). Special attention was put into the goals “Good Health and 
Well-being”, “Reduced Inequalities” and “Industry Innovation and Infrastructure”, and how 
mHealth can help societies move towards those goals. 
 
The design thinking methodology, one of the topics of study in this research project, encourages 
to start the design process studying the problem space, extending it. That, on top of the other 
principles of this methodology, has the potential of increasing the likelihood of undergoing a 
steady stage after the product or service development process. Hence, this methodology has the 
potential to enhance more sustainable industrial processes. 
 
Digital health, the other pillar of this project, can be the foundation of more equal healthcare, 
in addition to enable an expansion of the access to healthcare – for instance eliminating 
geographic and economic barriers. 
 
  



 21 
 

4.  Findings 
 
This chapter presents the findings from the scoping meetings, followed by those from 
interviews with companies. 
 
 
4.1. Insights from the Scoping Meetings 
 
The six scoping meetings that were carried out provided the researcher many different insights 
regarding the two main topics that this study encompasses: digital health (or more specifically 
mHealth) and design thinking. The experts also gave advice regarding the formulation of the 
research question and the methodology of the study. Lastly, all scoping meetings ended with 
advice about people or companies the researcher could contact and, in some occasions, 
recommendations about journal articles or scholars whose work might be relevant for the study. 
 
Regarding the research question, the researcher received advice about its formulation, terms 
that might lead to confusion, and terms that would turn the research question into a very 
complex one. For example, the term “success” was suggested to be changed, due to the 
complexity of the definition of the concept. In some of the first meetings, the researcher was 
also advised to leave the “motivation on employees” factor aside, owing to a divergence from 
the field of industrial management. 
 
When it comes to the methodology used in the study, several of the experts gave advice 
regarding the selection of companies. For instance, regarding their size and stage, the researcher 
was advised to focus either on startups or on bigger agencies (which might hire digital designers 
when they want to work with innovation methods such as DT). The researcher was suggested 
to carry out a comparison study between companies that claim to be using DT and companies 
that do not use it. In order to perform a good comparison study, the researcher was 
recommended to focus on companies which offered very specific and similar cases. 
The experts in DT were asked about Carlgren’s framework for DT (Carlgren et al., 2016). In 
all cases they believed it was a good framework to use for this research project. 
 
Depending on the area of expertise of each person, the focus of the interview shifted from digital 
health (or mHealth) to design thinking, or innovation in science in a lower number of occasions. 
With regards to mHealth, the importance of focusing on user needs was remarked by many. 
Furthermore, several stressed the high amount of digital health products or services that lack 
user-centeredness. Some also emphasized the importance of transmitting well the value 
propositions of the product or service that one has created. After commenting on that, some of 
them brought up the fact that in many occasions the developers of mHealth projects have a 
scientific or technological background, which might mean they lack business expertise; that 
was suggested as one of the reasons that leads to entrepreneurs not focusing enough on 
understanding the target users and their needs. 
 
Specifically in the healthcare sector, it was noted that developers should create products and 
services that not only health professionals need and want, but also patients. Patients were 
regarded as the actor who should be the first in introducing and using digital health tools, before 
health professionals make that step. Thus, the importance of patients as end-users of digital 
health and mHealth solutions was remarked. 
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The triangle of actors in the digital health industry was suggested to be one of its main pain 
points. That means that in many occasions the consumer (who uses the product or service) and 
the customer (who finances it) are not the same actor, but two different ones. For instance, it is 
common to have the government as the customer and patients of the public health system as 
consumers. The third actor would be who provides the product or service (e.g. the company). 
 
Another significant pain point of the digital health industry that was put forward in several 
meetings was the fact of healthcare systems being under strict laws and regulations. That might 
slow down processes and decrease flexibility for developers. 
 
On the other hand, the potential of digital health to reduce healthcare costs, which is one of the 
biggest problems of the conventional healthcare systems, was commented in several meetings. 
However, not all experts agreed with this point; in one case, the person claimed not to be so 
confident about this potential advantage of digital health. 
 
One of the advantages that was brought up about working in the healthcare and life sciences 
sectors was the fact that needs already exist, developers do not need to create them – like might 
happen in other sectors. A broad example could be that most people want a better health and 
wellbeing. 
 
Specifically regarding mHealth, an interesting aspect brought up was the impression of the line 
between “health & fitness apps” and “medical apps” being very blurry nowadays. The existence 
of this “gray area” might lead to confusion in end-users. 
 
Moving on to design thinking at the focus, the potential that design thinking has on helping 
development teams to stress the importance of getting to understand the users and their needs 
– even needs that might be hidden, or that users might not be aware of having them – was 
remarked in several meetings. Moreover, it was pointed out that sometimes what users want is 
not the same than what users need; in one wants to succeed in the long-term, one should create 
the product or service according to the needs. 
 
With regards to the use of DT among entrepreneurs, it was put forward that often entrepreneurs 
start the design process, or the product or service development, already having a solution in 
mind which they strongly want to develop. In those cases, even if it is claimed that their teams 
use DT, it would not be right. DT’s foundation is based on the start through exploring the 
problems instead of locking the process in one single a solution, even if then that solution is 
submitted to modifications. Some also prompted that the fact that many entrepreneurs start 
directly with a solution leads to high failure rates. 
 
In several meetings, it was suggested that nowadays enterprises often claim to use DT in their 
innovation processes, when in fact they are not using it. The reasons behind can be diverse. For 
example, an enterprise might want to take advantage of stating that DT is within their 
methodologies, owing to the fact that DT has become more popular in the recent years. It was 
also suggested that some enterprises might just think they use DT, but they lack knowledge 
about it; consequently, they might just be doing innovation using some design principles. The 
lack of knowledge about DT was suggested as one of the main reasons why this methodology 
is not very frequently used in companies. In consonance, that person remarked the importance 
of understanding why to use or not to use DT, the relevance of educating people about the DT 
process. 
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Others claimed DT to be a very good methodology for co-creation, co-development, with end-
users. More specifically in healthcare, some remarked the importance of this co-development 
with patients and health professionals when it comes to health solutions, for instance digital 
health solutions. Furthermore, DT can enable getting digital health (or mHealth) tools onboard 
early on in healthcare, which can be advantageous.  
 
DT was claimed to help not only the product or service development process, but also the 
operational process, suggested as relevant in the healthcare sector. 
 
 
4.1.1. Evolution of the Research Project due to the Scoping Meetings 
 
The scoping meetings helped the researcher with many aspects of the research project. The 
evaluation of the information and recommendations received from the meetings was useful for 
a further definition of the scope of the project. Moreover, it also helped the formulation of the 
research question and the selection of a proper methodology. The fact of involving both scholars 
and practitioners allowed to receive different perspectives and insights regarding both digital 
health aspects and design thinking.  
 
With regards to the scope of the research project, the meetings assisted its optimal definition. 
For instance, some factors that initially were intended to be included were left out of focus. For 
example, the aspect of employees’ motivation when working with DT was left aside, owing to 
the fact that it would deviate from the industrial management field, which is required to be on 
focus in this research project. Furthermore, the aspect of measuring usability of mobile apps 
was also discarded. That was due to the realization that with the available resources and the 
actual time constraints it would not be possible to carry it out properly. The decision of using a 
framework for DT in this study also originated from the scoping meetings. Lastly, the decision 
of focusing on the user and needs understanding aspect of DT was reinforced after the last 
meeting. 
 
The formulation of the research question was a long process. The research question evolved, 
including in early stages terms such as “success” or “usability”. Nevertheless, the scoping 
meetings helped the researcher decide which direction to take and what to focus on, which led 
to different versions of it. Furthermore, after carrying out the interviews, the research question 
was slightly modified. That was due to the fact that the researcher realized the project had 
slightly changed direction. 
 
Finally, the scoping meetings aided the selection of the research methodology. The 
methodology section underwent an evolution with respect to the initial stage. For instance, the 
researcher was recommended to carry out a comparison study, taking two companies in the 
mHealth industry which use DT and two which do not. However, difficulties finding startups 
working in mHealth that use DT, in addition to time constraints, brought the researcher to the 
decision of changing the methodology idea. 
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4.2. Interviews with mHealth Companies 
 
This chapter presents the findings from the interviews, carried out with the founders of four 
startups, which focused on the product or service development process. A brief introduction 
about each company, and about their respective mobile health product or service, is given in 
the beginning of the section. The findings are presented as a summary of the respective product 
or service development processes. The chapter ends with a combined analysis of the four cases. 
The full transcripts of the 4 interviews can be found in Appendix III. 
 
 
4.2.1. Nerve Labs 
 
Nerve Labs is a company that develops self-care tools and solutions for people with chronic 
conditions who aim to take control and improve their lives. The company was founded in 2012 
and at the moment only the founder works there. Their app Florence is a self-care app that helps 
users manage their medication. It targets mainly (although not only) people with chronic 
conditions. Florence’s value proposition, as stated by the founder, is to make life easier, in a 
broad sense, for a person with a chronic disease with a focus on medication management. 
 
Development process description 
 
The founder of Nerve Labs, who is also the CEO of the company, explained that the app 
Florence arose from the identification of a problem. Back in 2011, he started thinking about the 
possibilities of using mobile applications for health-related problems. The founder is a person 
who had professional experience in the life sciences sector before founding the company Nerve 
Labs, with an entrepreneurial spirit and who labels himself as an organizer and a curious mind. 
 
The interviewee explained that he got the idea in 2011, but Nerve Labs was founded in October 
2012 and the actual development of the app started in 2013. He claimed to pursue a user-
centered approach for the development of the app, which came from personal experience of not 
using this kind of approach in previous jobs, which resulted in troublesome cases. Thus, he 
affirmed that from the moment he got the idea, he aimed for feedback and tried to apply that on 
his idea. He stressed the importance of involving users early on in the development process: 
“there’s so much that can go wrong. Then, the longer you have developed a process, the more 
expensive it is to change, or you might get to a point when you can’t change it” (Interview with 
Nerve Labs, Appendix III). In order to identify potential users’ needs, they recruited a panel of 
patients. That panel consisted in a group of around 20 people with either Parkinson’s Disease 
or Multiple Sclerosis (having half the group each respective disease), which are both chronic 
neurological diseases. They collected information and used it in the conceptualization of the 
app. That led to the first prototype, which they tested with the same panel of patients. 
 
Their approach for testing the prototype involved holding workshops. For the workshops, all 
patients were gathered “in the same room”, a factor that was remarked as “essential”. With that 
approach, they aimed not only to get feedback, but also to engage the participants, which was 
regarded as a key aspect if one wants to obtain valuable feedback. Moreover, during those 
workshops the company took care of the trips, the accommodation and the whole management 
of the panel of patients. The interviewee did not recall the exact number of workshops that were 
organized (“I don’t remember how many workshops we had, but a few” (Interview with Nerve 
Labs, Appendix III)). 
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A further description of those workshops characterized them as rather organized group design 
sessions, or guided group brainstorming sessions. The interviewee explained he has guided this 
kind of workshop in many occasions. 
 
As a result of the workshops, the interviewee claimed that “it became very clear what was 
important, the priority of the ideas” (Interview with Nerve Labs, Appendix III), and that they 
were very useful to understand more about the users’ needs. 
 
Once a “digital prototype” was built, the workshops were substituted by e-mails, phone calls or 
face-to-face conversations. Then, only one additional meeting involving the whole panel 
gathered was carried out. All the feedback led them to eliminate functionalities from the app. 
Instead, they decided to “keep it simple” and to “focus on what’s the most important thing” 
(Interview with Nerve Labs, Appendix III). 
 
After iterating for about 3 months starting from the digital prototype timepoint, the app Florence 
was launched in the Apple Inc. App Store (for iOS) and in Google Play (for Android) in 
September 2014. Since launching, no major changes have been made to the app, only fixing 
small technical issues. He explained that since then it has been pretty stable. 
 
The development team was small, 5 or 6 people – including the two patients, who weren’t 
developers but part of the process. They also outsourced some part of the development to 
external programmers, for example. They tried to work having fast interaction, and giving fast 
feedback, between the team members. 
 
The founder claimed that what he struggled with the most was the people factor. He explained 
that the team experienced some communication problems with one of the members. 
Furthermore, the management of the panel of patients turned out to be complicated. 
 
 
4.2.2. Upcard 
 
The company Upcard was founded in December 2017, half a year after launching its first 
product: a mobile application for autism that aims to support children, parents and caregivers 
in their daily communication. It is based on the PECS communication system (Picture 
Exchange Communication System), which is commonly used with children with autism. 
However, the app does not only target children with autism. It has been designed so that adults 
with autism or even non-autistic people who suffer from communication disorders can also 
benefit from it. Upcard aims to empower individuals, families and organizations, encouraging 
them to experiment with a technology designed to help them improve their quality of life, 
offering knowledge and progress at the same time. The company has three founders, all 
currently working on it, and no employees at the moment. 
 
The value proposition of the Upcard app, as described by the founder, is first of all the family 
that’s the user of the app is able to acquire knowledge about many aspects of autism, an aspect 
that in other cases is given very fragmented: it is a way to cohesively control and track 
everything in one app. The ability to track data regarding those different aspects and see the 
interplay is of high value for the scientific community, which would be another value 
proposition. In addition, the app is free of charge. 
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Development process description 
 
The idea behind Upcard arose from a personal need. The interviewee, who is also the first 
founder and CEO, and his family were experiencing from first-hand how unprepared can 
societies be for autistic children. After trying the conventional PECS communication system, 
which uses printed cards as communication tools to build simple sentences, the founder realized 
that that system should be digitized. That would not only make it more effective, but also allow 
users to get an insight about their own progression and learn from that. The founder explained 
that when he started conceptualizing the app, the idea was to use it with his family, since they 
felt a direct need. The aim wasn’t to make a commercial product. He created many prototypes, 
which he tested with his family, and went through “so, so many” iteration cycles (Interview 
with Upcard, Appendix III). The founder explained he looked for what his son liked, 
understood, instinctively did. He tried to really understand his son’s reactions with the 
prototypes and tried to modify the tool according to that: “it wasn’t me creating a system, going 
and teaching him the system” (Interview with Upcard, Appendix III). 
 
When the idea got a bit more shape, other people started showing interest in the product. He 
decided to involve some people for feedback. The interviewee explained that from the moment 
he got the idea until they got the first test group, 6 months passed. Even though the app was 
still in the development phase, he started getting feedback from users who wanted to try it out. 
He also got found people in social networks who was willing to test the prototype and give back 
feedback. However, he did not ask for any criteria in volunteers. The founder claimed that in 
some cases that led to miss understanding of functionalities (e.g. due to the fact that some 
people did not have the same needs as those who share life with an autistic person). Hence, 
some feedback was not very useful. 
 
The interviewee remarked that he consciously looked for hidden needs: “it’s also about finding 
those functionalities that users might not even have thought about having” (Interview with 
Upcard, Appendix III). When he was asked how user-centered the Upcard app is, the founder 
described it as an “extremely user-focused” app (Interview with Upcard, Appendix III). He also 
claimed that he tried to learn himself as much as he could, in order to really understand the 
reasons why each thing should be done in a certain way. Furthermore, he consciously aimed 
for very fast iterations – “with my son, sometimes even minutes” (Interview with Upcard, 
Appendix III).  
 
After testing it with potential customers, he pointed out that they went through a “feature creep” 
phase. Then, they eliminated functionalities that weren’t essential, keeping the core of the 
product. The product development process took around 3,5 years, but the interviewee claimed 
that the team was not working full-time on it, and pointed out that in total it would go down to 
1,5 years if one only takes into account the time they specifically invested on it. 
 
The interviewee revealed that he had previous experience with all the techniques and methods 
they employed, being that the reason why they decided to use them. Thus, he knew how they 
worked and the type of results they could give. The Customer Journey Map was noted to work 
well. “Then rapid prototyping, building mock-ups. Wireframing combined with mock-ups (…) 
All those, mapping out all the time” (Interview with Upcard, Appendix III). 
The interviewee made the observation that what they struggled the most during the product 
development process was with technology and implementation. 
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The Upcard development team consisted on him (industrial designer), his family, a strategist, a 
copyrighter, a graphic designer and a partnership with external developers. The interviewee 
claimed that he intentionally looked for people who would complement one another, giving a 
lot of importance to that. In addition, he pointed out the different nationalities of the team 
members. 
 
The Upcard app was launched for iOS in June 2017 and for Android in July 2017. The founder 
said that after launching, sprints became bigger, the releases were done less often, but that “the 
pace hasn’t stopped, we keep updating it” (Interview with Upcard, Appendix III). The app 
allows them to get feedback directly from a chat, which was intentionally set to facilitate 
communication with users. The app also allows them to track usability by users. He claimed 
that from the launch moment, the Upcard app has been quite successful, giving high retention 
among users (approximately 16% after one month). Furthermore, Upcard has partnered with a 
researcher in Oxford, who is going to carry out a clinical trial specifically for Upcard and 
autism. 
 
Finally, the founder recognized that, if he were to start again, he would look at autism itself and 
its challenges, and focus on the cards that constitute the base of the PECS communication 
system: “boil it (the cards) down to its essence: how can those cards alleviate the difficulties 
within autism. Not just functionality for functionality’s sake” (Interview with Upcard, 
Appendix III). Moreover, he would try to differentiate from competitors further. 
 
 
4.2.3. MedUniverse 
 
The company MedUniverse was founded in 2009. It is a health tech company whose customers 
are from the pharmaceutical and life-sciences industries. Its service software, which holds the 
same name as the company, is a platform which supports digital patient cases. It allows 
customers to share their patient cases across multiple channels, targeting finally healthcare 
professionals. MedUniverse’s current workforce is 13 employees. 
 
The value propositions of MedUniverse, as described by one of the founders, are several: 
MedUniverse’s customers can get engagement from their customers (healthcare professionals), 
possibility of liaisons with key opinion leaders or experts, it is an interactive, fun platform. 
Moreover, it gives back valuable data to the customers, which they can later use. 
 
Development process description 
 
The idea behind MedUniverse emerged from another business idea. Before MedUniverse, the 
same team of 4 people was involved during a rather long time (5 years) with a different business 
idea. At one point, that first idea made them realize that a different concept – which later would 
evolve to MedUniverse – could give more value to people. The founder explained that they 
realized digital (fictitious) patient cases was something doctors were intrigued by, and would 
be interested in a service that provided that. Hence, they decided to create a software platform 
for digitized, modern versions of patient cases, which they wanted to be interactive, gamified, 
and give the possibility to save data to the users. In the interview, founder of MedUniverse 
claimed the service software to have evolved a lot from the moment they got the idea until now. 
 
The interviewee stated that they wanted to involve customers (in this case, pharmaceutical 
companies) very early in the development process, because they wanted to focus on 
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understanding the customer needs, the customers’ ecosystem. The founder emphasized that 
point. They got one pharmaceutical company to collaborate during one year designing the 
prototype and participating in the first tests. That was during the ideation process, in the pivot 
stage. They developed the first prototype of SaaS (Software as a Service) during approximately 
one year, in 2013. 
Later, they also involved other stakeholders. For instance, they involved customers’ customers, 
which in that case were doctors. Tests in hospitals and surveys to doctors were carried out. With 
that, they wanted to test mainly functionality, ease of use. Again, the importance of having 
direct contact with potential users – or even indirect users – was stressed. Nonetheless, the 
interviewee remarked that one must focus on one customer segment as the target. 
 
The feedback they got was described to be mainly direct (face-to-face), and later on also via 
phone or e-mail. She claimed they evaluated that feedback, adapted to it, and constantly evolve: 
“we learnt a lot from their feedback” (Interview with MedUniverse, Appendix III). It was 
explained that the potential users that participated giving feedback were contacted either 
through already existing relationships (mainly relationships with physicians which were built 
during the first business idea stage) or built from scratch, which was more laborious, like 
happened with most of the pharmaceutical companies. The interviewee claimed that they took 
into consideration diversity among those potential customers. 
 
The beta-version of the service was launched in 2013. Since then, the founder explained the 
software has still been evolving. She claimed they have kept aiming for getting feedback (“we 
listen to our customers every day and take everything under consideration” (Interview with 
MedUniverse, Appendix III)), and modifying in a high pace, but that the upgrades have 
included bigger changes and are released less often. 
 
The founder described the service as very user-centered, “both towards the pharma industry 
and towards doctors. We have involved both (of them) so much in the development process” 
(Interview with MedUniverse, Appendix III). Furthermore, she said they aim for very close 
customer relationships, for daily contact with their customers. 
 
With regards to ideation strategies, the interviewee recognized that in an early phase the 
prototype-test-iterate cycles were very empirical. They used wireframes, Business Model 
Canvas (Osterwalder & Pigneur, 2009), storyboarding, and also design of screenshots, which 
then tried to convert into programmable. Moreover, the interviewee explained that the team had 
group brainstorming sessions, both just the 4 of them and with potential customers. Those 
sessions were categorized as very structured workshops sometimes, but not always. 
Design thinking was brought up as a methodology that they used: “we haven’t done it in a very 
structured way, the design thinking” (Interview with MedUniverse, Appendix III). 
 
The team that carried out the development process was formed before the initial idea emerged. 
It was a small team, with 4 members, 3 of which knew each other from university (Stockholm 
School of Economics). The two founders had been working together in previous businesses. 
Thus, the team consisted in one of the founders as the CEO, the other as the COO, a customer 
excellence director and a technical officer. This team has grown and currently has 13 members. 
The interviewee explained they have a close relationship between departments, and remarked 
the entrepreneurial spirit of its members. Furthermore, the team was labeled as diverse in 
different senses (backgrounds, nationalities, skills). 
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4.2.4. Byon8 
 
Byon8 is a med-tech company that was founded in 2015. It aims to improve people’s lives by 
building a foundation for the next generation of healthcare. AITOPYA is Byon8’s main service, 
which is soon to be launched. AITOPYA is an AI (Artificial Intelligence) medical diagnostics 
software that aims to improve healthcare via digital solutions. AITOPYA’s main interface will 
be that one used in internet browsers; however, the company is working towards the smartphone 
app version. The end users of AITOPYIA are both patients and healthcare providers. 
 
The value proposition of AITOPYA, as described by one of the Byon8 founders, is multiple: it 
can give fast, high quality healthcare; it can allow healthcare systems to save time and 
resources; and it can minimize mistakes in diagnoses, thanks to the fact that it is powered by 
AI. 
 
 
Development process description 
 
The interviewee, who is one of the founders of Byon8, explained that the idea behind 
AITOPYA emerged from a situation that he experienced himself. He is a medical doctor and 
back in 2012 he was doing practices in healthcare centers. It was then that he realized a notable 
problem that conventional healthcare systems suffer from. He disclosed it as the fact that 
doctors spend only about 30% of their time with patients, having to involve the rest in 
paperwork, registers, etc. The interviewee proceeded with the statement “I got the idea that we 
could implement something that could automate a lot of these processes but also work 
intelligently towards patients” (Interview with Byon8, Appendix III). The founder 
characterized himself as the type of entrepreneur who wants to create a company where he will 
want to work for the rest of his life. 
 
Three people started the conceptualization phase of the project: the interviewee, his brother and 
his father. The 3 of them worked for almost 3 years until they founded the company in 2015. 
During that stage, the interviewee explained he did a lot of sketching and drawings. 
Additionally, he said the 3 of them did a lot of brainstorming: discussions with his family, 
sometimes using a whiteboard, but not very planned nor really visual. 
 
The team at that time worked on the development of all AI algorithms. They aimed for figuring 
out what was the core, what would allow them to narrow down the idea to its essence. The 
founder recognized they struggled with the visualization aspect of those initial prototypes, 
which were decision trees, due to the nature of the service itself. Then, they tested the decision 
trees with the interviewee’s own patients and with doctors, due to the fact that he still was in 
medical school. The interviewee claimed that the idea showed some potential, which 
encouraged them to persevere. 
 
When they founded the company in October 2015, they had all AI algorithms, but needed to 
fill in the database. They did that with help of health professionals, for instance medical doctors 
and medical students who volunteered. From that moment, the company grew. 
 
The founder explained that a first functioning prototype, with a UI (User Interface), was created 
in November 2016. He described the stage of designing the software as a “feedback loop”. They 
tried to get feedback from different actors in the market, analyzed the market, compared 
interviews… He accentuated they did several iterations along the way. At that time, they got 
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feedback from healthcare professionals (the fact that he is a medical doctor facilitated to get 
contacts in healthcare), but in a broader way than before: the founder stated they interviewed 
almost 400 physicians. They also talked to vårdenhetschefer (primary care center directors). 
They aimed to understand their needs and the problems behind those needs. They consciously 
looked for diversity among testers: “we tried to be as randomized as possible, because that’s 
how it is in primary care” (Interview with Byon8, Appendix III). 
 
In August 2017, the first prototype was finished. The interviewee explained that at that moment 
he left his job as a physician and focused 100% on the company. Then they worked with the 
alpha and beta-versions, incorporating the UI. 
 
Recently they started getting feedback from what they call “focus groups”, which are groups of 
patients with similar profiles that they have matched out. About 40-50 people are involved in 
those focus groups, who test and give feedback. The interviewee explained that to get the 
feedback, they record them to see their reactions when using the software. 
Additionally, nowadays the testing is done in a bigger scale, with entire primary care centers. 
They try to get the feedback face-to-face or by skype. Even though the interviewee claimed to 
currently be testing with many people, he expressed desire of being able to test even more. 
 
In the spring of 2018, the beta-version was finished. Their deadline for launching AITOPYA is 
the end of 2018. The founder recognized they are still in the development process. 
 
The founder evaluated the user-centricity of AITOPYA as very high. Nonetheless, he claimed 
that the service is not finished yet and that they are still currently applying a lot of feedback 
they receive, to make it better. He explained they try to make it gamified (Deterding et al., 
2011), focusing a lot on giving users a really good interaction with the software. 
 
Regarding the team, the first 3 years it was composed by 3 members (the interviewee, his 
brother and his father). The interviewee explained that from the moment they founded the 
company, the size of the team propelled. They felt the need of more physicians, technicians, 
back end developers, UI developers… Since 2017, the team has gone from 4 to currently 40 
employees (being 15 full time and 25 remote or part time). Thus, it’s been an exponential 
growth, also thanks to a fundraising campaign. Now they feel the need of experts in jurisdiction, 
legal competence, financial competence, etc.  
The interviewee stressed the importance of having a humble attitude: “don’t try to do everything 
yourself” (Interview with Byon8, Appendix III). The team factor was a key point for him. 
 
 
4.2.5. Combined Analysis of the Interviews 
 
All four product or service development processes showed similar principles to those that DT 
involves. For example, all four companies invested a considerable amount of resources in 
getting to understand their target users and their needs from an early timepoint. Moreover, all 
of them used methods such as wireframes or rapid prototyping; 3 out of 4 companies also used 
the methods customer journey map, personas, stakeholder map, creation of physical mock-ups 
or storyboarding. All these methods are commonly used when doing DT, and are included in 
the DT framework (Carlgren et al., 2016). However, DT in particular was not intentionally used 
as a design methodology by any of the companies.  

 



 31 
 

Moreover, traces of double diamond-shaped processes were detected in several occasions, even 
though it was never in the format of the general DT process. For instance, when defining the 
product or service idea, many features were listed in the beginning (divergent phase), and then 
in the conceptualization only the essential ones were left (convergent phase). Afterwards, 
feedback was received, which often had the result of functionalities diversification, and later 
another convergent phase tended to leave only the core. 

 
More concretely regarding the DT framework, the themes User Focus and Experimentation 
were given more attention in general. Next, particular examples reflecting how each theme of 
the DT framework was taken into account are presented. 
 
As mentioned above, all four startups invested a lot of resources (both time and economical) in 
getting to understand the users and their needs; even in some occasions they explored the 
possibility of hidden needs. There was an active involvement of users by all startups. In some 
occasions, the companies used the knowledge about users’ needs to narrow down their target 
customer segment. Therefore, the User Focus theme was taken into account by all startups. 
Furthermore, the mindsets associated with this theme (being empathic, curious, non-
judgmental, social…) were detected in all cases. 
 
The Problem Framing theme was less considered. Even though the ideas behind 3 of the 
products or services emerged from the founders experiencing a problem firsthand – even in one 
case they felt a direct need – the intention of challenging the initial problem, reframe it, expand 
the problem space, was not particularly pointed out. However, traces of the mindset associated 
to this theme were detected in some cases, especially in Upcard (in that case, the product was 
built by doing a study of the problem space). Likewise, when the interviewees were asked about 
specific methods or techniques usually associated to Problem Framing, none of them recalled 
to have used any of the techniques – with one exception: Byon8 and “Fact, opinion, guess”. 
What is more, the interviewees did not know most of those techniques. 
It was detected that some of the product or service development processes started with the study 
of solutions, instead of with a widening of the problem space. 
 
Features related to the Visualization theme were mentioned by all companies, but not in a very 
emphasized way. The most common type of product or service visualizations were screenshots, 
used by all. When asked about specific visualization techniques, all companies recognized they 
used wireframes, and 3 out of 4 used creation of mock-ups and storyboarding. One company 
(Byon8) noted they struggled with making a visual version of the idea. Nevertheless, later on 
the same company strengthened the fact of aiming to provide experiences to potential 
customers, pursuing an enablement of the understanding (due to the complexity of the system 
itself). Thus, although they recognized it was difficult, they put effort on the visualization 
aspect. 
 
Moving on to the Experimentation theme, a lot of attention was put into practices related to this 
theme: the terms “prototype”, “feedback” and “iterate” appeared continuously during all 
interviews. Feedback was regarded as crucial and they actively sought for it. What is more, all 
aimed for direct feedback, face-to-face (when possible). The explanation of the development 
processes showed that they all prototyped several (if not many) times. Furthermore, the attitude 
of “fail often and fail soon” was detected: they aimed for involving users early, ask them to test 
and to give feedback, in repeat; in one particular case (Upcard) the iterations took sometimes 
just minutes. The prototype-test-iterate cycles were described as empirical in one occasion 
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(MedUniverse). All companies explained how they did brainstorming sessions, both with users 
and between team members. 
 
Finally, regarding the Diversity theme, the mindset associated with it was present in all cases. 
All companies did conscious recruitment of team members, with the objective of having 
multidisciplinary teams. However, any other technique proposed in the DT framework 
associated with the Diversity theme was mentioned. Aspects such as skills and background 
were given importance, while personalities, perspectives, or inspirations were left more aside. 
The internationality factor was present in all teams. In one case (Upcard), the gathering of 
people in the team who complemented each other was stressed. The team factor was recognized 
as a pain point in one occasion (Nerve Labs). 
When it comes to diversity among people who tested and gave feedback, some companies 
intentionally gathered diverse groups and pursued a rotation of users. Meanwhile, other 
companies did it in a randomized way or had the same group of users throughout the process. 
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5.  Discussion 
 
The four products or services that these startups offer can be included in the mHealth subset 
within digital health. Even though only Florence (Nerve Labs) and Upcard (Upcard) are mobile 
apps, the software platforms MedUniverse (MedUniverse) and AITOPYA (Byon8) should also 
be considered mHealth tools. It’s important to note that Gleason’s (2015) definition of mHealth 
suggests all types of digital mobile devices can be employed in mHealth; thus, not only mobile 
phones, but also laptop computers or tablets. Furthermore, both MedUniverse and AITOPYA 
are software platforms, meaning that even though their main interface is for computers, they 
can be accessed from any technological device with Internet access. What is more, both 
companies claimed to be working towards the app version of their services. Nevertheless, it is 
important to keep in mind the difference in nature of the tools, especially when it comes to how 
they are used.  
Even though AITOPYA has not been launched yet, the researcher considered the case relevant 
enough to include it in the study. However, it is important to keep in mind that Byon8 is thereby 
in a different stage than the other 3 companies.  
Hence, one has to take into account how comparable the four cases are. The researcher focused 
specifically on the product or service development processes and on the methods, techniques, 
and mindsets adopted throughout that process. Considering those delimitations, the cases were 
comparable. 
 
The cases reflected several of the benefits that mHealth presents (Varshney, 2014). For 
instance, Upcard is a good example of extension of the healthcare coverage; the patient (and 
his or her relatives) does not have to be in the same location as the health professional to receive 
care, in addition to the fact that this care is continuous, instead of isolated like with occasional 
doctor appointments. AITOPYA, and its use of AI, have been designed to support two key 
aspects of healthcare systems. Firstly, it can automate the initial interview with patients, 
generating questions dynamically and then asking those questions intelligently; that would be 
an example of the mHealth benefit of improvement of healthcare processes. Secondly, it gives 
diagnostic suggestions to the doctor, challenging the physician, taking all introduced 
information and history into account, which would be an example of improvement of decision 
making processes. The app Florence reflects the mHealth benefit of managing chronic 
conditions. Together, the products or services of these companies represent a sample of 
healthcare systems becoming digitized. 
 
Due to the nature of this study, being academic research, it was important to take into account 
that the information obtained from the scoping meetings might be influenced by personal 
opinions. Thus, the researcher contrasted it with bibliography before using it for the study. The 
strategy of arranging a set of scoping meetings during the research project definition phase gave 
the researcher valuable knowledge that could be put to use later on. 
 
In order to answer the research question (Can the principles of design thinking endorse the 
creation process of user-centered value propositions?), the interview questions were built 
around the product or service development process. The User Focus theme of the DT 
framework (Carlgren et al., 2016) was a central aspect in the interviews, due to the relevance 
of this theme when it comes to creating user-centered value propositions.  
 
This study has exposed that there is in general insufficient knowledge about the DT 
methodology among entrepreneurs, a point that was actually brought up in some of the scoping 
meetings. What is more, the term “design thinking” was used for what was actually a “design 
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process”, or a “creation process”. Hence, DT was claimed to be used in situations when it was 
actually not. The researcher suggests an intensification of education about the DT methodology, 
in order to both deepen the understanding and spread the knowledge. That should precede the 
usage of DT. Not only more training about how to use DT, but also teaching about when to use 
it. That should precede the usage of DT. One should not assume that DT will always be 
beneficial, regardless of the situation, the time and the actors involved. Instead, the use of DT 
should be supported by rational reasons. Other design disciplines (e.g. Service Design, 
Interaction Design) can also be employed in innovation (Holmlid, 2009), and it is important to 
choose wisely which discipline would be best in each situation. 
 
The interviews revealed that, even when not using DT, there is a tendency to invest a big part 
of the resources in  aspects related to the User Focus and the Experimentation themes of the DT 
framework (Carlgren et al., 2016) than in those related to the Problem Framing, Visualization 
and Diversity themes. Although extra attention to the User Focus theme can be beneficial if one 
aims to have user-centered value propositions, the researcher proposes a strengthening of the 
themes Visualization, Problem Framing and Diversity. That would have an effect on the overall 
process outcome, since all themes are interconnected, overlapped and affect one another 
(Carlgren et al., 2016). Nevertheless, a strengthening of these themes does not necessarily mean 
that the enterprises have to start using the DT methodology. An evaluation of the situation 
should still precede the decision of whether to use DT or not, but a reinforcement of Problem 
Framing, Visualization, and Diversity can potentially alleviate some of the struggles that were 
presented by the four startups that participated in this study. 
 
In order to reinforce those themes, the researcher suggests to strive for more education about 
ideation, visualization, or experimentation techniques; to establish collaborations with external 
entities that are experts on design or innovation; even to include experts on design or ideation 
techniques as team members. That would also help overcome the tendency reflected in all 4 
startups of using methods that they already knew because of previous practices. The 
incorporation of more heterogeneity within techniques could provide notable value. 
 
In regard to the Problem Framing theme, an accentuation of problem space exploration could 
alleviate struggles that some of the entrepreneurs recognized they experienced during the first 
stages of the product or service development. In general, attention was put more onto exploring 
solutions, which sometimes was correlated with the fact of starting the development process 
with an idea of a solution already in mind. Emphasis on exploring first the problem and, 
afterwards, moving onto the solution space, would aid to avoid situations of conflict (Carlgren 
et al., 2016). 
 
Specifically with regards to the Experimentation theme, a misconception about brainstorming 
techniques was detected in several occasions. For instance, team meetings or discussions were 
labelled as “brainstorming sessions”. In addition, the brainstorming sessions were sometimes 
empirical, without any structure. The researcher suggests that, again, an accentuation on 
education about methods, such as brainstorming techniques, could allow the achievement of 
relevant outcomes. Learning about alternative brainstorming techniques could also benefit 
entrepreneurs. It has been shown that traditional group brainstorming can be not as productive 
as it was thought to be. That happens, for example, because during those brainstorming sessions 
people often feel fear to be evaluated and judged by others, introverted personalities tend to be 
dominated by extroverted personalities, tendency to “groupthink” instead of bringing up 
individual unique  ideas (what is called “anchoring”), people might feel the pressure to conform 
with the group, or the tendency of latter ideas only building up on a previous one (what is called 
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“buildup of ideas”) (Greenfield, 2014) (Girotra et al., 2010). To avoid that, alternative 
brainstorming techniques can be used, such as hybrid brainstorming (Girotra et al., 2010), 
brainwriting (Greenfield, 2014), worst idea (Birsel, 2017) or questionstorming (Vervago, n.d.), 
among others. 
 
Regarding the Diversity theme, having diverse perspectives and personalities can strengthen 
the creativity of the teams. Personality tests in the recruitment could be used to avoid the 
gathering of people who do not match the team dynamics. Building strong diverse teams is 
crucial when creativity is in focus, a key aspect during product or service development 
processes. As Walter Isaacson, an American bestselling journalist and writer, stated: 
 

“creativity is a collaborative process. Innovation comes from teams more often 
than from the lightbulb moments of lone geniuses” 

 
Walter Isaacson, The Innovators: How a Group of Hackers, Geniuses, and Geeks 

Created the Digital Revolution  (Simon & Schuster, 2014) 
 
Moreover, diversity among the people who test and provide feedback should be more 
emphasized. That would help to get more heterogeneous feedback, which could be valuable for 
the developers. The researcher recommends to do rotations of the people who test and give 
feedback, to change the groups at least once during the development process. It is also important 
that those people represent well the target customer segment (ages, genders, cultures, origins, 
diversity of diseases if applies, etc.).  
 
To finalize, innovation is seen as a principal source of differentiation and competitive 
advantage, and DT is a human-centered approach to innovation (Brown, 2008). Thus, the 
incorporation of DT in business and management could help companies differentiate from 
competitors. That, together with the fact of investing more time in long-term vision innovation, 
was claimed as crucial by the participating companies. 
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6.  Conclusion 
 
This section presents the conclusions of the research project, followed by the limitations of the 
project and recommendations for future research. 
 
 
6.1. Conclusions 
 
To finalize this study, the researcher summarizes that all participating companies had user-
centered approaches during the product or service development processes, in different 
intensities. Furthermore, getting to understand the users and their needs was conceded as crucial 
by all enterprises. All four companies used techniques and practices that can be related to the 
design thinking methodology, although any of them intentionally used this methodology in its 
wholeness. With that, the researcher lists the following conclusions: 

 
• Mobile health (mHealth; and digital health) offers great potential to make healthcare more 

available, upgrade its quality and, importantly, improve healthcare outcomes, being patient 
empowerment and personalized medicine key aspects of it.  
 

• The four companies that participated in this study are an example of the transition that 
healthcare systems are experiencing towards becoming digitized, and they reflect some of 
the benefits mHealth can provide. 

 
• Innovation is sometimes pursued in an unstructured way. The use of methodologies such as 

design thinking (DT) could help achieve a more valuable outcome (e.g. more user-
centered value propositions). 

 
• More academic research about DT would help the fact of encouraging education around 

DT (e.g. a unified definition of DT is lacking). That enhancement of education would 
facilitate deeper and broader knowledge about DT, for instance among entrepreneurs. That 
would give entrepreneurs both the capacity to base the decision of whether to use DT or not 
on solid reasons, and also the capacity of using DT properly in their product or service 
development processes. 

 
• A more uniform consideration of the five themes of DT (proposed at Carlgren’s et al. 

framework, 2016) would allow teams to collaborate better, be more efficient and effective, 
as well as to potentiate their creativity. Consequently, enterprises would be more successful 
in the creation processes of user-centered value propositions. 

 
• To gather the right time and economic resources, skills and personalities might represent a 

challenge when one wants to fully utilize the DT methodology. 
 
• To finalize, innovation is seen as a principal source of differentiation and competitive 

advantage, and DT is a human-centered approach to innovation (Brown, 2008). Thus, the 
incorporation of DT in business and management could help companies differentiate from 
competitors. That, together with the fact of investing more time in long-term vision 
innovation, was claimed as crucial by the participating companies. 
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Going back to the research question (Can the principles of design thinking endorse the creation 
process of user-centered value propositions?), the research carried out shows that the answer 
is affirmative. The fact that DT puts in strong focus the understanding of the target end-users 
and their needs, can facilitate ideation around user-centered value propositions, followed by 
their specific definition. Although the employment of DT principles can endorse this process, 
the use of DT methodology as a mindset, or as a way of working, could further facilitate it. 
However, the team that pursues to use DT principles should have knowledge about the 
methodology. 
 
 
6.2. Implications and Contributions to Relevant Fields of Study 
 
This research project contributes mainly to the fields of study of digital health, mHealth and 
creation of value propositions (as a part of business model development or business model 
innovation). It also contributes to the design thinking field of study, as a methodology for 
product, service and business model innovation. 
More generally, it contributes to the field of study of industrial management, since the focus of 
this research is on product or service development processes carried out in companies (startups). 
Therefore, on operational or managerial processes. 
 
 
6.3. Limitations 
 
This study is based on data collection coming from semi-structured interviews to individuals. 
Thus, the data might reflect individual perceptions and perspectives. To overcome that, which 
would increase the reliability of the study, a higher number of interviews with each company 
should be carried out. Even better would be to include also more startups in the analysis. 
Regarding the amount of interviewees and companies included, the researcher recognizes that 
data saturation is questionable in this study (Håkansson, 2013). 
 
When it comes to the selection of interviewees, the possibility of them not knowing some details 
of the development processes of their respective companies is plausible, even though all 
interviewees claimed to have thorough knowledge of the facts. In addition, all interviewees 
were founders of the respective companies. That might have inclined their answers towards a 
too positive point of view. The inclusion of employees with other responsibilities in the 
companies, having hence a more diverse panel of interviewees, could help lessen this effect. 
 
The fact of having sent the interview guide to the interviewees in advance might have 
influenced their answers. 
 
The fact that the four companies that participated in this study were from the same startup hub 
(H2 Health Stockholm) might have subtracted reliability. More variety of origins should be 
included, even if they are all settled in the same city. 
 
When it comes to the DT framework used in this project (Carlgren et al., 2016), it was generated 
from a study of big organizations. Here, the size of the companies considered is small (ranging 
between 1 and 15 fulltime employees). This difference could make the DT framework not be 
totally valid for this research. 
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Finally, the researcher has carried out this study alone. Despite of the fact that the researcher 
tried to be objective in the thinking and writing, working with a partner would perhaps have 
minimized personally biased reasoning.  
 
 
6.4. Future Research 
 
The researcher proposes that, to continue this study, it would be interesting to carry out a 
comparative study between startups that use (or have used) DT and startups that do not use it 
(or have not used it). Then, a framework for DT could be applied to both and an analysis of the 
results could provide insights on what strengths and weaknesses can correlate to the use of DT. 
 
Another aspect relevant to study would be a follow up of the evolution of a company from the 
moment that it starts implementing DT as a regular approach in its product or service 
development processes, or innovation processes. How employees use the techniques and 
methods associated with it, how they make decisions, which mindsets guide their actions, etc. 
 
The inclusion of companies that work in other areas of digital health (other than mHealth) could 
also provide valuable knowledge. 
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8.  APPENDIX I. Guidelines of the Scoping Meetings 
 
Note that the meetings with Pere Condom-Vilà and Cecilie Hilmer were done without guideline. 
 
 
8.1. Meeting with Madeleine Winberg (23/4/18) 
 
Look for honest answers, try to avoid the “ugly baby” situation. In the end, the purpose of this meeting is to get some help and 
advice with regards to the research question and the thesis topic in general “initial phase” where I am now in the project. I 
want this meeting to help me define better and redirect in an optimal direction my topic and the research question. 
 
This is a first contact meeting. However, the possibility of future interviews with her is open. 
 
Since this is a first contact meeting, it will not be recorded – only in case there is a relevant explanation that is long, etc. 
(permission). 
 
 
Career 
 
SU BSc Biology 
KI BSc Biomedicine 
KI MSc Bioentrepreneurship 
 
Sweden Bio – Project Assistant 
Diabetes Tools Sweden AB – Trainee/Researcher & Marketing Assistant, Chief Scientific Officer, Service designer and 
Requirement analyst, Product Owner 
Valtech Sweden (now) – Consultant (digital customer journey product owner/project leader 
 
 
Briefly: 
 
• What is your background of studies? (relation to life sciences/healthcare)? 
• In which industry do you work now? (Consultant at Valtech Sweden) 
• Why such a change of sector? (Biomed -> Consultancy) 
• What is your connection to Digital Health? 
• How deep is your professional experience in the Digital Health industry? With which sector or subset of Digital Health 

did you work with? 
 
 
Thesis topic: make it exploratory & open-minded, try to avoid biased ideas. Brainstorm barriers for potential research or 
investigation -> that might reinforce my existing thinking or it might lead me to a new path. 
 
• Mobile Health – What is your opinion about the current situation of this industry? 
• How do you see the future of mHealth (and Digital Health) in this country? 
• Digital Health (and mHealth) is per se digitization. Your LinkedIn profile states that you are thrilled by the connection 

between the digital and the physical world. Which do you think are the current biggest pain points and hot trends in this 
industry? Both for providers and for customers. 

• Design Thinking – Do the companies where you have worked use DT? Have you worked with DT? If so, how was your 
experience with it? 

• User needs (& value proposition) are a central aspect in my thesis – You work helping organizations create value. What 
does your experience tell you about the fact of focusing on the users’ needs? Relate it to DT and move to the mHealth 
industry. 

• Problem statement of the Thesis – Were you aware of that? 
• mHealth <-> DT – Do you think it’s an interesting combination? What are your first thoughts about this merge when I 

mention it? 
 
At the end, present my ideas and ask for feedback. 
 
• Advice regarding companies I could contact? (fit my thesis, interesting for case studies/interviews…) 
• Advice regarding people I could contact? 
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8.2. Meeting with Rich Nadworny (24/4/18) 
 
Look for honest answers, try to avoid the “ugly baby” situation. In the end, the purpose of this meeting is to get some help and 
advice with regards to the research question and the thesis topic in general “initial phase” where I am now in the project. I 
want this meeting to help me define better and redirect in an optimal direction my topic and the research question. 
 
This is a first contact meeting. However, the possibility of future interviews with him is open. 
 
Since this is a first contact meeting, it will not be recorded – only in case there is a relevant explanation that is long, etc. 
(permission). 
 
 
Career 
 
Dartmouth College – BA History 
Boston University – MS Marketing Communication & New Media 
California College of the Arts – Leading by design fellows program, Innovaiton leadership, Certificate 
Luma Institute (Pittsburgh)– Advancing innovation through human-centered design 
 
Independent Film Tech (Sweden) 
REN Film – Video producer (has produced videos for healthcare industry) 
… 
KSV (Kelliher Samets Volk) – Director of digital strategy/Partner (has worked a lot with digital at the core) 
Digalicious – Owner, Digital strategist 
Empatico – Principal (help organizations improve, find out what matters to the people = customers, employees = who matter 
to you) 
Darthmouth College – Director of Entrepreneurship and Innovation 
Transformator Design – Design education and capacity building lead, Design strategist (Sweden) 
 
 
Briefly: 
 
• What is your background of studies?  
• In which industry do you work now? Short summary of what you work with. 
• Have you had any relation to the life sciences industry or healthcare (e.g. with digitization processes)? 
 
 
Design Thinking (focus of the interview): 
 
• How deep is your professional experience with DT? What’s your opinion about this methodology (focus on strengths, 

weaknesses…)? 
• How well is the DT methodology understood in your view? 
• Is it implemented well? 
• Are there any concerns or pain points when it comes to its implementation? 
• What do you think might be good ideas for DT and its implementation? 
 
 
Thesis topic: make it exploratory & open-minded, try to avoid biased ideas. Brainstorm barriers for potential research or 
investigation -> that might reinforce my existing thinking or it might lead me to a new path. 
 
• Mobile Health – What is your opinion about the current situation of this industry? 
• User needs (& value proposition) are a central aspect in my thesis – You work with innovation, with a focus on human-

centered design. What does your experience tell you about the fact of focusing on the users’ needs? Relate it to DT and 
move to the mHealth industry. 

• mHealth <-> DT – Do you think it’s an interesting combination? What are your first thoughts about this merge when I 
mention it? 
 

At the end, present my ideas and ask for feedback. 
 

• Advice regarding companies I could contact? (fit my thesis, interesting for case studies/interviews…) 
• Advice regarding people I could contact? 
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8.3. Meeting with Samer Yammine (2/5/18) 
 
Look for honest answers, try to avoid the “ugly baby” situation. The purpose of this meeting is to get advice with regards to 
the methodology of my Thesis, as well as to direct the research in the optimal direction. 
 
He asked me for a bit of information regarding my Thesis topic before the meeting, so when we meet he will have a rough idea 
of what I’m planning to do. 
 
Since this is a first contact meeting, it will not be recorded – only in case there is a relevant explanation that is long, etc. 
(permission). 
The possibility of future interviews with him is open. 
 
* Pursue OPEN FEEDBACK 
* Explore his point of view 
* Keep my ideas until the end – then expose them and look for feedback 
 
 
Career (information for myself) 
 
Notre Dame University – BSc Biology 
American University of Science and Technology – MSc Molecular Biology 
Uppsala University – MSc Molecular Cell Biology 
KI – Dr Philosophy Cancer Epigenetics 
 
KI (UBE) – Project Leader, BioDesigner 
SSES – Course Director, Faculty 
CelFIT (tailor-made fitness tool) - Chairman 
Start-Up Stockholm – Business Development Advisor 
Mentorzship Consultancy Lab - Chairman 
 
 
You are currently involved in many entrepreneurship-related programs and startups. Where have you worked when it comes 
to that kind of entrepreneurial initiatives? (only in Stockholm or also in other cities/countries?) 
 
The digitization of healthcare and life sciences systems has been taking place for some years, and is becoming every time more 
evident and relevant. 
As a person who has contact with many entrepreneurs and startups, how would you say that the startups Digital Health world 
is evolving? (focus last e.g. 10y) 
Would you say that the number of startups in DH/mH is increasing? 
Is the interest towards this sector rising/not changing/decreasing for 

a. Entrepreneurs? 
b. Investors? 

 
Have you noticed any hot trend that’s gaining importance nowadays in DH/mH? (related to his sector) 
 
This transformation process has both created interest and opened the doors to many entrepreneurs who want to become players 
in this new digital industry.  

What do you think are the biggest challenges/pain points when it comes to mHealth? 
What do you think are the biggest opportunities/strengths when it comes to mHealth? 
1. For entrepreneurs 
2. For bigger companies 
Main differences with respect to the situations of 1 and 2? 

 
It has been reported that a big part of mHealth enterprises do not evolve beyond the pilot stage. It seems to be due to the fact 
that they do not have user-centered VP. Have you met cases that relate to that in your experience working with 
startups/entrepreneurs? 
 
 
Are you familiar with the Design Thinking (DT) methodology? Have you ever worked with it yourself? 
 
mHealth <-> DT – Do you think it’s an interesting combination? What are your first thoughts about this combination when I 
mention it? 
 
You might have contacts of entrepreneurs who are into the mH (or DH) industry. Do you have any knowledge of whether DT 
is commonly used by this kind of entrepreneurs when creating products, services, or even business models? 



 49 
 

 
If yes (DT often used), why do you think they use it? What do you think they pursue by using this “mindset”? 
 
If not (DT not often used), why do you think this is not a commonly used methodology? 
 
What do you think are the biggest pain points when it comes to using DT in one’s work? 
 
What do you think are the biggest advantages that DT offers? 
 
With regards to the phase of getting to understand the target users and their needs (even unconscious needs), do you believe 
this is one of the central aspects when it comes to the design of value propositions? If yes, why? If no, what is more essential 
& needs more attention? 
 
 
Another concept that is important in my Thesis is “usability” of health apps for smartphones. 
How would you recommend me to approach this aspect? 
Are there any key points to consider regarding this topic, based on your experience, or common “pain points” when striving to 
do it well? (take into account the short time I have…) 
 
 
Advice regarding companies I could contact? (fit my thesis, interesting for case studies/interviews…) 
Advice regarding people I could contact? 
Any other thoughts?  
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8.4. Meeting with Alexandra Lindfors, CEO Ocean Observations 
(2/5/18) 

 
Look for honest answers, try to avoid the “ugly baby” situation. The purpose of this meeting is to get advice with regards to 
the methodology of my Thesis, as well as to direct the research in the optimal direction. 
 
He asked me for a bit of information regarding my Thesis topic before the meeting, so when we meet he will have a rough idea 
of what I’m planning to do. 
 
Since this is a first contact meeting, it will not be recorded – only in case there is a relevant explanation that is long, etc. 
(permission). 
The possibility of future interviews with her is open. 
 
* Pursue OPEN FEEDBACK 
* Explore her point of view 
* Keep my ideas until the end – then expose them and look for feedback 
 
 
Career (information for myself) 
 
SSE – MSc Business and Finance 
HEC Paris 
 
Ocean Observations – CEO 
Ocean Observations – Business Design Lead 
Swedish Wind Energy and Analysis – Public affairs and analysis 
OX2 – Business Development 
Bombardier Transportation – CASRA manager (Corporate Audit Services and Risk Assessment) + … 
Electrolux – Business development analyst 
ABN AMRO (Dutch bank) – M&A Analyst intern 
 
 
Digital Health (and Mobile Health) are in essence digitization of healthcare systems and life sciences. Ocean is specialized 
in digitization processes and digital services. In addition, one of the industries Ocean works with is healthcare and life sciences. 
 
The digitization of healthcare and life sciences systems has been taking place for some years, and is becoming every time more 
evident and relevant. 
We could say that there are 3 main types of organizations who take part in this transformation process: 

• Public healthcare 
• Private sector: 

o Big/medium size companies – big players  
o Startups/small companies 

With which type of organization do you work more often? 
 
This transformation process has both created interest and opened the doors to many entrepreneurs who want to become players 
in this new digital industry.  

What do you think are the biggest challenges/pain points when it comes to mHealth? 
What do you think are the biggest opportunities/strengths when it comes to mHealth? 
3. For entrepreneurs 
4. For bigger companies 
Main differences with respect to the situations of 1 and 2? 

 
As a design consultancy firm, has Ocean experienced in the last couple of years an increase in the number of clients from the 
Digital Health industry that request your services? 
 
Ocean has worked with very different companies and organizations in the healthcare and life sciences industries. Have you 
noticed any hot trend that’s gaining importance nowadays? 
 
It has been reported that a big part of mHealth enterprises do not evolve beyond the pilot stage. It seems to be due to the fact 
that they do not have user-centered VP. Have you met cases that relate to that in your professional experience? 
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Ocean puts the understanding of target users and their needs at the heart of the processes. Its design is based in working with 
real people, going out of the building, having co-creation with customers and end-users at the heart of their design process, 
aiming for meaningful solutions. 
 
Do you use the Design Thinking (DT) methodology at Ocean? Please explain. 
 
What does DT mean to you? How do you understand it at Ocean? 
Do you use a certain DT model or framework?  Please explain. 
 
Show her the Carlgren’s DT Framework (I will use it in the thesis) – Reactions? Opinion? (familiar with it?) 
 
mHealth <-> DT – Do you think it’s an interesting combination? What are your first thoughts about this combination when I 
mention it? 
 
What do you think are the biggest pain points when it comes to using DT in your work? 
 
What do you think are the biggest advantages that DT offers? 
 
What are the most crucial phases of the DT process? -> aim for the phase of getting to understand target users and their needs 
(even unconscious needs) 
Understanding phase – Do you believe this is one of the central aspects when it comes to the design of value propositions? If 
yes, why? If no, what is more essential & needs more attention? 
 
Importance of having diverse teams – what can this approach provide to the creation of meaningful value propositions for the 
end-users? 
 
 
Another concept that is important in my Thesis is “usability” of health apps for smartphones. 
How would you recommend me to approach this aspect? 
Are there any key points to consider regarding this topic, based on your experience, or common “pain points” when striving to 
do it well? (take into account the short time I have…) 
 
 
Advice regarding companies I could contact? (fit my thesis, interesting for case studies/interviews…) 
Advice regarding people I could contact? 
Any other thoughts? 
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9.  APPENDIX II. Questions Formulary of the Interviews 
 
This interview is expected to last between 1h-1:30h. It’s important that you feel no pressure to “answer the right thing”, I just 
want to see how the product/service development process was and understand why you did it in that way (mainly from the 
moment you got the idea, until when the app was launched)..  
This is supposed to be a so-called “semi-structured interview”, what means that it is flexible, we don’t have to stick to the 
questions and the order I propose here below. 
And, last but not least, lay back, relax and enjoy the interview! 
 
➔ FOCUS: the product/service development process and the methods used during that process. 
 
1. Tell me about the product development process of 

your app, how did you to come up with your 
product/service, in a short version (like 3min!). 
 

Now, let’s focus a bit more on the details of the product 
development process… 

 
2. How did you come up with the idea? 

 
3. How did the process start? Which were the first things 

you did? 
 

4. Did you do anything to check that users would want 
to use your app? Explain. 

 
5. Back to how you got the idea, what did you do in 

order to define better the product/service idea? (from 
initial idea to a defined concept for a product/service) 

 
6. Did you prototype? How? 

 
7. Did you test those prototypes? How? 

 
8. If you got in contact with possible future 

users/customers, how did you reach them? Did you 
select who you talked to in any way? 

 
9. Did you go through a prototype-test-iterate cycle? If 

so, about how many times (approx..)? 
 

10. How user-centered do you think your app is? How 
would you justify your answer? 

 
11. Did you try to get potential users’ feedback at any 

point during those cycles? 
 

12. What did you do with that feedback? 
 

13. Tell me about the team that participated in the product 
development, in terms of their experience and skill 
sets. Who was involved and what were their titles? 

How did you go about choosing who was on the 
team? 

 
14. Do you evaluate the usability of your app? How? 

 
15. How long did the process take, from when you started 

working on this until launch of the app? 
 

16. Now I’m going to mention a number of methods 
which can be used for ideation, problem framing, 
prototyping… I want to tell me if you used any of 
them: 

(Do not look up for them before the interview! That’s not 
the point! It’s totally fine if you haven’t used them) 

• Empathy map 
• Customer journey map 
• Personas 
• Stakeholder map 
• How-might-we questions 
• Five why 
• Fact, opinion, guess (FOG) 
• Creation of physical mock-ups (e.g. using 

paper, card-board, glue, Lego…) 
• Storyboarding 
• Wireframes 
• Rapid prototyping 
• Brainstorming techniques 
• Business Model Canvas 
 

17. What did you struggle the most with? (Focus on 
internal factors, from a process and methods point of 
view) 

 
18. Any ideation/innovation methods you used that did 

not work/you didn’t like how they worked? 
 

19. What was productive, useful, worked well? 
 

20. How would you describe the value proposition1 of 
your app to target users? 

 
 
 

  

                                                 
1 Value proposition: “a statement describing the value of the 
service from the perspective of the customer” (Eckman, 2016), 
or “a business or marketing statement that a company uses to 

summarize why a consumer should buy a product or use a 
service” (Investopedia). 
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10.  APPENDIX III. Transcripts of the Interviews with 
mHealth Companies 

 
(“L” stands for “Laura”, the interviewer) 
 
 

10.1. Interview with Nerve Labs (15/05/18) 
 
App: Florence 
 
L: Tell me the product development process in a summarized way. 
 
I got the idea in 2011. I did some drafts back then, which I actually found later on. I kept the idea but the actual development 
of the app started in 2013. 
I had been involved in development of medical devices earlier with other companies, but they didn’t have a user-centered 
approach for the design. They had the technology, which in general was very good, but what I learnt from that was that that 
is not the good way to succeed. It’s better to involve users early on, because there’s so much that can go wrong. Then, the 
longer you have developed a process, the more expensive it is to change, or you might get to a point when you can’t change it, 
because it’s too expensive. That’s what I learnt in one of those companies, (…) it could have been a lot better if we would have 
done things differently. 
 
So I did have that kind of approach in the development of Florence. Engage with patients early: we got patients in the 
development team, so we had real users in the team. When we started the project, we recruited a “panel of patients” (15-20), 
that were our early-testers and helped us to identify their needs. They were patients with Parkinson’s disease and Multiple 
Sclerosis (MS). We involved them in 1st collecting user needs, to understand what needs they had. They were 2 different 
groups, with different needs: people with Parkinson were very focused in medication, because that’s a big part of their 
treatment; people with MS focused more on other things, like sleep or exercise, not so much medication, because they mainly 
get their treatment in the hospital occasionally. Thus, the needs of the 2 groups were very different. 
 
We collected that and then we did conceptualization of the app first. We had meetings with the patients to bounce that to see 
what they liked, what they didn’t like… We got feedback. Then we started the development of the prototype. We started the 
prototype having different parts, but in Florence we had medication management (reminders) and tracking (like a diary of what 
you have done). We had sleep management, so we connected Florence to an activity tracker, which allowed us to collect sleep 
data, too. Of course, also physical activity, so activity monitoring. We also had functionality for doing educational material, 
like “mini-movies” for the patients to learn about stuff. We developed that technology but we actually did not add it in the 
product, we did not have time to make a lot of content. That was the goal from the beginning, but we run out of time. Because 
we understood that there’s a big need for knowledge, to learn more. Specially specific knowledge, like for someone with 
Parkinson’s it could be how to optimize your medication, the management of that, or maybe what should you eat or not. For 
example, for Parkinson’s some of the medications are sensitive to protein. People usually don’t know this, but that’s the type 
of information that we would have liked to have on the app. Not very deep, but easy to digest knowledge and information. We 
built the technical framework for it but… 
 
L: So to make clear: it (the app) is directed to MS and Parkinson’s patients? 
 
Those were the people in the reference group, but the app we developed is quite generic. For a lot of people is important to 
manage their medication. Also sleep for everyone, sleep is a big factor for how you feel, and even more if you’re sick. But also 
of course physical activity and so. So it’s actually quite generic. 
 
L: So why did you select patients from these 2 diseases? 
 
By coincidence I started working with people with Parkinson’s and it was kind of natural to involve them, because they were 
people I had access to. And MS, we decided to take another neurological disease, and MS is a big one. These are 2 big ones, 
but also very different: they’re both neurological but MS you usually get when you’re young, Parkinson’s when you’re older… 
They are different. We wanted to understand how to tender the different user needs. 
 
L: So when you had the prototypes, how did you test them? With those same groups? 
 
Yes, we did a lot of iterations. We built version one, then people got to test it. We had it both on Android and on iOS, and 
they had different systems for pushing prototypes to the user. Then we got feedback. 
 
L: So both Android and iOS have tools that one can use to test prototypes? 
 
Yes: in iOS you have TestFlight, which is a tool where you can publish an app, not in the Apple Store, but with a selected 
group of users. That’s the kind of tools we used. 
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So we had a version, got feedback, some people had a lot of feedback, some not a lot, it varied so much. We tried to understand 
what to do with the feedback. Some was new features, bugs, or something else. New features we didn’t include, because one 
has to select. But we still listened and thanked for the feedback of the features and said we’d not add them right now. But for 
bugs and for “this does not work” or “I don’t understand how to use this”, we made some tweaks. Not major tweaks but minor 
tweaks, because it was actually quite well-designed from the start. 
 
L: Then the feedback was with the same groups that gave you the “initial” one? 
 
Yes, same people. 
 
L: How big was that group? 
 
15 to 20 people. 
 
Then, we iterated for 3 months maybe… From the first prototype till the last prototype. Then we decided to push it out to the 
App Store. But when we did that, we took a lot of features away in the app. Now when you download Florence, it’s just 
medication management and you can track pain and mood. But you cannot track sleep. We did have a lot of other stuff, like 
drafts for keeping track of your medication and sleep, but we took that away. And we also built a system where we could 
connect to devices. Our plan was to be able to connect to a bunch of different devices. So we had that but we took it away. 
 
L: What brought you to the decision of making it more simple? 
 
Because (…) those 20 people were people that we kind of knew, but we saw that some stuff was too hard for them to handle, 
so we saw that if we pushed that on the App Store, we’d get so much (comments) from people who wants support with 
hardware, for, you know, activity trackers that we built or… So we said “let’s take all the extra-stuff away, we can always add 
later. Let’s focus on what’s the most important thing”. 
 
L: Now it’s a good moment to ask how would you define the value proposition of this app? 
 
This is a self-care app, it’s for someone who does the care themselves, which for chronic (disease) patients is the majority of 
the care (is self-care). The care that you get from the doctor is “that big” (gesture of small). There are very few good tools to 
support that. For example help with medication management. Now there are a bunch of apps that do the same thing, but when 
we started there weren’t many. (…) We released in 2014 but we started the development in 2013 (…). 
 
So there were a couple, but no Swedish ones (apps that did similar things). English, from the US, etc. 
 
But value proposition: to make life easier for a person with a chronic disease – in a broad sense – with a focus on medication 
management. Get reminders, have a history (…). 
 
L: In this group of potential users, how did you get in contact with them? How did you select who could be in that group? – 
which would be the people that’d give you the feedback you’d use. 
 
It’s usually hard to recruit patients, but since I had people in my team that had these diseases, they had networks. That’s one 
way of recruiting. So we had access to a lot of people. 
We recruited based on… First people that wanted (…), then also for us to understand if they could bring value to the project 
or not. (…) You know if someone is good to work with or not, or if a person is gonna contribute or not. We didn’t do it in a 
very structured way, we didn’t have a lot of criteria. But more like “this person has this disease and would fit in the project and 
bring value”. The patients were from different parts of Sweden, mostly Stockholm, but also people from other parts (…), which 
made it more complex, because when we had these workshops and stuff, we needed to get them here and to get them an hotel… 
 
L: So they were face-to-face workshops? 
 
Yes. Which takes a lot of energy to arrange, but…  
 
L: But I guess on the other hand it’s the “best way” you can do it? 
 
It is the best way. But you need the resources: someone booking tickets, fixing taxis, lunch and with the right food… You need 
a team that can support those things and money. But we had that in this project, so that worked out. 
But I think it’s important to have people in the same room. Not for everything, but for certain things, and for these workshops 
it was essential I’d say.  
 
L: Did you do anything to check that users would want to use this app before you launched? 
 
Yeah. The feedback we got from our panel was good. That’s how we checked it. Then we put it on the App Store and tried to 
push in the different channels where now is available. But it worked out quite well. We got like 1000 users in 3 months or so 
– fairly good. 
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L: Once it was launched, did you keep prototyping or modifying from the feedback you got or did your keep it more stable? 
 
When we launched I think we had a pretty stable. We did bug-fixing and updating. But we didn’t add features or remove 
features. (…) We didn’t change the app in any essence. 
 
L: How user-centered would you say the app is? 
 
At the moment we don’t do much support. We get feedback, some bugs but also people who say they like it, they find it easy 
to use. That’s something we’ve got a bunch of times: “easy to use”. That was in the idea from the beginning. You don’t have 
(in the app) hierarchy, menus, it’s very flat. The interface is flat. It’s easy , I think, to understand conceptually how you navigate. 
And also fairly easy to use if you’re shaky, big icons and so. That’s important for people who are shaking, like with Parkinson’s. 
We’ve got good feedback I’d say. And feature requests (…). 
 
L: Now it’s been in the Apple Store and Google Play for how long? When was it launched? 
 
We released it in 2014, in the beginning of September I think. So that’s like 3,5 years. 
 
L: So the product development phase, how long did it take? Around 1 year? 
 
I think around 1 year, but in the project we also did other things than app development, we had other activities. So we weren’t 
100% focused on that development for an year, because that’d be a long time. (…) 
The conceptual idea for the app I had developed earlier.  
 
L: How did you come up with the idea in the first place? You said that was around 2 years before you actually started 
(developing it)? 
 
I started to think about the possibilities using an app for health in 2011. That came from my father-in-law, who has diabetes. 
I asked him about the process with his doctor: what happens, how do they use the information… Because when you have 
diabetes you collect a lot of measurements: blood sugar, get values… That was a lot of data collection and I was interested 
about how is that used for the doctor’s decision. What I understood was that it’s not used by the doctor. The doctor gave the 
patients a notebook and said “write down your values every day: what you have eaten, your measurements…”. So my father-
in-law that notebook with 3 years of data. (…) He said the doctor never asked for it. Then I realized that that was not working. 
That data is probably super important to understand, the long-time trend and also short-time. I thought that if data like that 
could be put in an app, you could do it yourself and you could have a system that could help you. That’s when my thinking 
started. My initial thinking was to do something for diabetes, but then Parkinson’s showed up. 
 
Parkinson’s is also very interesting, because they usually medicate with a lot of different medications, and they usually use 
the medications many times a day. Also for some they do it in different combinations. Some people have 5 medications, do it 
5 times a day, and they might do it in different combinations (…). They figure out those combinations with trial and error for 
years. Very unstructured process. (…) It’s quite important when you take it (the medication) during the day, which combination. 
There are no tools to support patients in that way. (…) 
That’s what I thought was interesting about Parkinson’s, because you do an intervention, take the pill or so, and then you can 
actually measure the effect. With that you can get fast feedback: does it work like you want? (…)  
 
L: And since this disease (Parkinson’s) in most cases appears in elderly people, this combination of medications can even 
become more difficult to handle. Did you try to have a representation of different ages in the group? 
 
Maybe not so much from the design, but we had people who were not old: the youngest was 40. People were between 40-70. 
(…) 
 
L: Tell me about the team that participated in the product development.  
 
We were a small development team, 6?... 2 people with disease: one P the other MS, they weren’t developers but part of  the 
process, in the workshops, working in the project. Royden doing design. A developer. We also outsourced some development 
to programmers, a couple of external programmers. I was doing the project management (…). 
 
L: How did you select this team? How did you gather these people? What kind of things were you looking for in them? What 
skills, personalities…? 
 
The patients’ main asset was understanding of the diseases, but also networking community: to be able to get users and to 
manage that users group – so management.  
For Royden, that did designs… I had the app idea, I knew how it’d work and look, I had developed that in my head but I needed 
someone that put the pixels on it. He did it really good. (…) He was good in being agile, fast, which is important when you 
don’t have much resources. I kept giving him feedback: “this is good, but change that” or “this is not good”. So very fast 
interaction, which was the key. 
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The programmer in house was very good at solving problems, but wasn’t in working in a team, which showed later. (…) That 
was a bit “shaky”, but we couldn’t replace him because we were tight in everything and he knew so much about it… 
The external consultants were easy to deal with and very good to work with. From Germany. 
 
L: So there were also cultural differences in the team? 
 
There were, but I’d say in theory only. Actually the inhouse programmer, he’s French, and I don’t know if it was his “French 
personality” that made it hard for him to work with the team but… (…) He was very good at solving problems, but not at 
communicating and with the part of the team. (…) 
 
L: Regarding the usability of the app, did you evaluate it in the pre-launch phases? How easy it was to use for the users…? 
 
Yes. We did that. When they got the prototype, they tested it and gave back feedback, said like “it’s easy and good to use” or 
not. That was the least kind of problematic part, it was easy to understand. Then there were other things that were harder. There 
were some things that were like tweaking, like “I don’t understand…”, so we changed some minor stuff. But in general they 
thought it was easy to use. 
 
L: When you were prototyping and iterating with that group, how often did you do those workshops? Did you test every 
prototype with those workshops or did you get feedback in different ways? 
 
The workshops were mainly in the user-requirements and design phase. Early. When we started building and programming 
and getting them prototypes, they got it and we got feedback by e-mail or by talking, but we had one meeting or so, but not 
workshops for everything. In early stages I don’t remember how many workshops we had, but a few. 
Also (the workshops) to get them onboard in the project. You want engagement, people to be part of a team… (…) To get them 
to be supportive, to want to help out is important. 
 
L: I’m going to mention a number of methods that can be used when one is doing innovation or ideation in these early phases. 
Some others are used for instance for prototyping, for the visualization. I want you to tell me if you used some of them 
(consciously). 
 

Empathy map - NO 
Customer journey map - NO 
Personas – in a way, but not like “service design full way”, but yeah 
Stakeholder map - YES, we kind of identified who were the stakeholders, yes 
How-might-we questions - NO 
5 why – NO (but he knows about the method and its origins) 
Fact, opinion, guess – NO 
Creation of physical mock-ups – YES, we did digital mock-ups with the users. We did interactive mock-ups: they 
could click on the screen, etc. 
Storyboarding – NO 
Wireframes – YES 
Rapid prototyping – YES 
Brainstorming techniques – YES, for me doing a workshop is a process that – I wouldn’t call it “brainstorming” – 
you capture ideas, knowledge… so yes, totally 
BMC – NO 

 
L: What would you say you struggled the most during the product development process? 
 
The people. To manage the panel (patients) was a lot of work: to have everyone onboard, to keep them happy, to get them to 
us, home… that was a lot of management. 
Also manage parts of the team to get it to work. 
So manage people was the nº1. 
Then technical stuff… (…) 
 
L: Any of the methods we’ve talked about that did not work very well? Or didn’t give any valuable information? That you’d 
not use again? 
 
No, I’d use them. As I said, we did workshops and in the workshops we had a process. 
 
L: How were the workshops? 
 
In a workshop like this it could be that you want to create ideas, to select an idea, then to improve on that idea. I have a process 
for that. I’ve done it quite many times, both internally and for others. I know that works, it’s super-efficient. You can go from 
people who doesn’t know each other in a room, to have an interactive working prototype within 2h. In that process you go from 
telling what the steps are, the expectations, have them do the brainstorming part, the idea creation part, the prioritization part, 
choosing idea together… If you have a team, everyone has 10 ideas, then in total 50, which one is the best? How do you do 
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that? Polish the idea together; subtract features, values from the idea… Then prototype and building an interactive app which  
you can present on stage, pitching. (…) It works usually quite well, it’s super interesting. 
That was in the workshops. 
 
L: Related to the workshops, when you were in the initial phase of the product development, did you base the product idea on 
mixes of ideas you got from those workshops or did you use those ideas to add on or modify your idea of the app? How did you 
take or incorporate that feedback? 
 
Basically I had an idea of what type of features could be in the app from the beginning. But I think it became very clear what 
was important, the priority of the ideas. Also, I had an idea for medication reminder, but in this process I learnt that there are 
different ways that people take their medication, so you need to facilitate different ways of keeping track of taking medication. 
Some people go by time: “at 8h I take it”; others take it when they feel like it. 
 
L: So “flexibility” was a key point? 
 
Yes. In the beginning we thought it’s good to have time, but it doesn’t work like that. You need to understand more about the 
needs and how to implement that, so that it works for different types of people. (…) 
 
L: Regarding the internal team, anything that was useful or worked well? 
 
I think if I’d do it again, I’d probably work a bit more on the recruitment of team members. 
Also maybe I’d spend more time on getting the team more aligned. We were doing things rapidly and so on, but maybe invest 
on being more structured. 
 
But I think we did a very good job on involving users, capturing and managing them. (…) But it’s quite hard to manage the 
expectations of those people (the patients involved), because he or she thinks it’s easy for us to do, but when they don’t get 
that can get disappointed very easily. (…) 
 
L: When it comes to the user groups, something you would include or do different if that happened again? Something you 
learned that should be done in a different way, that’d be important to have? 
 
For many it’s hard to get hold of the users, to reach them, that’s not easy. We could do that and that was part of the plan from 
the beginning. But if you’re gonna do something like this, you need to spend time on understanding how you do that before 
you start the recruitment of people (panel). (…) 
Maybe it’d be good to have a broader variety of diseases, or people with different needs. Depending on what you are developing. 
Then we had those people and the app was for them, but we also made it quite broad. 
 
L: Did you reach those people through hospitals or health centers? Or by personal connections? 
 
Personal connections. 
Through hospitals it’d be complicated, I would not go that way. (…) 
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10.2. Interview with Upcard (15/05/18) 
 
App: Upcard 
 
L: Give me a short summary of the product development process, from when you got the idea till the moment the app was 
launched. 
 
It started when we (his family: him, wife and son, who has autism) were introduced to a method for communication through 
the autism center. We went to a training course, that was a very analog process. We found it was very time consuming, it costed 
a lot of money, resources… and it just wasn’t that effective. The idea came when we thought we could take the principle, 
digitize it and make it more efficient by being a digital process. And there were some benefits of making it digital: you wouldn’t 
have those analog type of photos and stuff. That was the initial idea.  
 
L: So that was for your family? To use it yourselves? 
 
Yeah. In the beginning it was for 2 things: for me to just learn, the other was to benefit him (his son) because we already had 
so little time, we are doing so many things, so if we could find a faster way to do stuff, we could do more of other stuff. 
 
So we did that (communication with pictures functionality), then we expanded to a couple of other functionalities, which kind 
of had the same issues, you had to do the same process and it was very, very long. So we economized on the cards as a building 
block. Then spread that across other functionalities and expand the functionalities using that original building block. 
From the idea till the point that we launched, something that other people use, was about 6 months I’d say. That was the learning 
curve for me to learn how to put it all together and then the 1st test group was in about 6 months. 
 
L: Is it directed to people with autism or in general as a communication tool? 
 
In the beginning it was supposed to be a tool for him (son) which sort of augmented his way of communication. Essentially it 
would be to show what he wanted. So in the beginning it was “his tool”. Eventually we realized it was not only a tool for him 
to communicate with us, but that it was also a tool for us to communicate with him. After we expanded it more, we realized it 
was even more than that. It was for us to communicate with the dietitian, the teachers… It quickly became a communication 
tool for everybody around him, with him as the center of the whole thing. So everything was based on his language, his 
knowledge, his understanding. When we track things like “what do you eat” it’s using cards that he already knows. 
 
L: With that, I think you answered the question “how did you come up with the idea”. So it was a personal necessity for a tool 
of this type? 
 
Yes, it was a direct need. 
The other thing was that other tools or apps just within the communication aspect are massively expensive, they can be up to 
SEK 2000. (…) So what we do is for free (downloading the Upcard app). So price-wise was one of the things. 
Then also we felt that apps within this space looked ugly, weren’t thought through, the designs were… it was almost like you 
design something and then you make people use it. It felt like it didn’t mash together. Whereas my approach was more like: I 
had an idea and then I showed it to him (son) and then I iterated on that idea based on these interactions. I’ll give you an 
example: 
 
I wanted to make sure that he (son) understood that the app was “his”. That’s why I have a picture of him. Because when you 
communicate with someone who can’t communicate, you need to use things that are generally easy to understand. In the 
beginning the “you-I” was completely different. There was a different button for him to use the “speak functionality”. I showed 
it to him, I tried to teach him, but he kept pressing on himself. By that I immediately thought “why not that be the button for 
him to communicate?”. Then I quickly changed and it was instant: he knew what he needed to do because it came instinctively. 
 
A lot of those of those “you-I” interactions. The “swiping” (showing me on the app) as well… all came from these kind of 
things. So it wasn’t me creating a system, going and teaching him the system. It was quickly prototyping, show it to him and 
then quickly seeing what did he naturally do and changing to what fit. 
 
L: Is it mainly directed to kids? Because the design might be different when users are kids? 
 
In the beginning we were aiming for kids, but we had the idea that later on we’d move to adults as well, because autism is not 
a kid-only condition. The “you-I” stuff we kept very simple, clean, and we find that adults are using it anyway. (…)  
 
L: When you got the initial idea, what were the first things you did? 
 
Initially we made physical cards, but the 1st thing I did was that I wanted to see if I could prototype the basic structure. I 
created 10 cards digitally, then I put them in the format of 3 cards, because the format of 3 cards is the actual format of the 
system that they teach you. So I wanted to replicate what originally was there. From there, if I could match that, I could built 
on top of that. 
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I crashed with the app so many times… Now we have nearly 2000 cards, and plans, and a whole bunch of data. I only had 10 
cards and I was crashing the app. It was a big learning curve.  
 
L: Did you do anything to check that users would want to use this app? 
 
In the beginning no, because it was just for us (his family). (…) Ultimately I found that people wanted to use it because they 
found it that we were using it. Now you have direct line of contact with the users: how they use it, when, what they want… But 
in the beginning the aim wasn’t to make a commercial product. 
 
L: What did you do to make sure that he (his son) wanted to use it? 
 
I showed it to him and if he didn’t use it, then I changed it. (…) I changed it depending on what he did. 
 
L: What did you do to define the first idea better, to build on top of the initial concept? 
 
Understanding product development. The so-called feature creep, add too much to it, ending up being too big and you don’t 
do nothing quite right. There were a bunch of other functionalities we had: we looked at his day and thought “what are the key 
points of his day, that we need help and support with?”. In the beginning I was just adding functionalities. Quite quickly we 
found that either the functionality was too crumble-some, that it didn’t work and you were trying to force it to work… We 
looked at how we were using it and took away the stuff we weren’t using, and focus on the stuff we used. 
So if I had to start again, I’d probably look at autism itself and the challenges within autism. Boil it down to its essence, the 
cards: how can those cards alleviate the difficulties within autism. Not just functionality for functionality’s sake. 
Also what could we do that no other apps can do. (…) 
  
L: What would you say is the value proposition of this app? 
 
There are 2 value propositions: 
We built it for parents and for kids, or direct family. It’s a way to cohesively control and track everything in one app. As a 
parent you do planning, communication… and they’re all separated across all apps, it’s so fragmented, and there’s a lot of data 
loss in between. What we do is make it easier to do it once and you use it in multiple ways: you create the words and the cards 
and then you can use them for tracking… The ability to track data across all of them and see the interplay. If you are using a 
card to speak, to plan and to track, we got data for each 3 and we can track the influences of each to each other. And the user 
gets that information. (…) Then we provide this information to the user. At this stage it’s visual charts. You can see how things 
are used over time, how they interact with each other on a visual basis. In the future we wanna be able to predict things using 
“mood”, “planning” and “tracking”. 
 
The 1st value proposition is the family being able to get knowledge of everything coming together and how to create better days 
by this understanding of what influences each other. 
The 2nd is that we are providing data to do scientific research, so that health systems or pharmaceutical companies can provide 
better healthcare and medication. (…) For autism is very difficult to get people to participate and the data they can get is very 
limited.  
A 3rd one would be that it is a free tool.  
 
L: How is your relation with scientists and researchers? 
 
Now it’s in the early days, because we recently pivoted. But we have 2 partnerships. One in the UK, who are business 
developers within healthcare data. The other is a researcher at Oxford, with who we’ll run a pilot project with 150 people 
who’ll use the app. It’ll be a validation study of how the app works, the info it gives… (…) 
 
L: Tell me about the prototype-iteration cycles, how did you do it? How often? How did you get feedback and how did you use 
it? 
 
A good thing about digital is that you can try something now and test it out immediately. Initially I prototype something, I try 
it out giving it to some users. It’s always been directly related to my son’s interaction. I use things that would make it easier 
for me to iterate as fast as possible. I have a version, I put it in front of him, watch him use it, literally go back and change it 
instantly. The cycles of small things were super quick, sometimes minutes. So, so many cycles. 
I’ve also evaluated functionalities. I developed something, do research, find stuff that works or that might take it to the next 
level… then put together small road-maps for myself. I don’t put any time limit to it, sometimes it can be fast and others can 
take long. Thus the length of the cycles can change due to that as well. 
 
L: You started testing with your son. Did you also ask other potential users to test it? 
 
Yeah, I posted on Facebook “I’m looking for testers for this app”. We got about 50 people who were interested. It was only in 
iOS to start, we used TestFlight. Then got some feedback… 
 
L: Did you do some kind of selection for those potential users? 
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It was just interested people. In the beginning the app was very specifically for the niche of parents with kids with autism. Now 
it’s broader. 
I didn’t stipulate though that those people had to meet certain criteria, although that’d be the ideal. I had some people who  
didn’t have kids, or some other times normal families. Then in some cases the information I got back wasn’t quite good… (…) 
However in some scenarios with someone who’s not in the specific niche (of autism) did not understand some functionalities. 
But the people who was from that niche came back with very relevant stuff. 
 
L: How user-centered do you think your app is? How would you justify the answer? 
 
It’s completely user-centered. The added value on top of it, is still to come: the analytics I talked about, which is for parents. 
But right now the co-functionality is for that person in the middle of everything. Extremely user-focused. 
But because we get multiple users as we expand, that will change. Because a parent is a user, but they have a different user 
focus. But if we take the middle person (with autism) it’s extremely focused on them and their needs. 
 
L: Now that the app has been launched, do you still keep modifying it? Has the pace of the sprints slowed down or not? 
 
The sprints are bigger now, previously it was small iterations. The pace hasn’t stopped, but the releases are less often, with 
bigger differences. (…)  
 
L: Do you base these modifications from the chat on the app? Or how do you get the feedback now? 
 
Now we get it directly from the app, from the chat. It’s fast and easier than via e-mail. Thus it’s real time question-answer. But 
I’d say it’s a bit of both. People in general lack creativity, they can identify a problem, but can’t necessarily identify a solution. 
(…) 
It’s also about finding those functionalities that users might not even have thought about having. I applied that in one case from 
a problem I got from a user… (…). Some functionalities come directly from users and you can connect it to a solution right 
there and then. 
 
L: Tell me about the team that developed this app. 
 
I did a lot of the prototyping in the beginning. 
I partnered with a company in Germany, they’re developers. When it comes to more technical stuff, security, authentication… 
I can’t do that. I usually prototype, so that it works the way I want it to, then I make it be validated… (…) 
I learnt how to develop apps when I started working with this app. I have the skill of when I find something I’m interested in, 
to learn very fast. I’m an industrial designer, it’s not a programming background, but the understanding of user-centered design, 
the process of design, breaking down projects into small pieces… 
 
The team was me, my wife – she did a lot of testing and helped me, we brainstormed… Another man who’s more into strategy, 
the developers in Germany, a copyrighter from the UK, a graphic designer from South Africa (he’s from South Africa). 
 
L: So it’s a quite international team, right? 
 
Yeah I’ve always used international teams. 
 
L: What kind of skills were you looking for when you gathered the team? Some kind of personalities…? 
 
It’s very particular. I’ve worked with a lot of people before and I find there’s a lot of skilled people that can draw whatever you 
ask or create it. But finding people who could really understand what the communication, or whatever you were doing, is for… 
who is it going to, what’s the intention, the outcome… understanding that and taking it beyond my brief. If I said “I wanna 
make a card that says the phrase “I want””, then you give it to somebody. I don’t want that somebody to do exactly what I say. 
I’m looking for somebody who starts challenging and saying “ok but if you’re saying this, we might need to think about this, 
that color, that angle…”. Take it beyond what I initially had. The people that I’ve been working with, luckily have managed to 
do that. But I’ve had some people who were just “limited” by that. 
 
L: How do you evaluate the usability of the app? Can you track how often customers use it? How much they use it? 
 
I put some tracking into the app itself. One thing is to understand how they’re using it. I can see everything from when, which 
pages, did they add or delete cards… Not now, but eventually it’ll also be in which device they use it. We basically track 
everything. 
For 2 reasons: to understand how they’re using it, and to generate user-specific help content. If I can identify patents within 
what people do, what they need help with… I can optimize the process. (…) 
A 3rd reason is to show other people how much is being used, investors… 
 
L: How long did the process take from the moment you got the initial idea until the app was launched? 
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Until commercially launched, 2,5 - 3 years. That was because initially there was no drive to make it a commercial product. I 
worked on it, then I took a break, then I got a job, then I worked on it for almost an year… Removing those periods it’d be 
about 1,5 years for the conception of the idea until the point it’d be out on the store. 
 
L: I’m going to mention a number of methods that can be used when one is doing innovation or ideation in these early phases. 
Some others are used for instance for prototyping, for the visualization. I want you to tell me if you used some of them 
(consciously). 
 

Empathy map - NO 
Customer journey map - YES 
Personas – YES 
Stakeholder map - NO 
How-might-we questions - NO 
5 why – NO (knows about the method, but didn’t use it directly) 
Fact, opinion, guess – NO 
Creation of physical mock-ups – YES. 
Storyboarding – YES 
Wireframes – YES 
Rapid prototyping – YES 
Brainstorming techniques – YES 
BMC – NO 

 
L: What did you struggle the most with, focusing on the product development process? 
 
A very technical thing is to be able to have the functionality of the app work constantly in these scenarios. One of the 1st 
prototypes we had that we were using for ourselves quite regularly, once on an airplane it didn’t work, because it was not 
online. Little things like that. Making sure it was able to record, it was always usable, both online and offline, so that when 
you’ve been offline and you go back online, it synchronizes. The offline functionality. Finding the right technology and 
implementing it. That was very tricky and time consuming, one of the hardest parts.  
 
L: Any method that did not work, you wouldn’t use again, that didn’t give you a lot of valuable information?  
 
No, the ones I use, I do  because they work.  
 
L: So you had tried them before? 
 
Yeah, because I worked with other companies before. 
I knew those methods and I didn’t really try out new ones. Although I should have probably done it… 
 
L: Which were the most useful methods? The ones that gave you the most valuable information? 
 
I’d say Customer Journey Map, that really works well. 
Then rapid prototyping, building mock-ups. Wireframing combined with mock-ups, which is essentially a storyboarding-
wireframing-mock-up kind of thing. Just sketching on a paper. All those, mapping out all the time. 
Then Proof-of-concept also. That works to see “we need to see this at this point” to see if that’s actually valuable… 
 
I sketched a lot, I mapped out the journeys a lot… From there I could say “this is what I wanna do”. Then I prototyped, tested… 
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10.3. Interview with MedUniverse (18/05/18) 
 
Platform: MedUniverse 
 
L: Can you give me a short summary about how the product development process was? 
 
We started with a completely different business idea 10 years ago. We realized after 5 years that that did not work. It’d take 
too long time and we’d need a lot of money invested. From the first business idea we got into the 2nd business idea, the business 
pivot. We saw that digital patient cases were something that doctors were intrigued by. We were also in a very close discussion 
with our potential customers, the pharmaceutical industry. We did a lot of homework and tried to involve them in the 
development of the new platform. We tried to understand their ecosystem, understand how they worked with marketing, sales, 
education… How we could come in and make that better, easier, more cost effective, with a wow-effect for them and, in turn, 
for their customers – the healthcare professionals. So I’d say we involved very early our customers, we tried to identify the 
customer needs, we invited them to be part of the development process even. Before we had a prototype, we involved one 
customer: they were part of the development process and also pay for it to get the insights for an year. 
 
L: So that customer was part of the development team? 
 
No, it was part of the ideation process. That was really important for us. 
 
Then we also involved many other stakeholders to make the service as good as possible. We involved IT people, with good 
development skills, and we involved the customers’ customers – the doctors – very early. 
 
L: So the 1st customer are the pharmaceutical companies and their customers – doctors or healthcare providers. Do patients 
also play a role? 
 
No, not right now. Potentially the platform could also be used for patient education. But it’s about patient cases, fictitious 
patient cases. 
 
L: When you say “digital patients”, what do you understand for that? 
 
Our concept is “digital patient cases” or “digital patient profiles”. Basically, e.g. “a 39 years old woman comes in with x and y 
symptoms to the emergency unit, what do you do as a doctor?”. Painting up what’s the patient history and picture a relevant 
patient journey in the platform, which is done in a question-basis. Everything evolves around fictitious patient cases. 
That’s a very common education concept for med-students, doctors… (…) 
Those are usually in plain text form. We wanted to make them interactive. And with them being interactive you have the 
possibility to save data. 
 
Thus, we involved the different stakeholders into the ecosystem very early, tried to adapt and constantly evolve. We constantly 
further develop the platform. We listen to our customers every day and take everything under consideration. 
 
L: How did you come up with the idea of the current service that you have?  
 
That was actually a result of the 1st idea, that didn’t work. So if we hadn’t done the 1st thing, we’d have never realized that this 
could work. It’s typical in startups: you go from pivot to pivot. We realized that that was with what we could contribute with 
value to our customers, and obviously with value to our customers’ customers. 
 
L: How did you decide to move from this 1st idea to the 2nd one? What were the 1st steps you did then with the new project?  
 
We realized that we were not growing fast enough with the old business model, and we didn’t have the membership levels we 
wanted, nor the impressions on that website. We saw that what doctors were discussing were actually patient cases. Then we 
started digging into that and trying to understand the concept of patient cases. From there we involved our 1st customer from 
the pharmaceutical industry and really did the homework focusing on customer needs. 
 
L: How do pharma companies use the patient cases? 
 
The pharma industry works a lot with patient cases, it’s very commonly used. But they use them mostly in brochures or 
Powerpoints and in a very static format. The content is usually there or it is there together with an external expert that they 
have contracted. 
 
In terms of the customers’ customers – the doctors -, they love patient cases, love to solve problems… We have seen that they 
enjoy it. We have also done surveys and we’ve seen that they want more clinically relevant patient cases. That’s really 
something that triggers their minds and it also has the educational perspective. With so many new drugs coming out to the 
market, there’s a huge need for doctors to have the most updated information. 
 
L: What did you do to check that users – pharma industries – would want to use this service? 
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We involved them early in the process. We had pilots – we still do -, we had shorter subscriptions where they could test. Then 
we evolve from there. It has been very successful so far. 
 
L: How did you design the concept of having the pilots with them in the beginning, when you were building the service for 
them? 
 
Most of them wanted to test the service. We had put in a lot of money and work, and we didn’t want to give it away for free. 
They got a good deal, they could test it for a certain amount of months. We learnt a lot from their feedback. Then, most of them 
wanted to stay and go for the “full price” at year 2. 
 
L: How did they give you this feedback? Through the same platform, face-to-face…? 
 
Direct feedback face-to-face, via phone, email… 
We have very close customer relationships. We have a Customer Excellence department and they’re in daily contact with a lot 
of our customers. 
 
L: What did you do to define better the idea of the service that you had in the beginning?  
 
In the beginning it was not what we thought it’d be. It has been evolving all the time. We wanted to build more a database of 
patient cases, but then we evolved to become a software service. Nowadays it’s a very common concept. (…) 
When we pivoted the company, we weren’t sure it’d look like this. It’s evolved and it is still evolving. 
 
L: You already answered if you prototyped (yes). How did you prototype? How often? What were the prototypes based on? 
 
The prototyping cycles were very empirical. We had an idea and we did wireframes, screenshots design. Then we tried to 
make those designed screenshots programmable, so that you could click on things, etc. That was a very early phase. 
Then we asked our customers – the 1st customer – what they thought, we modified it… 
We also tested it towards doctors. So we’ve tried to involve both our direct customers and our customers’ customers. (…) The 
customers’ customers do not login to MedUniverse anyhow. It’s our direct customers who are responsible for the distribution 
of unique encrypted links. That’s the only way a doctor can interact with a certain patient case from a pharma. Our customers 
own the distribution. We only provide the technical platform.  
 
We’ve also been doing tests in hospitals, they have been able to test it for free for doctors and it’s been very successful. That 
was to see what the very end users (doctors) thought. (…) In the future it could also be used in hospitals. But one has to start 
with a narrow segment. Also when prototyping and when doing design thinking, you have to be focused, decide who your 
target customer is, you cannot do everything for everybody. 
 
L: When you tested with the customers’ customers, what did you aim to test? 
 
That was more regarding functionality: easy to use, usability, user experience, gamification aspect… 
 
L: You mentioned that one potential customer collaborated with the design of the service in early stages. Do you know how 
many people from that company tried it out? 
 
That was such an early stage, we still did not have the prototype. We were discussing and developing the prototype. 
 
L: So you had people from that company discussing with you and so on? 
 
Yes, so that we could understand their needs. 
 
L: How did you get in contact with potential users? How did you decide which ones you wanted to ask for feedback? 
 
Regarding our customers, pharma industry, we already had a lot of relationships with the old business model. It was pretty hard 
in the beginning. We started with a blank paper in the 1st business model. Anna (CEO) and myself (COO) started calling… It 
took a while to establish contacts, to build relationships… We could use that for the pivot of the 2nd business idea. 
Also, since the 1st idea was to build a physician network, we had a lot of physicians in our network, a lot of contacts. That 
was the easy part to test this new service with them (doctors). 
 
L: Did you include physicians from different specialities? 
 
Yes, and different ages. 
 
L: So you took into account the diversity in this group? 
 
Yes. 
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L: How many times would you say you went through the prototype-test-iterate cycle? 
 
Bff… It’s constant! We still do it. It’s a process. 
First, we had the alpha-version. Then we had the ß-version. Then the 3.0 that we have right now. At the moment we’re doing 
4.0. These are major upgrades. 
The alpha and ß were shorter than the 3.0 process. The 3.0 has taken almost 4 years. But then you develop within that with new 
functionalities, it’s not a whole shift of technology. 
 
L: Has the pace of these new spins slowed down, since you launched? 
 
I wouldn’t say so, since we have more resources now. We have actually speeded it up! Because now we have 4 people 
developing, in the beginning we only had one. 
 
L: How user-centered would you say this service is? How would you justify your answer? 
 
I’d say very user-centered, both towards the pharma industry and towards doctors. We have involved both so much in the 
development process. We talk to our customers and our customers’ customers in a daily basis. We get wish lists from customers 
every week, which we prioritize also every week: new functionalities, problems regarding software (like bugs)… 
 
L: How would you describe the value proposition of this service? 
 
The vision of MedUniverse is to become the industry standard platform for patient case engagement and to do effective drug 
and treatment information. Ultimately to give a better patient outcome via fictitious patient cases. 
 
The benefits or value for our customers… There are so many! They can get engagement from their customers: engage the 
prescribing doctors – which is very hard. 
They can liaise (work in cooperation) with key opinion leaders or experts. They can help you write the patient cases. So they 
can build relations with these experts, which is a huge value for the pharma industry. Then pharmas can distribute with the 
expert’s name, “reviewed by x opinion leader”, which is very strong. 
It’s interactive, it’s fun.  
Participants (doctors) can see how others have answered, so you have the gamified aspect. 
Doctors get new information. 
Pharmas wanna engage doctors, because it’s so hard. They wanna come up with new solutions and content that’s relevant and 
really closely connected to the drugs they’re selling. They also have the responsibility of educating and informing. They can 
leverage the content: they can push the different activities in different channels, compare them, see the business insights – see 
how healthcare professionals have answered -, so they can see if there is a knowledge gap. Or how much time doctors spend 
with their material. 
The business insights and statistics is also a value that pharmas get. 
 
L: Tell me about the team that participated in the service development process. 
 
We have always been a very small team. Basically we were 4 people for a very long time: myself, the other Anna, the customer 
excellence director Kristina, and our technical officer Ola. 
 
L: How did you get gathered the 4 of you? 
 
Anna, myself and Kristina went to the same school. Anna and myself have been working together since 2003. (…) We studied 
together at Stockholm School of Economics and studied Business Administration. Ola has an engineering degree, computer 
science. 
 
L: This team is bigger now. When you got more people, what kind of profiles or skills did you look for? 
 
We are currently 13 people. It’s divided between Sells and Marketing, Customer Excellence and Tech. There’s a close 
relationship between the 3 departments. You need to find people with as much experience as possible in each of the 
departments. It’s hard for a startup because compensation plans are gonna be lower than in large corporations. But you have to 
have the spirit of an entrepreneur, be fond of working in an entrepreneurial company. (…) 
I think the team is diverse right now: 50-50 men-women, 6 different nationalities, we speak at least 6 languages…  
 
 L: How do you evaluate the usability of this platform? 
 
We’ve been really trying to involve customers and customers’ customers from an early stage. But we would need more 
usability testing and graphic designers, which is something that’s on our agenda. The vision has been to really be very neat, 
tidy, clear… So that the focus is on the content, not on the graphics around it. 
 
L: From when you decided to start with this idea, until it was launched, how long did it take? 
 
I think almost 1 year to do the 1st prototype. (…) 
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L: I’m going to mention a number of methods that can be used when one is doing innovation or ideation in these early phases. 
Some others are used for instance for prototyping, for the visualization. I want you to tell me if you used some of them 
(consciously). 
 

Empathy map - NO 
Customer journey map - YES 
Personas – YES 
Stakeholder map - YES 
How-might-we questions - NO 
5 why – NO 
Fact, opinion, guess – YES, I would say, a little bit (NO?) 
Creation of physical mock-ups – YES 
Storyboarding – YES 
Wireframes – YES 
Rapid prototyping – YES 
Brainstorming techniques – YES, a lot of brainstorming sessions 
BMC – YES 

 
L: How were the brainstorming sessions? 
 
Sometimes very rigid workshops, like when we had meetings with customers. They were very structured, asking a lot of 
questions, showing them what we had done based on the feedback from the meeting before… Internally we were 4 people 
sitting in the same table, so you just scream ideas during the day. Very unstructured, but very creative. 
 
L: What did you do to ensure this creativity factor? 
 
There were moments when it was hard. We tried to do a lot of research on the internet to understand the whole system. More 
than theoretically, to see what is out there right now, what’s happening. It’s a very complex system and very regulated. 
Sometimes we felt that it would never work, but we found a way out somehow. 
 
L: What did you struggle the most with during the service development process? 
 
Financing was really tough. We were really believing in the idea but we needed funding.  
Another thing is that in the pharma industry sell cycles are very long due to regulations. It could take an year to get a contract. 
 
L: Focusing on the ideation part of the process, any methods that did not work very well, didn’t give you very valuable 
information or you wouldn’t use again?  
 
We haven’t done it in a very structured way, the design thinking. Now it’s very structured, but now it’s more sprint 
development. Also because now it’s a huge system. But in the beginning it was very empirical, we just did what we thought 
was the best, the right… We tested all the time. 
 
L: Any ideation method that was useful or worked well? 
 
The BMC is very good, wireframes, storyboarding, screenshots… 
What we need to do more is to take time more often to do long-term vision innovation. Perhaps only 10% of the whole month 
on ideation and innovation for long-term. That’s crucial. 
In the industry of software services everything evolves very quickly. So one has to be updated. (…) 
 
L: How can users access MedUniverse platforms? Through internet browsers or do you also have an app? 
 
Via any device. For our customers, when they administer the platform it’s easier to use a desktop. We have not done an app, 
due to the fact that doctors when they interact they do it via their smartphones and they’re usually not allowed to download 
some stuff (they use the work phone). So it’s easier for them to use the browser. But the website is adapted to the different 
types of devices. 
But sometimes it’s better to have an app. Maybe in the future we create an app. 
Doctors usually use smartphones, especially when it’s the Moderated module (they have Individual and Moderated module), 
because it’s a participative session and they scan the QR code. 
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10.4. Interview with Byon8 (18/05/18) 
 
Platform: AITOPYA 
 
L: Give me a summary of the service development process, a short version, from the moment you got the idea until now. 
 
The development process started in 2012. I started developing it with my brother and my father. We worked for almost 3 years 
until we actually started the company, in October 2015. Then we felt we needed to scale-up. We had finished all the algorithms 
for the AI, but we needed to fill in the database, and getting all rules for doing diagnoses… In Oct 2015 we scaled-up and 
worked for almost 2 years until August 2017, when we had the prototype finished. We financed everything with “innovation 
money”. I worked as a physician until August 2017, when I decided to work 100% with this company. We got our 1st fund 
raising, started the development process of the alpha-version. The 1st phase was about the database, then it came working with 
the UI. We worked with that until spring 2018. That’s when we started our 2nd fund raising campaign. We brought in money 
to finish the ß-version and to get the “street version” ready. Our deadline is for the end of 2018. 
We are still very much in the development process. You can see now the acceleration of the process, when all of us who 
founded the company started to work full time with it. Me and my brother started working 100% with the company in August 
2017. 
The process was really important, because we needed the prototype to get the fund raising and to actually be able to work full 
time with it. 
Since 2017 we grew from 4 employees to 40 employees right now. An exponential growth since then. 
 
L: How did you come up with this idea? 
 
I studied Medicine and around 2011-2012 I was very bored of studying. I also started to work in clinics and realized that 
working as a physician is not as many people think. It’s actually a very “unromantic” job, you work a lot with papers, have to 
register things in journeys… The actual time you spend with patients is actually about 30% nowadays. That’s because we have 
those digital solutions but they’re more about registering things, not much about helping caregivers in their daily work process. 
That’s when I got the idea that we could implement something that could automate a lot of these processes but also work 
intelligently towards patients. That’s why we were thinking about digital solutions and AI: we needed an intelligent solution. 
The main problem is that health professionals need more time. The way to help them have more time is to automate processes. 
Now we’re hiring more and more people and that costs a lot of money. 
 
L: So it emerged from a situation that you experienced yourself? 
 
Definitely. 
 
L: What were the 1st steps you did when you got the idea? 
 
In the beginning it was a lot about building up a concept. No matter what founder you talk to, I think they have a “big vision” 
of their company, perhaps they wanna sell it in 5 years and make money, or they wanna work with it for the rest of their life? 
For me it’s the latter, I gave up my medical career for it. It isn’t just about building up an AI, but rather about creating a more 
equal version of a healthcare environment. Not only for industrialized countries like Sweden, but also for developing countries. 
That’s a part of the bigger vision. 
I wanted something that could scale-up. That’s why I introduced AI. 
It was a long process: defining the actual process took at least 2-3 years. AI could be a bit of a blurry concept, and that made it 
harder to define what we wanted to do. 
 
L: How do you use AI at Byon8? 
 
It’s about using AI 1st of all to ask questions to patients. One of the 1st steps we wanted to automate is the interview with the 
patients. We wanted the software to be able to ask questions to the patient. Not only a database where one symptom is connected 
to one question, rather one that can dynamically generate those questions depending on the patient’s unique background. That 
means you have to build up decision trees and then you move into the AI field. The software also learns from asking the 
questions, from the experience. 
 
Then it’s also about giving diagnostic suggestions. Depending on what the patient has filled in and the history of the patient, 
it’s gonna suggest different diagnoses. That’s also another decision tree, but also to give doctors feedback, to support their 
decision making. It’s supposed to challenge the physician: it doesn’t only listen to the physician, it actually learns from its own 
experience and then makes an assessment. So the 1st part is a “supervised learning” and then it becomes less supervised with 
time. 
 
Those are the biggest AI elements, but we’re working on others. (…) 
 
L: Who are the end-users? 
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Both patients and healthcare providers. Health professionals use it in a professional way. Patients use it whenever they need 
healthcare. Patients are also supposed to use it as a daily application. This is something that is not developed yet. We are 
working towards the smartphone and the app version.  
 
L: How did you design the different interfaces depending on who the end-user was? 
 
In the beginning it was very natural to do the health professional UI, because me myself I’m a physician and it was easy to 
think from that perspective. Later on we focused on the UI patient version. We started to build up different focus groups to 
get feedback, to see what people liked, didn’t like, we recorded them with webcams and see their reactions… Try to get as 
much feedback as we could from people who have 0 experience using this product. 
It’s really hard… With health professionals it’s easier, because it’s like they’re working in a “box”: have a set of rules, work 
processes… But with patients it can be so random, so different the cases… It’s a lot harder to adapt to patients.  
 
L: Thus, for doctors it’s a support tool for their diagnosis? 
 
First, the interview to the patient by the AI – that’s the time saving. The data is transferred to the caregiver – doctor, nurse… 
preferably a nurse to make an assessment first. It supports caregivers in presenting the information in an easy way but also 
giving them diagnostic suggestions. (…) It can also help the nurse see if a patient can go directly to see a specialist, skipping 
the step of the appointment in the primary care center. But the health professional is still the one who has to make that decision. 
 
L: What were the first things you did when you started with the concept of the project, in the ideation phase? 
 
A lot of thinking! It was a life changing decision for me. 
In the beginning it was a lot about drawings. I like art a lot and I started drawing things, thinking about what the service would 
do, how it’d be… I think what struck me the most was that you always have a bigger vision, but you have to narrow it down. 
In the beginning it was a lot of seeing what’s the core. Those were the 1st steps of designing the software. 
 
L: Did you do anything to check that users would wanna use that initial concept of the service? How did you approach potential 
users the 1st times? 
 
From the physicians side it was very clear. I was interviewing physicians and asking what did they think, etc. I think I talked 
to almost 400 physicians! So I felt I had enough substance to see that they wanted to use that sort of product. I also talked to 
primary care “CEOs” (vårdenhetschef), because they’re privately owned. I talked with them about their financial prospects, 
e.g. how many “rental physicians” they need (you hire freelancing physicians, they don’t have “a work place” but go to several 
ones, both in private and public healthcare. They get payed 5-6 times more than a general physician). I realized they really need 
something that eliminates this need of rental physicians for example. 
 
The problem is a lack of physicians because their working hours aren’t time efficient enough. Sweden has one of the highest 
% of physicians per patient in the world. That makes you think that the problem is more due to what do they invest their 
working time in. The efficiency. 
 
L: What did you do to conceptualize, define better, the initial idea? 
 
Interviews, drawings… We worked in the concept for a long time. 
For example I got a lot of ideas from sci-fi med-tech movies! (…) That’s from where I got the idea of having a self-diagnostic 
intelligent tool. 
Designing the entire software along the way was more a feedback loop. Having discussions over and over, seeing what the 
market wants, comparing the interviews, seeing what patients want… Seeing where we could find a potential market. All that 
together is what defines the software. 
We’ve done several iterations along the way. 
 
L: Regarding iterations, did you also create small versions of prototypes before the 1st business prototype? 
 
In the beginning it was more about working with the logics, which are very hard to present if you don’t have a UI. In the 
beginning it was about designing the elements of the decision tree: how it should think, why, compare our algorithm model to 
others’… But it wasn’t something presentable in an easy way. But there were iterations of the decision tree. That was the core. 
The actual prototype had a UI. 
 
L: Did you test these prototypes? How? Even those trees. 
 
The 1st test was with my own patients when I was in med school. We printed the decision tree and matched with what patients 
were asking for and gave them those questions that the software would ask. In those 1st studies we could already see that 
physicians could save a lot of time with this, almost 30% of the time. That was the 1st quality check. 
 
We also tried it out with physicians regarding the decision trees with the diagnostics in focus. They got the different diagnostic 
suggestions and we compared what AI suggested and what physicians suggested. We almost got an accuracy of 92% with the 
first decision tree before the actual prototype. 
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It showed potential. 
 
L: How did you test the 1st actual prototype?  
 
It was very simple, we just continued with the same concept. We did the patient consultations and this time we had many more 
physicians involved, we scaled it up. That was a functioning prototype, so we didn’t have to print out everything.  
Regarding the feedback, we got a lot of complaints from patients, because we hadn’t even worked in the UI for the patients. 
They were a bit lost and needed assistance. Afterwards we started to work with the patient version. 
I got in contact with them through my med school practices. 
It was the same process: validating accuracy, time savings – which was still around 30%... 
Now we’re in the ß phase, in a bigger scale, with entire primary care centers trying it out. 
 
L: So did the prototype include the main functions in a digital version? 
 
Yeah, the main functions were there. There are a lot of functions that we have added in the alpha and ß, but they don’t affect 
the core value. 
 
L: When was the 1st prototype? 
 
November 2016. 
In autumn 2016 I showed it to Linköping University Innovation, who back up students with good ideas with money… I started 
pitching the idea in 2015. 
 
L: From the 1st prototype, how many times did you go through the prototype-testing-iterate cycle? 
 
A lot! The cycles of testing it with patients and physicians… Before the prototype was finished we had maybe 3-4 cycles where 
we tried it with users. After the prototype maybe 3-4 times. 
These sort of tests are kind of hard to do, because you have to get an approval from the patients, from the clinics… That’s why 
it’s much easier now, because we have our pilot customers. 
 
L: So do you now usually test with the same group of patients? 
 
Not when we did the iteration tests, we tried to be as randomized as possible, because that’s how it is in primary care. 
 
L: How user-centered do you think this service is? How would you explain it? 
 
We’re still in the ß phase, it can definitely be better. We still get feedback from people who do not understand… But we’re 
very focused on the “ease of use”. Comparing it to competitors, ours is the most gamified, which I think it’s a good thing: you 
want the user to almost become addicted, it should be interactive… We are actually using a game engine, which I think has 
given us a lot of advantages. It’s visually appealing. There is a “medical avatar” that guides you… (…) 
We focus a lot on giving users a really good interaction with the software. 
 
L: How would you define the value proposition? 
 
The time saving, the increased quality of care – those are the 2 biggest things. Then resources can be more focused on the care 
centers, health professionals, the quality of care… 
Quality of care would be not to miss out on important diagnoses, and to reduce queues. Then also having AI monitoring all 
your data – it becomes harder to miss things! 
 
It can be connected to other health apps on the phone. We wanna connect it with as many 3rd party apps as possible. (…) But 
now everything is segregated and this is a way to connect all the data. Plus the health professional will get an alarm if something 
changes. 
 
L: Tell me about the team that was in the service development process. How it evolved over time. 
 
In the beginning it was me, my brother and my father. Family business can be an issue sometimes, but I think we have 
personalities that match each other very well. I’m kind of the stubborn type, and I’m a medical doctor, my brother is a 
programmer and my father a mathematician. We synchronized well, complemented each other...  
We did all algorithms during the 3 initial years. Then when we started the company we saw we needed more people for the 
database, to gather info for the diagnosis. For that I had a presentation in my university to medical students – I still was one. 
We wanted them to involve, to help us with the diagnoses and the database. It went really well. 
Then it propelled, we needed more physicians to validate all the data that those students put in. More technicians, back end 
developers, UI developers… In the beginning it was database and technical aspects, until now.  
 
Now we’re seeing the needs of experts in jurisdiction, legal competence, financial competence… High payed jobs, which for 
a startup is difficult. 
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Looking at the different years, the exponential increase in the amount of team members was especially when we got the 2nd 
fund raising campaign. That’s when we could actually hire more people and grow. 
 
L: Do you evaluate usability of the platform? How? 
 
We have focus groups, we even record them to see the reactions. That’s our main feedback. But also from the pilot testing, 
that’s where we get feedback from on a daily basis. I have a weekly session where we go through lists of bugs, tech problems, 
UI… We try to test it out as much as possible. I wish we could even do more!  
 
L: Tell me about the feedback. How do you get it? Face to face? Weekly? 
 
I have skype session with them, because many live in other places. 
But with the focus groups it’s face to face. We have them come here and try the stuff. 
The focus groups are groups of people trying out the software. Each group has similar profiles, we match them out and then 
try to identify which group has the hardest time in filling things in the software and which the easiest. (…) 
 
L: How many people is involved in the testing? 
 
Around 40-50 people. 
The focus groups are pretty new, we started with them around half an year ago. Before that we had actual consultations with 
patients, asking them face to face. 
 
L: Then how long would you say it took from the moment you got the initial idea until the 1st prototype? 
 
From the concept in 2012 until the prototype in 2016, 4 years. 
I think it depends on what area you go into. Working with AI takes time, and getting patient data, getting the AI to learn… But 
when you have everything set it goes fast: from the prototype until the ß it’s taken 2 years, which is very fast. (…) 
 
L: Did you have the idea of including AI from the beginning? 
 
The reason I was into it was that I was quite a lot into videogames. AI was used there in like game figures, that help you along 
the game. I started reading about AI then, and I think I knew much more about it than most people (in 2012). 
 
L: I’m going to mention a number of methods that can be used when one is doing innovation or ideation in these early phases. 
Some others are used for instance for prototyping, for the visualization. I want you to tell me if you used some of them 
(consciously). 
 

Empathy map - NO 
Customer journey map - YES 
Personas – YES 
Stakeholder map - YES 
How-might-we questions – YES (I think I get the point, yeah we used it – NO?) 
5 why – NO 
Fact, opinion, guess – YES 
Creation of physical mock-ups – NO 
Storyboarding – YES 
Wireframes – YES 
Rapid prototyping – YES 
Brainstorming techniques – YES 
BMC – YES, but I’m not a fan of it 
 

L: Tell me how you did the brainstorming. 
 
In the beginning it was a lot of feedback discussions with my father and brother. We had a whiteboard and draw there. We tried 
to narrow it down, find the core. We had thousands of brainstorming sessions, but maybe not as planned, maybe just 
discussions, less visual.  
 
L: What did you struggle the most with regarding the process of service development? 
 
The algorithms. That took almost 3 years of designing, thinking, finding the right decision trees… At the moment, finding 
customers in the beginning is super tough, especially in healthcare. (…) We find more pilot customers in private healthcare 
than in public. We find them with different pitching strategies and focusing on what’s important for them (…). 
 
The hardest part is the change of behavior that is needed by users. 
 
L: AI sounds attractive to many, but do you think some people might be a bit resilient on including tools that use AI when it 
comes to their health? 
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There’s people who feel uncomfortable with having a “machine overseeing their health”… But you have to look at it thinking 
that people are already making a lot of mistakes. The aim of using these kind of products is to reduce the mistakes and to 
actually create a healthcare environment that works for everybody. Unfortunately we’re not gonna have enough physicians to 
offer that kind of care if we don’t have these digital solutions. I also think it’s a generation shift. I think this resilient feeling 
will go away with time. 
Many of us also have this view of not trusting a software. Having something that’s validated, that you believe in, is important. 
That’s why there’s a lot of pressure on the developers. 
 
L: Any ideation or innovation methods that worked well? Which were the key ones that gave the most value? 
 
The key was “don’t try to do everything yourself”. The team factor. 
“Don’t be afraid of sharing your company to others”, because if it takes 2 years, that means maybe a competitor does it before 
you and you lose your idea. That was one of the things that I discovered a bit too late, that we actually needed more people to 
do it a lot faster. 
That’s the most important thing.  
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