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Abstract 

 

Life changes due to heart signals complications affect a large part of the Norwegian 

population, indicating the need to monitor heart signals. There are medical indications, such 

as early symptoms of heart attacks, angina, and heart failure. As many as approximately 40 

000 Norwegians annually receive specialist healthcare services related to heart attacks or 

angina and 16 000 for heart failure (Ariansen et al., 2020). People also monitor themselves 

remotely because people want to track their behavior and workouts to get the best possible 

health benefits. For medical staff, this will result in many patients to keep track of, so they 

will also recognize the advantage of remote self-monitoring without the intermediate help of 

health personnel. 

 

This project explored possibilities to realize patient self-monitoring, resulting in a prototype 

that could enable easy-to-use web and mobile solutions for remote heart monitoring. The 

development went through three design iterations using as the basis of the research 

conducted through the thesis. The prototype was created using the research of significant 

health themes, such as remote monitoring, interaction design in the health sector, usability, 

designing for age-appropriate groups, and development for both patients and physicians. 

There were conducted interviews with a medical expert and a technical expert to identify 

user needs. This way, the thesis could get an insight into the systems medical personnel 

would use it and what a day in their life looks like to establish requirements necessary for 

both the patient version of the prototype and the physicianôs side. The second contribution is 

a framework that presents five themes one needs to consider when creating an application 

for remote monitoring of health data. These themes are monitoring heart signals, health 

understanding, interaction design in the health sector, designing for age, web, and mobile 

solutions. Evaluations were conducted with usability experts and medical experts to measure 

usability and gather feedback on functions and design of the third, which was a high-fidelity 

iteration of the prototype. The evaluators gave positive feedback on the concept of creating 

an application that motivates remote heart monitoring results and their understanding, 

applying a System Usability Scale, and they graded the prototype with a score of 90 points 

which is deemed excellent. The medical experts gave the impression that they would 

welcome such solutions into their work domain if completing product development would 

involve additional medical staff and patients.  

The thesis provides the foundation for future development of an application that 

promotes health understanding in remote heart monitoring with the indication of a need for 

such application. 
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 Introduction 

Life changes due to complication of heart signals affects a large part of the Norwegian 

population, therefore indicating needs for monitoring of heart signals. There are medical 

indications, such as early symptoms of heart attacks, angina, and heart failure. As many as 

approximately 40 000 Norwegians annually receive specialist healthcare services related to 

heart attacks or angina, and 16 000 for heart failure (Ariansen et al., 2020). People also 

monitor themselves remotely because people want to track their behaviour and workouts to 

get the best possible health benefits. For medical staff, this will result in many patients to 

keep track of, so they will also recognize the advantage of remote self-monitoring without the 

intermediate help of health personnel. This master project covers the following topic: 

"Designing web-mobile solutions for monitoring heart signals." Heart signals could be 

monitored using specialized and sophisticated auscultation equipment and used to send the 

results to mobile phones or web applications. Mobile and web applications can show signal 

activity to help users determine what and when to monitor their hearts and receive info about 

when to contact medical personnel. Many patients struggle with basic instructions and 

information from their health personnel due to health literacy and strive to know what to do 

and how to interpret findings when they self-monitor. (Graham and Brookey, 2008) This 

project has explored different design functionality necessary for a health domain, both from 

patients' and health personnel perspectives. The project also explored different user 

experiences and how they help patients and health personnel. This project creates a high-

fidelity prototype through various iterations for portraying heart signal data to explore the 

different user experiences. For validating the prototype, an empirical study was designed to 

evaluate and create the best user experience. The thesis aimed to develop the following 

contributions: 

 

 

¶ Literature overview of the topics important for remote heart monitoring, 

¶ Identifying user needs through an empirical study; two in depth semi-structured 

expert interviews, 

¶ Set of user design techniques for monitoring heart signals, 

¶ High fidelity prototype artifact to monitor heart signals developed through three 

iterations and validated by medical and it experts. 

 

 

 



 

14 
 

1.1.1 Research questions background 

When addressing the theme "Designing web-mobile solutions for monitoring heart signal," 

there are three main areas the thesis covers. The first area is how design affects the 

understanding of the user's heart signal findings. This area is covered by researching how 

we should portray patients' health information to understand the information represented 

without losing the data's original meaning. This area's motivation is to create a practical 

solution, high readability, and understanding by its users, thus providing answers to which 

design considerations one must pay attention to in the health domain.  

 

The second area to address is the predicament of web solution vs. mobile application. The 

thesis explored the possibilities, looking at strength and weaknesses of web and mobile 

versions of an application. There were conducted user studies and user testing techniques 

such as interviews, observation, and empirical testing to explore the different options with 

web vs. app in the health domain.   

 

The third area that is important to cover in a self-monitoring situation is viewing it from a 

physician's point of view. The physician has an overview of the quality of the patient's self-

monitoring. The thesis explores how physicians look at patient's monitoring results 

considering existing physician monitoring solutions and explore the systems through a 

literature overview.  

1.1.2 Research Questions 

RQ1) To what degree do user experience design affect a patient's understanding of 

heart monitoring results, 

 

RQ2) To what degree do patients prefer web-based over mobile-based solution for 

monitoring heart signals, 

 

RQ3) What are physiciansô attitudes towards patient self-monitoring using mobile-

based solutions 

 

RQ4) Are there any systems developed for physicians for monitoring patients who 

monitor themselves.  
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 Theory 

This section covers the theory relevant for the web-mobile-based application that falls under 

the categories of health, application, solution, eHealth, and web-based products and the 

research questions' underlying ideas. The theory through the thesis consists of articles from 

the Web of Science and Google Scholar. The section categorizes the articles as follows: 

Monitoring heart signals, heart-related problems in Norway, Health understanding, mobile 

and web-based health solutions, interaction design in the health sector, and related work. 

The articles presented were found by the use of keywords such as "health," "eHealth-

solutions," "health understanding," and "remote mobile monitoring health."  Other articles 

found are either from respected web pages or trusted sources (Web of Science [v.5.35] - 

Web of Science Core Collection Basic Search, no date; Google Scholar, no date). 

2.1 Monitoring Heart Signals  

This project's work title is ñDesigning web-mobile-based solutions for monitoring heart 

signalsò, and this section defines what monitoring heart signals means. The thesis 

introduces and creates an overview of the currently available methods of monitoring heart 

signals and exploring how it has changed with evolving medical technology. Medical 

personnel in hospitals measure a patientôs ECG, also known as an electrocardiogram, that 

record a heartôs rhythm and electrical activity (EKG ï Store medisinske leksikon, no date). 

One can use ECG to detect arrhythmias, that is, unregular heartbeats, whether too fast, too 

slow, or just irregular (EKG ï Store medisinske leksikon, no date). The ECG can also detect 

heart attacks, coronary heart disease, or cardiomyopathy. The ECG is measured using 

sensors placed on specific locations on the chest, and the test produces a highly detailed 

overview of the heartôs health.  

 

The second method medical personnel can use when monitoring heart signals is recording a 

phonocardiogram, also known as PCG. A PCG recording is an electrical measurement of 

heart sounds, present in the heart cycles where certain sounds appear (Arnesen, 2021). 

One can obtain heart sounds with a stethoscope, a non-digital medical device (stetoskop ï 

Store medisinske leksikon, no date). As with the ECG, stethoscopes are placed on specific 

points of the body to measure sounds made by the heart, lungs, or other intestines. The third 

method is the heart rate, which can be measured by counting heartbeats per minute.  
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Mobile phones have developed quickly in the last few decades, and their sensors within are 

more advanced than ever, thus creating opportunities for remote monitoring of heart signals. 

Majority of phones today have built-in sensors that can measure heart rate and oxygen 

levels using infrared light and the in-built camera. Some smartwatches measure the same 

vitals with ease, thus making monitoring of heart rate easier to conduct.  

 

The ECG and PCG are usually measured with medical personnel's help, typically using 

heavy and expensive equipment at the hospital, making it impractical for people in need of 

regular and remote monitoring of heart signals. Luckily, remote solutions can be conducted 

at home as digital advancement has reached the medical equipment domain. An existing 

solution for this is Kardia, specified in Section 2.7.4 (KardiaMobile 1L - ibeat.no, no date). 

Stethoscopes have also joined the digital advancement with new and digital wireless 

stethoscopes that can measure the same vitals and send the data to an application on your 

mobile phone. An example of a digital stethoscope is the service StethoMe, which the thesis 

looked upon for inspiration when creating the prototype (StethoMe® - Smart Stethoscope, no 

date).  

2.2 Heart-related problems in Norway  

The primary motivation for this thesis's theme is the large number of people who are either 

affected or in close relation with someone with cardiovascular disease in Norway. As of 

2016, 515 000 Norwegians in the age range of 0 to 74-year old have been in contact with a 

doctor or emergency clinic due to cardiovascular disease (Ariansen et al., 2020). Even 

though this number is decreasing every year, there is still a need to find solutions that can 

decrease this number. Suppose one creates more digital solutions that can make it more 

available to monitor health from home. In that case, one can decrease the number of doctor 

and emergency clinic visits as one can filter the genuine cases from other health-related 

issues. The next step in this research was to create a prototype to help people who monitor 

remotely and, in that way, decrease the number of heart-related indications. 
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2.3 Health Understanding 

When combing through relevant articles on Web of Science and Google Scholar, multiple 

articles had an underlying theme of health understanding or the lack of it within the health 

sector. The lack of understanding can be found in patient-physician communication when 

giving instructions or feedback from an examination or visit (Graham and Brookey, 2008). 

This understanding of medical conditions within the health sector is called health literacy. 

Graham and Brookey define health literacy as "The degree to which individuals have the 

capacity to obtain, process, and understand basic health information and services needed to 

make appropriate health decisionsò (Graham and Brookey, 2008). Graham highlights how 

literacy can go undetected in a health care setting and how severe the effects can be on 

patients with low reading fluency, as they might misinterpret important instructions from 

physicians. The authors suggest that physicians' written materials should be created in a 

patient-friendly manner, using simple words, bullet points, and much white space (Graham 

and Brookey, 2008). 

 

Graham and Brookey are not the only researchers that have explored the problems 

surrounding health literacy. Wali and Grindrod explored the significant problems surrounding 

what low literate adults face. These concerns are limited time with pharmacists and less-to-

none understanding of medication information, and more information regarding side effects 

and instructions. These concerns show a need for more simplified communication, similar to 

the conclusion from Graham and Brookey (Wali and Grindrod, 2016).  

 

As we can see from both Graham and Brookey and Wali and Grindrod, a lack of 

understanding needs to be addressed, but how can one approach this problem? Choudhry 

et al., did it through a qualitative study where they explored whether doctors write trauma 

discharge summaries at a higher readability level than recommended. Choudhry et al. 

provided the solution that the discharge notes are too advanced and that doctors' letters 

should be in a way that a 6th grader should understand them (Choudhry et al., 2016).  

 

2.4 Mobile and web-based health solutions  

The second category of articles is related to mobile health solutions. As stated in the 

research question, the goal is to explore mobile and web-based health application solutions' 

preferences. The articles collected are studies that use different mobile and web-based 

health solutions to help patients self-monitor or aid in hospital visits. A question that arises 

when one thinks of mobile and web-based solutions in the health domain is how efficient 
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they are as compared to standard routine solutions. Gomis et al. explore the impact of 

mobile health in heart transplant management using a tool called mHeart. The authors 

compared pharmaceutical interventions' effectiveness through the mHeart tool versus 

regular pharmaceutical intervention without the tool. The conclusion showed that the 

effectiveness increased with the tool's use, as it allowed for more supervision and 

personalized follow-up (Gomis et al., 2019).  

 

This efficiency of patients' remote supervision has also been explored in the adaptability 

study by Park et al.. They explored the feasibility of using digital health monitoring in a home 

setting and evaluated the impact over a specific period of time. The researchers found a 

need for an effective remote monitoring system following heart failure patients who have 

been discharged from the hospital (Park et al., 2019). Thus showing the lack of an efficient 

remote mobile monitoring system in the health sector. 

 

Using mobile and web-based health solutions to help patients self-monitor and aid in hospital 

visits are only a few options one can use such technological solutions. One can also use 

these remote monitoring devices to conduct randomized health trials explored by Reed et 

al.. Reed et al. present the potential of removing the need to meet in person as one can 

measure with a phone, thus making it more randomized (Reed et al., 2018). Bhavnani et al. 

have also researched this in 2018 suggesting that one can reduce time at the hospital by 

accessing data through a mobile health device (Bhavnani et al., 2018). The results shown in 

the trial are that the patients using the mHealth solution were associated with a lower risk of 

hospitalization and death on follow-ups, as one could detect underlying health problems due 

to self-monitoring.  

 

The articles listed until now only cover mobile-based solutions, but Lloyd et al. have 

researched the possibility of a heart assistant that is a web-based application. This web-

based application was used by heart failure patients who needed a follow-up after being 

discharged from the hospital. Lloyd et al. conclude their study suggesting that mobile 

technology is feasible, acceptable, and a possible cost-effective opportunity to manage heart 

failure patientsô homes (Lloyd et al., 2019). This application is only for the purpose of the 

physicians who follow up a discharged patient, not for showing the results to the patient, as 

well as a lack of focus on understanding results from a patientôs view. This article provides 

proof of the need for both a web and mobile-based solutions as physicians might need a 

more advanced view of the collected data, and patients need their view with personalized 

information. 
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Mobile and web-based applications show great promise, but one can ask, how reliable and 

efficient are they in practice? In a prospective study by Tayfur and Afacan in 2019, the 

authors evaluated heart rate accuracy and collected oxygen saturation data using a 

smartphone. They could conclude that using a smartphone for measuring gave consistent 

results compared to the other measurement devices, showing equally good performance 

using both methods (Tayfur and Afacan, 2019). Using a smartphone for this type of vital 

measurement will create an opportunity for future patients, who can assess themselves at 

home before arriving at a hospital, thus skipping a step that can save time for patients and 

hospital personnel. Gropler et al. measured the accuracy of interval measurements on the 

Kardia Mobile device. The authors found that the mobile device produces accurate, single-

led ECG tracing, showing that measurement devices on the market for mHealth are 

promising for the future (Gropler et al., 2018). 

 

Using health applications regarding physician-patient communication is in its early stages 

but shows great promise, so the question is how does it affect everyday life? Lorca-Cabrera 

et al. explore the effectiveness of health web- and mobile app-based interventions regarding 

the level of well-being and quality of life. Their findings show that the health web-based 

intervention in informal caregivers mainly affects welfare. However, one should be 

conducting more studies to explore mobile app-based interventions to examine their 

effectiveness (Lorca-Cabrera et al., 2020). One can argue from the Lorca-Cabrera article 

that more studies should be conducted, but incorporating this gadget can give health care 

workers a more efficient way of remote observation. Specifically regarding pulse and 

temperature, bridging the gap between patients and specialists while being remote from 

hospitals (Andrews, Raja and Shanmugasundaram, 2019). 

 

An essential key point to consider when creating web- and mobile solutions in the health 

sector is the different age groups. Children are not accustomed to doctors' appointments and 

measuring health data, making it challenging to monitor heart signals at home. In a study by 

Ho et al., the authors focused on measuring children's pulse rates with a mobile application. 

They concluded that the apps should not replace routine medical use, as children might 

create inaccurate results. Note that this article is from 2014, and technology has made 

advancements in the mobile application domain, however it is essential to consider findings 

of this study (Ho et al., 2014). 
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2.5 Interaction Design in the health sector  

In this section, there is a collection of articles regarding interaction design and web- and 

mobile solutions in the health domain. Visual and interaction design themes can be different 

from regular applications than health applications, as explored by Falchuk, who explores 

different healthcare applications and identified overarching themes to mobile healthcare 

services (Falchuk, 2009).  Falchuk explores interaction techniques that use the human-

computer interaction interface to encourage movement and activity and use graphics to 

improve medical information understanding. The article collected a few broad interaction 

design themes one should consider when designing for healthcare (Falchuk, 2009):  

 

ǒ Designing for a range of novel and familiar interfaces,  

ǒ Designing to encourage physical and mental activity,  

ǒ Designing for the simple conveyance of health information. 

 

Modern applications usually have both a mobile and web-based solution so users can 

interact and change between devices, but for health care applications, are there any 

underlying preferences? Preferences of mobile vs. web-based applications in the health 

domain are explored by Selvarajah et al. in the article ñNative apps versus web apps.ò The 

authors compare mobile app and web application design alternatives when using an in vitro 

fertilization treatment. The authors had some factors they used to compare the other options. 

The pre-defined elements were user interface, ease of development, capabilities, 

performance, cost, and potential problems (Selvarajah et al., 2013). A takeback from this is 

that creating a reliable website that can work across multiple platforms costs less than 

creating numerous applications for different devices. In conclusion, if one has the time and 

budget, a web application should be the most cost-effective solution if the software is 

capable to process the information in a timely manner.  

2.6 Related Work  

Monitoring heart signals are not a new concept, and there are years of research using both 

mobile and web-based application to monitor health. It is essential to look for similar work to 

create the best possible solution. Al-Omary and Elmedany introduce a system architecture to 

monitor heart disease in real-time as they extract signals from patients and store signals into 

a hospital database (Al-Omary and Elmedany, 2007). They have an application on the 

phone with a few functions and services, such as schedule, condition, relevant information, 

and general information. It also has an event detection system where the hospital can warn 

the patient if it detects something abnormal.  
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The articles reviewed have little-to-none information about what kind of functions one should 

implement in an application that remotely monitors heart signals. Therefore, the thesis 

explores the article ñDetermining minimum set of features for diabetes mobile appsò by 

Safari et al. (Salari et al., 2019). Even though the article is not directly about monitoring heart 

signals, one can take inspiration from the functions as it is comparable with regard to 

frequency and demands of monitoring. The study produced a set of 23 minimum features, 

here we are presenting only those that are relevant for this research: 

¶ Blood Glucose Tracking: can be translated to heart signal tracking. 

¶ Educational Material: Information about the heart signal results and other 

information relevant to the heart-problems. 

¶ Reminder: reminder of when to monitor heart signals. 

¶ Alert: Alert both the physician and patient that something is abnormal in the 

tracking of the heart signal. 

¶ Reducing Risk: Information of what the patient can do to keep the heart healthy 

¶ Medication tracking: when they take medication for heart problems. 

¶ Trend chart view: systematic overview of results of tracking. 

¶ Logbook view: To look at earlier tracking dates. 

¶ Messaging: Possibility of messaging physician or other medical personnel or 

providing contact information. 

¶ Colour coding: Considering different user groups, different layouts and colours 

could be designed.  

¶ Customizable theme: Themes can be important to highlight relevant information 

and relating to different age groups. 

 

 

2.7 Similar Services and Products 

This section covers other existing solutions in remote health monitoring and consumer 

services. The collected services are health-related products found in the app store and the 

google play store (App Store - Apple, no date; Google Play, no date). Related products are 

either services or applications available for free use, eHealth related and available in 

Norway.  
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2.7.1 Helse Norge 

In Norway, we have helsenorge.no as an online public health care platform for information 

and health services. The service is provided by "Norsk helsenett" which collects different 

organizations in the Norwegian health sector. On Helse Norge, one can get doctor 

appointments and request renewal of prescribed medicine, insight in a patient journal, and 

information about Norway's current health situation. It does not offer real-time health 

information except details in an online medical journal, but the journal is updated after 

visiting a doctor (Helsenorge ï din helse på nett - helsenorge.no, no date). 

 

 

 

Figure 1: Frontpage of helsenorge from 30.09.20 

2.7.2 Samsung Health 

Samsung Health is an application available at both the app store and google play to monitor 

aspects of oneôs daily routines and contribute to physical health, diet, and sleep (Samsung 

Health, no date). It tracks movement, pulse, and allows user to register workouts and food 

intake. It provides a basic interface, as shown in Figure 2: Samsung Health Interface, with a 

view of steps and options to compete against other people using the same application. It 

uses the card type of interface, where all information is shown on a small card or card 

section. The application provides a clean and simple combination of white and gray colours 

and highlights the essential functions with green hues. It also provides a card-based 

overview of the other health routines, such as pulse, stress level, and others. The interface is 

easy to use for most application users. This application is aimed at improving lifestyle and 

less for health monitoring.  
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Figure 2: Samsung Health Interface 

2.7.3 Glucose Buddy Diabetes Tracker 

Glucose buddy diabetes tracker is an application that offers a function to help manage 

tracking of blood sugar, A1C, medication, blood pressure, and other health-related 

information (Glucose Buddy Diabetes Tracker - Apps on Google Play, no date). The tracker 

is an example of something that tracks more health-specific rather than fitness-focused. It 

provides a more complicated user interface than Samsung health. It has advanced health-

tracking functions and uses more buttons and colours to show the difference between the 

available services. It seems like it has a steep learning curve from screenshots to start using 

it, as this might be too complicated for patients who are not familiar with mobile interfaces. It 

can connect to a third-party tracker of glucose levels, so one does not have to enter 

information manually. This application and many more serve as an inspiration for functions 

and design choices for apps that help remote monitoring of health.  

 

Figure 3: Glucose Buddy 
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2.7.4 Kardia  

Kardia is a mobile application that helps to keep track of ECG - also known as 

electrocardiography. One can use the application for detecting atrial fibrillation, unnormal 

slow pulse, unnormal fast pulse, or regular pulse (Hjem - ibeat.no, no date). Additional to the 

application, there is a small trackpad electrode that one needs to buy to use the app - as 

seen in Figure 4. The application has few but simple functions, and the functions listed are 

tracking and showing ECG. The design is also effortless and clean - as seen from 

screenshots, but the application lacks features. This application's design choices are present 

to keep it clean and straightforward with no additional information a regular patient would 

need in a remote measuring situation. The design choices and content might be lacking vital 

information of interest for medical personnel.  

 

 

Figure 4: KardiaMobile 1L 

2.7.5 Electronic Stethoscope 

Heart signals are captured by using electronic stethoscopes that are placed on measuring 

points on the body which are described to patients who can remote self-monitor. There are 

multiple options online to purchase such an equipment that has passed clinical testing and 

has documented technical features. Recorded signals can be sent using wireless 

technology. Examples of electronic stethoscopes are shown in Figure 5 (Buy Electronic 

Stethoscope Model 3200 online - DocCheck Shop, no date; StethoMe® - Smart 

Stethoscope, no date). 
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Figure 5: Electronic Stethoscope 

2.8 Clinical Trials 

Researchers have explored the options of using mobile phone applications to measure heart 

signals through multiple clinical trials. An example of this can be found in "Cardiac 

auscultation using smartphones: a pilot study" (Kang et al., 2018). In this proof-of-concept 

study, they used Samsung and LG phones to measure heart sounds by auscultating the 

chest wall's skin. "HEARt Sounds: Audio Recordings to Improve Discharge Communication 

for Cardiology Inpatients" (Schott et al., 2019) is another clinical trial where they measured 

the feasibility of audio recording to improve the discharge of cardiology patients. They 

showed the potential of using smartphones in clinical studies and proof of the concept of 

remote measuring of heart signals. 

 

 Research Methods and Methodologies 

This section presents the different research methods and methodologies used in the thesis, 

consisting of research around design science research framework, data gathering, and 

prototype evaluation.  

3.1 Design Science Research 

The design science research discipline followed in this thesis is based on ñDesign Science in 

information systems researchò by Hevner et al. (Hevner et al., 2004), who note two different 

research paradigms. This thesis will follow only one of them; Design Science, that ñseeks to 

extend the boundaries of human and organizational capabilities by creating new and 
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innovative artifactsò (Hevner et al., 2004). Hevner et al. established seven guidelines for this 

type of paradigm, and the following sections present those guidelines and how they apply to 

this thesis.   

3.2 Design as an artefact  

The first guideline is ñdesign as an artefactò, as Hevner et al. note, ñDesign-science research 

must produce a viable artefact in the form of a construct, a model, a method, or an 

instantiationò (Hevner et al., 2004).  For this thesis, the contribution will be an interactive 

mobile and web application created as a prototype to be tested by relevant stakeholders and 

user groups. The artefact goes through three design iterations ranging from low to high 

fidelity prototypes. The product is a semi-interactive prototype with no actual data but serves 

the purpose of proof of concept. Using real medical data would demand additional ethical 

approvals and resources, that could not be available within the timeframe of a master 

research project. The technical aspects of using an application to measure health data have 

been done before but not focusing on the understanding of data received through such 

services.  

3.3 Problem Relevance  

The second guideline is the problem relevance, which is defined as ñThe objective of design-

science research is to develop technology-based solutions to important and relevant 

business problems.ò (Hevner et al., 2004). This guideline should highlight the current state of 

the problem and address what could be solved with the artifact. In this thesis, the current 

state of the problem is the lack of understanding of potential remote monitoring results, and 

missing opportunities and advantages of remote cardiac monitoring. The artifact's goal is to 

show proof of concept through a prototype and show the research of remote monitoring 

opportunities with todayôs technology through research, as shown in Section 3: Theory. The 

problem relevance can also be highlighted by exploring stakeholders, creating personas, 

and showing scenarios, as those portray the goals and motivations.  

3.3.1 Stakeholders 

It is important to identify stakeholders of the prototypes, and especially primary users. 

Stakeholders for this thesis are health personnel who will monitor patients remotely and help 

them with this mobile-web application. The second stakeholders are the patients who will 

monitor themselves using mobile web applications. The last potential stakeholder is a family 

member of patients who will be helping the patient self-monitor. Additional stakeholders can 

be found in the form of insurance agencies, health systems and society at large.  
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3.3.2 Personas 

In this section, the thesis presents personas to conceptualize stakeholders. Preece, Rogers, 

and Sharp define personas as detailed descriptions of the application's typical users 

(Preece, Rogers and Sharp, 2015). The personas are created in AdobeXD, and the pictures 

of the people are retrieved from thispersondoesnotexist to create randomized personas 

(Adobe XD | Fast & Powerful UI/UX Design & Collaboration Tool, no date; This Person Does 

Not Exist, no date).  

 

The four personas in this section are a young technical nurse, an older patient, the mother of 

a younger patient, and an older cardiologist. The personas fulfil the list of potential 

stakeholders, thus presenting realistic potential users of the prototype.    

 
Figure 6: Persona 1, Young Nurse 
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Figure 7: Persona, old patient 

 
Figure 8: Persona, parent of young patient 






















































































































































































