
   

 

 

 

Department of informatics 

Master thesis, 30 hp 

Human Computer Interaction & Social Media  

SPM 2019.05   
 

 

Walk with me 

An iterative design process 
involving senior citizens in the 
making of a persuasive eHealth 

system 

Semra Dedinja 

  



 

  1 

Walk with me  

– An iterative design process 

involving senior citizens in the 

making of a persuasive eHealth 

system 

Abstract 

Digitization of data offers more opportunities for future health and medicine care due to the 

availability of information technology in our everyday lives. Several studies have provided 

us with insights in designing persuasive eHealth services, but only a few studies have 

investigated the design of a persuasive eHealth application by using presently available 

smartphones and while including the target group. By pursuing an iterative design process, 

three smartphone application prototypes were created and tested with senior citizens by 

using cognitive walkthroughs, use case scenarios and semi-structured interviews. The results 

indicated that the target group involvement had positive influences on the design of the 

prototypes, with user insights uncovering setbacks and opportunities in the design. Thus, the 

study presents a set of primary characteristics for designing a persuasive eHealth 

application to be usable with smartphones and how the iterative design process with the 

involvement of senior citizens shaped the design.   

 

Keywords: eHealth, persuasive technology, senior citizens, physical activity, iterative design 

process 

1. Introduction 

With the rise of the Internet and the widespread availability and presence of information 

technology, eHealth is considered to be the cure-all for all present-day healthcare challenges. 

Presently, the sustainability of healthcare systems among developed countries has been put 

into question due to demographic changes (i.e. an aging population), accessibility, quality and 

cost (Erlingsdóttir and Sandberg, 2016; Hill and Powell, 2009). eHealth systems and 

technologies have also gained popularity due to providing patients with access to information 

about their conditions and be able to influence their health by putting patient authorization, 

transparency and empowerment under the spotlight (Erlingsdóttir and Sandberg, 2016). The 
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increased popularity of smartphone usage in our daily lives also allows the development of 

mobile health, otherwise known as mHealth, which is one way to provide support to the 

demand for good healthcare systems.  

Many available eHealth systems or mHealth smartphone applications aim to facilitate 

behaviour change by making users more aware of their health and conditions, and offer 

different approaches to how they can improve their health. A common theme is the promotion 

of physical activity. As such, eHealth systems make use of persuasive design or persuasive 

technologies to encourage users to continue using these services. 

A persuasive technology is an interactive technology that affects the behaviour and/or the 

attitude of a person (Fogg, 1998). To enable behaviour or attitude change, Fogg (2009a) argues 

that three principal factors: motivation, ability and triggers, must be fulfilled. Examples of 

persuasive features found in applications are personalization and gamification. Persuasive 

technologies in the eHealth domain can be classified into the following: “persuasive 

technologies for health promotion and prevention and persuasive technologies for disease 

management” (pp. 2468, Orji, Mandryk, Vassileva and Gerling, 2013). 

Studies have been made into the use of persuasive technology or persuasive design for 

health promotion, particularly physical activity promotion and its benefits for the elderly, as 

well as healthy aging. Health self-management by the elderly is a key theme. A study done by 

van Turnhout, Jeurens, Verhej, Wientjes and Bakker (2014), explores two different cases on 

how the elderly can self-manage their health, the first making use of Fitbit and a custom 

dedicated application, which provides an overview of the users’ movements and achievements, 

employing the idea of a tree growing in parallel with the user’s activity, and the second 

providing a self-monitoring spin to the concept of an activity calendar. A different study made 

use of an external, wireless pedometer and touch screen to create a persuasive virtual coach to 

motivate the elderly to exercise (Albaina, Visser, van der Mast and Vastenburg, 2009). The 

Butler Project aimed to deliver healthcare to the elderly by making use of the Internet to 

connect various users by following three levels of implementation: diagnosis, therapy and 

entertainment (Botella, Etchemendy, Castilla, Baños, García-Palacios, Quero, Alcañiz and 

Lozano, 2009). Another case study examines playful persuasive solutions to motivate the 

elderly to increase or maintain their social and physical activities, with a focus on various life-

changing transitions: the loss of a loved one, decline in mental or cognitive abilities, et cetera 

(Romero, Sturm, Bekker, De Valk and Kruitwagen, 2010).  

Although these studies provide various insights into designing services for health self-

management, promotion and motivation among the elderly, there seems to be little conclusive 

research into the actual design of a persuasive eHealth service, particularly by investigating 

the possibilities of using presently available smartphones or mHealth. Additionally, Orji and 

Moffatt (2018) note that when it comes to designing persuasive technologies, only a few 

include the specific target group, and the demographic should also include children and the 

elderly. One way to investigate the design of a persuasive eHealth application by using 

presently available smartphones is by pursuing an iterative design process. An iterative design 

process is a methodology that aims to identify usability problems by following a cyclic process 

of prototyping, evaluating, analysing and refinement (Nielsen, 1993). By pursuing this process, 
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it will enable the utilization of user insights (Nielsen, 1993) to conduct a better persuasive 

eHealth application design. Therefore, it leads to the following research questions:  

How does following an iterative design process influence the design of a 

persuasive eHealth smartphone application for the elderly? And how does the 

involvement of the target group impact each design iteration? 

This thesis aims at providing insights on designing a persuasive eHealth smartphone 

application by following an iterative design process and how the design can be influenced by 

involving the target group from the start of the design process. It will help understand what 

design features can influence behavioural change in a person, or more specifically, the target 

group of this research. Understanding what influences behavioural change in a person and 

how that can be incorporated in the design of a persuasive eHealth application is important 

for a good end result. The aim of this thesis is not to discern the persuasive impact of the 

prototypes on the target group, due to the time-limit and the fact that behaviour change occurs 

over time.    

To be able to answer these research questions, the following iterative work process was 

adopted. A pre-study was conducted to research and broaden my knowledge on designing a 

persuasive technology and designing for an older target group, as well as explore ideas on 

creating the first prototype. The first phase started with the first prototype evaluation, 

conducted with a cognitive walkthrough and a short semi-structured interview at the end. 

Then, after reflecting on the data gathered from the first evaluation, the prototype was 

revisited and redesigned, thus starting the second iteration. The following evaluation was 

conducted with use case scenarios and semi-structured interviews and the final high-fidelity 

prototype was designed. The final evaluation followed almost the exact same pattern as the 

second evaluation, with the users allowed to explore the prototype first and then followed by a 

semi-structured interview. 

With this research I hope to contribute with insights into how can following an iterative 

design process and including the target group from the start influence the design of a 

persuasive technology that targets health promotion, as well as the field of user interface and 

user experience design for the elderly. Designing usability for the last Internet frontier – as 

Jacob Nielsen described older users1 – comes with specific requirements and challenges due 

to waning functional and physical abilities. Providing insight into this topic would help achieve 

sustainable designs and digital services in the long run.  

2. Background 

In this section, I will elaborate on what eHealth and mHealth are, why is eHealth seen as a 

solution and its current state in Sweden.  

 

 

                                                 
1 Jakob Nielsen – Seniors as web users (2013) 
https://www.nngroup.com/articles/usability-for-senior-citizens/ 

https://www.nngroup.com/articles/usability-for-senior-citizens/
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2.1 eHealth and mHealth 

eHealth, also written as e-health, is one of the largest changes happening in healthcare 

presently (Erlingsdóttir and Sandberg, 2016). Coined as a term in the late 20th century, the 

exact definition of eHealth depends on the context in use. eHealth covers an extensive range 

of areas, such as supporting patient self-management, treating patients (remotely), tracking 

diseases, and cost-effective ways of monitoring public health (World Health Organization, 

2005). Oh, Rizo, Enkin and Jadad (2005) have found 51 unique and published definitions of 

eHealth. The universally defined themes are health and technology. The World Health 

Organization defines eHealth as follows: using information and communication technologies 

(ICT) for health (World Health Organization, 2005).  

eHealth is seen as the answer, the cure-all, of present-day healthcare challenges, such as 

accessibility, quality and cost (Hill and Powell, 2009), due to the rise of the Internet and the 

availability of information technology as well as providing the patients with more information 

and influence about their health and conditions (Erlingsdóttir and Sandberg, 2016). A popular 

branch of eHealth is mHealth, which is seen as one way to support the demand for a good and 

sustainable healthcare system with eHealth solutions. Mobile health, abbreviated as mHealth, 

is a branch of eHealth and it encompasses using mobile/smartphone devices to support the 

practice of medicine and public health (Germanakos, Mourlas and Samaras, 2005; Wolf, 

Moreau, Akilov, Patton, English, Ho and Ferris, 2013).  mHealth is used to collect clinical 

health data, community health data, and real-time monitoring of the vital signs of the patients 

(Germanakos et al., 2005). Nowadays, there is a growing availability of various health-related 

smartphone applications, however concerns have been raised due to their inaccuracy and 

unchecked statuses (Wolf et al., 2013).   

The umbrella that covers the target user group is vast, and eHealth systems are expected to 

be used by everyone at some point in time (Magnusson, 2016). Hence, it is key that eHealth 

systems are designed to be sustainable in the long run. The idea of sustainability can be applied 

to various aspects and fields of the environment, public health and social equality, and if 

systems are designed with appropriate quality, users are more disposed of taking care of them 

and updating the system, and as a result attaining system endurance and longevity of use 

(Blevis, 2007). According to Magnusson (2016), designing for inclusivity and for a changing 

user base is challenging, due to the existence of a wide range of skills, abilities and contexts of 

use, with designing for users with different cognitive and physical abilities presenting even 

more challenges. Diversity or designing for diversity is at the heart when creating eHealth 

systems. 

2.2 eHealth in Sweden 

The European Union established a strategy to implement eHealth services within the countries 

in the EU in 2004 (Erlingsdóttir and Lindholm, 2016). Sweden is one of the pivotal countries 

in the EU when it comes to implementing eHealth in their healthcare systems. Sweden’s first 

eHealth strategy was adopted in 2006, with an update implemented in 20102. The strategy was 

                                                 
2 Vision for eHealth 2025 (2016) 
https://www.government.se/4a3e02/contentassets/b0fd09051c6c4af59c8e33a3e71fff24/vision-for-
ehealth-2025.pdf  

https://www.government.se/4a3e02/contentassets/b0fd09051c6c4af59c8e33a3e71fff24/vision-for-ehealth-2025.pdf
https://www.government.se/4a3e02/contentassets/b0fd09051c6c4af59c8e33a3e71fff24/vision-for-ehealth-2025.pdf
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aimed at five main areas of focus: “harmonizing laws and regulations for extended use of IT; 

creating a common infrastructure; creating a common technological structure; enabling access 

to information across organizational borders; and making information and services easily 

accessible to citizens.” (pp. 8, Erlingsdóttir and Lindholm, 2016), with the purpose of 

providing good conditions for IT in healthcare, strive to provide healthcare professionals with 

tools to improve quality and capability. The latest version of the country’s eHealth strategy, 

“Vision for eHealth 2025 – common starting points for the digitisation of social services and 

health care”2, supposes that Sweden will be the leading figure when it comes to digitization 

and promoting equity in healthcare. The main focuses from the strategy updated in 2010 are 

still apart of the country’s eHealth strategy, which also strives for equality, gender perspective 

and efficiency. Additionally, the latest strategy puts the responsibility of supervision, 

legislation and resource allocation on the state and puts the responsibility on the 

municipalities and county councils to organize, plan, develop, assure on quality and arrange 

funds to accomplish digitization (Erlingsdóttir and Lindholm, 2016).  

However, while there are positive evaluations of implementing eHealth systems into 

healthcare, it is important to look into the other side as well. In 2013, on behalf of the Ministry 

of Health and Social Affairs, Scandurra, Hägglund, Persson and Åhlfeldt conducted a study 

and have analysed the usability of eHealth systems in healthcare, from the point of view of 

healthcare and social service professionals. The study has found that there are some challenges 

that need to be overcome to allow for better eHealth systems. Such challenges include: eHealth 

systems do not follow work processes as good as they should; usability should be improved to 

guarantee patient safety; national-level monitoring of eHealth systems is missing, and more. 

It is evident that research into the usability of eHealth system should be increased (Scandurra 

et al., 2013). 

Additionally, nurses have also expressed doubt in this process of digitization and eHealth 

incorporation in Swedish primary healthcare. In a study conducted by Öberg, Orre, Isaksson, 

Schimmer, Larsson and Hörnsten in 2018, the authors have raised a number of concerns that 

prevent a successful implementation and use of eHealth systems, such as revising the concept 

of a nurse’s traditional work role to allow the nurses to adapt to new practices that come with 

digitization. Emphasis is put on the need for more research to propagate the design of eHealth 

systems to accomplish various requirements (Öberg et al., 2018). 

3. Related Research 

This section provides an overview of research in the field of persuasive technologies, and 

gamification and personalization as persuasive features. Lastly, I will provide an additional 

research summary on designing for an older target group, the senior citizens. 

3.1 Persuasion and behavioural change 

The ubiquity of the web and technologies has influenced the availability of persuasive 

technologies in our lives. The act of persuasion has always been a part of human nature and 

interaction, and it is important to know the difference between persuasion and coercion or 

deception, as there exists a fine line between persuasion and coercion or persuasion and 
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deception. Coercion implies a forceful change, while deception implies changes of people’s 

behaviours or attitudes through false information (Fogg, 2003). Successful persuasion is about 

intentions, not outcomes. Intents can be: endogenous (from within), exogeneous (caused by 

external factors), and autogenous (self-produced) (Fogg, 1998). However, these categories are 

not mutually exclusive and a technology may fall into more than one of them.  

The experiences from persuasive technologies can come through various channels: the web, 

video games, mobile phones and specific consumer electronic devices (Fogg, 2009b). 

Persuasive technologies have been used in the health domain to increase physical activities, 

stop smoking or implement a healthier diet (Ploderer, Reitberger, Oinas-Kukkonen & Gemert-

Pijnen, 2014). One of the biggest trends in persuasive technology is the persuasion patterns 

that social media networks use (Oinas-Kukkonen, 2010). Captology, which is the study of 

computers as persuasive technology (Fogg, 2003; Fogg, 1998), describes that computers can 

play three roles in persuasive technology: as a tool, media and social actor, also known as the 

functional triad (Fogg, 2003). Captology defines two levels of persuasion: macro-persuasion 

and micro-persuasion. Technology persuades on those two levels (Fogg, 2003). Macro-

persuasion describes the product’s persuasive intent, while micro-persuasion is when a 

product does not intend to persuade, but has some elements to achieve a different goal (Fogg, 

2003).  

To facilitate behaviour change, persuasion is key (Oinas-Kukkonen, 2010). The need to 

understand behaviour change is important as this will lead to better designs in persuasive 

technology, with a higher chance of success. Fogg’s Behavioural Model (FBM) asserts that 

behaviour or attitude change can be influenced by: motivation, ability, and trigger (Fogg, 

2009a). For a persuasive technology user to successfully perform a change in behaviour or 

attitude, they must have the motivation to do so, the ability to perform the behaviour and a 

trigger, timed well, to do so (Fogg, 2009a). The FBM should offer the designer of the 

persuasive technology a new way to see the potentials of the new design. However, a weakness 

of this model is that it does not provide information on how to transform these design 

principles into software requirements or actual implementable software features (Oinas-

Kukkonen and Harjumaa, 2008; Oinas-Kukkonen and Harjumaa, 2009). Oinas-Kukkonen 

and Harjumaa (2008 and 2009) propose that persuasion principles must be considered as 

software quality requirements and have thus provided a design guideline, based primarily on 

the functional triad by Fogg, with examples of software requirements and implementations. 

They categorize the guideline as follows: providing primary task, dialogue, system credibility 

and social support. 

Another model would be the behaviour change support systems (BCSS), developed by 

Oinas-Kukkonen (2010). Defined as the object of study within the field of persuasive 

technology, BCSS puts more importance on people’s needs and goals, the quality and content 

of information, and the usability of the system (Oinas-Kukkonen, 2010). Furthermore, there 

are also routes to behaviour change. One is to change the mind, influencing behaviour change 

by influencing high-cognitive functions, such as attitudes or beliefs, while the other route is to 

change the context, attempting to facilitate change by changing the environmental context 

(Dolan, Hallsworth, Halpern, King, Metcalfe and Vlaev, 2012; Vlaev and Dolan, 2015). 

Additionally, Intille (2004) suggests the existence of four factors to influence behaviour 



 

  7 

change by using the information available at the right place and time: subtly presenting an 

easy-to-understand message, at the right place and time. 

Applying persuasive technologies to improve health can result in great benefits. Technology 

developments in ubiquitous computing and ambient intelligence (IJsselsteijn, De Kort, 

Midden, Eggen and Van Den Hoven, 2006) paved the way, which can be seen with the rise of 

eHealth services. Moreover, another field of research focuses on the service of healthy aging. 

It is called gerontechnology. Quite many challenges that are associated with aging can be 

mitigated by changing behaviour and lifestyle, i.e. diet change or exercising more (IJsselsteijn 

et al., 2006). As such, persuasive technology can positively influence older users by convincing 

and motivating them, as well as reward them for change in behaviours (IJsselsteijn et al., 

2006). Examples include Flowie – the virtual persuasive coach (Albaina et al., 2009), the 

Butler project (Botella et al., 2009), and more.  

However, there are some challenges that must be taken into consideration when designing 

persuasive technology for the healthy aging on influencing behaviours (IJsselsteijn et al., 

2006; Intille, 2004): behaviour takes time to change as it is not instant, achieving subtlety and 

detecting the right time is important– notification, reminders or messages should not distract 

the user and serve as an annoyance, design for sustainability as behaviour takes time to change 

and the design of a persuasive technology should be sustainable and adaptable to change. 

Motivating the ‘healthy’, who do not think of themselves as ill or their lives in need of change, 

is another challenge (Intille, 2004). This target group may be inclined to use the persuasive 

eHealth service, if it is offered with more features, such as gamification or personalization.  

3.2 Gamification and personalization as persuasive design 
features 

This section provides a summary of gamification and personalization as persuasive technology 

or design features.  

Gamification is the use of video game elements in non-game services and applications, with 

the intention of improving user experience (Deterding, Sicart, Nacke, O'Hara, and Dixon, 

2011) by providing positive and motivating experiences due to the game affordances in the 

services or applications (Hamari, Koivisto and Sarsa, 2014). The increase of user and/or social 

activity, or action quality and productivity has led to gamification being a popular method for 

marketing and customer engagement (Hamari et al., 2014). In the field of persuasive 

technology, gamification offers methods to influence a user’s behaviour change as per the 

designer’s wishes (Niebuhr and Kerkow, 2007; Lockton, Harrison and Stanton, 2010).   

Thus, it is no surprise that gamification has become a common phenomenon in eHealth 

applications, supported by the fact that behaviour change interventions can be distributed 

easily by using mobile phone technology (Lister, West, Cannon, Sax and Brodegard, 2014). If 

eHealth or health-related applications seek to change a user’s behaviour, i.e. to exercise more, 

they may be more successful by incorporating actual behavioural models or theories (Orji et 

al., 2013). Furthermore, there is a lack of an industry standard when it comes to gaming 

components belonging to a certain behavioural model or theory (Lister et al., 2014). 

There are benefits - both mental and physical - that can be derived from playing digital 

games, such as self-esteem improvement, mental stimulation encouragement, reaction time 
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improvement and a more positive sense of wellbeing (IJsselsteijn, Nap, de Kort and Poels, 

2007; Goldstein, Cajko, Oosterbroek, Michielsen, van Houten and Salverda, 1997).  

Designing a safe and enjoyable game environment for the elderly requires the consideration 

of age-related requirements, such as: cognitive problems affecting processing information or 

solving skills, chronic illnesses and decline in motor skills (Gerling, Schild and Masuch, 2010), 

which can be compensated by designing adaptable interfaces (IJsselsteijn et al., 2010). 

Additional persuasive techniques that can be found in gamification components are the use of 

social influence, display of past information about skills or records and subtly providing 

information at appropriate moments (Brox, Luque, Evertsen and Hernández, 2011). 

Nonetheless, despite the positive effects that accompany gamification, it should not be 

considered the panacea to the changes that accompany aging (Goldstein et al., 1997).  

Gamification is not the only persuasive design feature that can be incorporated in eHealth 

services. Personalization is another facet of persuasive technologies, adapting information and 

services to a particular user, based on their interests and navigational behaviour (Mobasher, 

2007; Eirinaki and Vazirgiannis, 2003). It is a staple in social media networks, which use 

persuasion patterns. Personalization is distinct for each individual user and to approximate 

which influence principles would be most effective, i.e. explicit, asking users to reflect on their 

traits or implicit, based on user interactions, profiling is used to create persuasion profiles 

(Kaptein, Markopoulos, De Ruyter and Aarts, 2015). 

Personalization in persuasive technologies can be seen as a tool to help users achieve their 

goals, a medium to provide experience, and an actor to establish social relationships with the 

user (Berkovsky, Freyne, and Oinas-Kukkonen, 2012). Personalized persuasion systems 

should address: identifying personal users, implementing and presenting individual user 

principles, measuring user traits and linking behavioural observations and influence 

principles distinctively (Kaptein et al., 2015). The general way of achieving personalization in 

persuasive technologies is by offering language, information and media, such as personalized 

avatars, to the user. In-depth personalization includes personalized assistive features to assist 

users to achieve their goals in a simple fashion, personalized messages to represent relatable 

information to the user and personalized strategies based on the user’s personalities and 

behaviours.  

3.3 Designing for senior citizens 

The number of older users, or senior citizens, on the Internet grows in parallel with an ageing 

society (Kurniawan and Zaphiris, 2005), and, consequently, websites and smartphone 

applications should be designed to accommodate this user group. However, before exploring 

the sociological and health-related changes an elderly person might experience, it is essential 

to define what a ‘senior citizen’ is. Usually, a senior citizen is a person who is over the age of 

65, who are either retired or semiretired (Lindley, Harper and Sellen, 2008).  

By the time a person is considered a senior citizen, he or she may have undergone serious 

life-changing events, such as a change in the family structure due to the loss of a significant 

other, retiring from employment, or entering sheltered housing or retirement homes (Lindley 

et al., 2008). Moreover, health-related changes, for instance cognitive or physical 

impairments, present new design challenges for websites or smartphones. Visual impairment 
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is considered one of the main impediments, due to the World Wide Web relying on visual 

interactions (Kurniawan and Zaphiris, 2005). Loss of dexterity and memory must also be 

taken into consideration since such impairments not only prevent the elderly from using 

Internet services in a successful and capable manner, but also cause hesitation and 

discouragement in this user demographic when it comes to using websites or smartphone 

applications due to the designs not being accommodating to them (Kurniawan and Zaphiris, 

2005; Meyer, Sit, Spaulding, Mead and Walker, 1997). Loss of dexterity, such as experiencing 

hand tremors, cause typing inaccuracy when using touchscreens (Nicolau and Jorge, 2012). 

Using tablets instead of smartphones mitigated some errors, however Nicolau and Jorge 

(2012) offered a few improvements: a delay to avoid insertion errors or remap the keyboard 

found in smartphones and tablets to reduce substitution errors. All of the circumstances 

mentioned above strongly indicate that this target group comes with distinctive design 

requirements and implications. An example of design implications in smartphone applications 

for the elderly is to explicitly state in which screen (mode) the user finds themselves in, have 

appropriate feedback and targets, such as buttons, should also be designed larger to minimize 

errors (Kobayashi, Hiyama, Miura, Asakawa, Hirose, and Ifukube, 2011).  

To tackle these characteristic design requirements and implications for websites and 

smartphone applications, design guidelines have been proposed, both in the world of 

academics and the industry. Kurniawan and Zaphiris (2005) have developed a guideline with 

eleven distinct categories, for example: navigation design, content layout design, use of colour 

and background, feedback design, to guarantee the usability and accessibility of web pages. On 

the other hand, the World Wide Web Consortium (W3C) has built an extensive guideline on 

how to design for the elderly by focusing on user interface, information visibility and 

understanding, and user experience3.  

Finding commonalities between gerontology themes and Human-Computer Interaction 

design attempts for the elderly can also assist in designing web services for senior citizens. 

Lindley et al. (2008) note that designs that tend to purport to ‘protect’ or ‘look after’ the older 

user may not be received positively, mainly due to the relinquishment of control. Furthermore, 

sustaining present relationships rather than form new ones is imperative to the elderly user 

group and this should be reflective in the design of new web services. When the roles between 

the elderly user and their family members shift due to sociological or health-related changes, 

the design needs to offer delicate solutions to rebalance or renegotiate the roles of the user and 

the family members.  

4. Research methodology 

This section of the thesis will elaborate on the participant selection, methods chosen to create 

and evaluate the prototypes, how the iterative design process was implemented, and the data 

analysis conducted. 

                                                 
3 W3C - Developing Websites for Older People: How Web Content Accessibility Guidelines (WCAG) 2.0 
Applies 
https://www.w3.org/WAI/older-users/developing/ 

https://www.w3.org/WAI/older-users/developing/
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To be able to design a persuasive eHealth smartphone application for senior citizens and 

their involvement in the process, I have had the chance to collaborate with “Livsmedicin” to 

conduct a study. "Livsmedicin" (in English "Life medicine"), a clinic with roots in clinical 

research, focuses on devising health support measurements for disease prevention by using 

technology. I was given access to a step-counting application that they had produced for their 

project “Healthy Ageing Initiative” and using that as a base, I have explored ways to develop it 

into a persuasive technology through pursuing an iterative design process. Additionally, the 

organization has also helped me with the recruitment of participants for the evaluation of the 

prototypes.  

Due to the nature of the study, I have chosen to follow a qualitative approach, as it is 

important for this process to gain an in-depth understanding of the feedback from the 

participants (Denzin and Lincoln, 2011; Ritchie, Lewis, Nicholls and Ormston, 2013). And 

thanks to this method, the data gained during this study put precedence in: quality and 

fruitfulness in detail. The data was analysed by following a thematic analysis approach, a 

qualitative analysis, which emphasizes the examining and recording of themes with a data set 

(Braun and Clarke, 2006). Each dataset was analysed individually and the final main themes 

were found after all datasets were analysed. The process will be further elaborated in section 

4.6. Data analysis.     

The following provides a brief description of the process of this research and the iterative 

design approach, which is divided into two categories: concept development and user 

participation. Figure 1 provides a visual example of the work process of this study. Each step 

described in detail in further sections below:  

• Pre-study: the initial phase, it was the first step to research and broaden my 

knowledge on creating persuasive technologies and the stepping stone for the first 

prototype. 

• First prototype evaluation: The first prototype was evaluated by using cognitive 

walkthroughs. 

• Second prototype development and evaluation: Based on the data gathered 

from the first round, the prototype was updated and a new evaluation was conducted. 

The prototype was a low-fidelity one created on the computer.  

• Hi-Fi prototype development: The high-fidelity prototype was created based on 

the data gathered from the two rounds of evaluation and based on the requirements 

of “Livsmedicin”. 

• Final evaluation: The evaluation of the prototype with its potential users, two new 

users and two of which have participated in the process from the beginning.  
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Figure 1. A visual representation of the work process of this study.  

4.1 Participants 

Due to the purpose of this study being the design of a persuasive eHealth smartphone 

application for senior citizens, the target group is individuals over the age of 60. This group 

was further broken down into the following sub-groups: individuals who are retired, 

individuals who are semi-retired and individuals who are non-retired. In total, 14 participants 

were recruited with the help of “Livsmedicin”, to participate in the various stages of the design 

evaluation. The participants were of the ages between 62 and 71 years old, with 8 participants 

being female and 6 being male. Although most participants were retired, 2 were semi-retired 

and one was non-retired. 

The participant distribution amongst the design evaluation is listed in the table below. 

Several participants took part in more than one evaluation. The prototypes were explored by 

the participants through cognitive walkthroughs, use case scenarios, free exploration and 

semi-structured interviews. All participants will remain anonymous and any indication made 

towards them would be in the form of i.e.: “Participant 1”.  

 

 

First prototype 

evaluation (cognitive 

walkthrough and 

semi-structured 

interview) 

Second prototype 

evaluation (use case 

scenarios and semi-

structured interview) 

Hi-Fi prototype 

evaluation (free 

exploration and 

semi-structured 

interview) 

Participant 1 x x x 

Participant 2 x x x 

Participant 3 x   

Participant 4 x x  

Participant 5  x  

Participant 6  x  

Participant 7  x  

Participant 8  x  

Participant 9  x  
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Participant 10  x  

Participant 11  x  

Participant 12  x  

Participant 13   x 

Participant 14   x 

Table 1. Distribution of participants in the evaluations 

4.2 Pre-study 

The purpose of this pre-study was to research and develop the first prototype. As part of their 

“Healthy Ageing Initiative” project, “Livsmedicin” is in the process of developing a step-

counter application called “Min Hälsocoach”, an example of which is shown in Figure 1. For 

the purpose of this study, they have allowed a detailed look into their application to investigate 

how it can be integrated into the study and see how it can be improved. Hence, in addition to 

a literature review, a heuristic evaluation of the “Min Hälsocoach” application and a study of 

several health-related applications was conducted by the author of this research.  

 

 
Figure 2. A screenshot of the “Min Hälsocoach” application. 

 

The first prototype and all the others that will follow are based on Fogg’s Behaviour Model. 

This psychological model defines three principal factors that are needed for behaviour change 

to occur: motivation, ability, and trigger (Fogg, 2009a). The key elements of motivation that 

this end result application should tap into are: hope for a healthier lifestyle and fear of not 

living long, pleasure of seeing improvement in oneself and pain of pushing through with 

exercises. Elements of simplicity are: time-target behaviour should be able to be completed 

within the available time; physical effort - behaviour which requires physical effort are not 
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simple or easy to be done (Fogg, 2009a) – should be minimal. While simply walking may not 

require a lot of physical effort, doing extra exercises might. Triggers that would best serve are 

those in forms of sparks, which can be: messages to inspire hope and serve as a motivation 

booster for the user, and signals, which can serve as reminders to the users who have both the 

motivation and the ability to perform the action (Fogg, 2009a). For the purpose of this 

research, the prototypes that will be designed will be of a macro-persuasion. 

Meetings with the head-nurse and the developer team at “Livsmedicin” resulted in 

information gain about the general health problems the target group experiences, as well as 

additional problems that they would like to tackle, as well as several specific design 

requirements. Following Fogg’s reasoning of facilitating behaviour change one should focus 

on one simple behaviour at first when designing a new persuasive technology, in the case of 

this research it is to get the elderly to walk more. Furthermore, a heuristic evaluation of the 

“Min Hälsocoach” application was performed by the author of this study. An informal analysis, 

performing a heuristic evaluation helps the designer find usability problems (Nielsen, 1992; 

Nielsen and Molich, 1990). There were a number of usability problems encountered by 

following the ten heuristics of usability set by Nielsen (2005). Most of the problems were 

significant, and range from design problems (missing information, buttons are not visible, the 

bar chart does not offer any clarification to what information it is supposed to display), 

notifications (appear three times), general missing information, the application sometimes 

stops working and counting steps properly. These findings allow for pursuing a clean slate 

when starting to design the prototype, while keeping the core ideas of the application.  

Due to the fact that scientific reviews of eHealth or health-related applications are seldom 

covered by academics, I took it upon myself to do an informal review. The following functions: 

set goal, user profile, step counter, data visualization, download/generate report, 

appointments and direct doctor contact were chosen as the main focus in this informal review 

of health-related applications as such functions were mentioned as planned addition to the 

“Min Hälsocoach” application by the developers at “Livsmedicin”. During the time the study 

was conducted, these applications were picked based on their download number and ratings 

as of March 2019. 

  

 
Set 

goal 

User 

profile 

Step 

counter 

Data 

visualizati

-on 

Download

/generate 

report 

Appoint

-ments 

Direct 

doctor 

contact 

Fitbit x x x x       

Google Fit x x x x       

Pedometer x x x x       

Kry   x       x x 

mySugr   x   x x     

Stanford 

Healthcare 
  x   x   x x 

Table 2. Summary of eHealth and health applications research. 
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The purpose of this review was to research what has been done before in this field, along with 

what functionalities have been used and how were they accessible. Table 1 above summarizes 

my findings. 

Based on the gathered research, the first prototype was sketched. It shared the core ideas 

of the “Min Hälsocoach” application and was focused on more personalization features, such 

as the user profile and medical background, exercises and new data visualizations. The reason 

behind the addition of personalization features was to test if the users would prefer such 

functionality. According to “The Swedes and the Internet 2018”, Facebook is the largest social 

media and its use by the elderly in the age group 66-75 years of age has increased to 63% and 

by those over 76 years of age to 51% in 2018, in Sweden4. The functionality of exercises was 

added to the prototype as “Livsmedicin” offers exercises and training through their website 

and the availability to access them through the prototype may help to motivate the users more. 

New data visualizations, i.e. a line graph, should be informative at first glance and thus there 

is more information displayed. 

The initial version of the prototype was paper-based. However, due to the fact that the paper 

prototype presenting issues with the readability and consistency and that the first evaluation 

was based upon the initial understanding and usability of the prototype by senior citizens, the 

prototype was digitized and an online software, InVision5, was used to test it. Figure 3a shows 

an example of the paper prototype, which Figure 3b shows its computerized equivalent. For 

more examples of both prototype versions, see Appendix A.   

 
Figure 3a. The main screen of the paper-based prototype; Figure 3b. The equivalent 

digitized. 

                                                 
4 Internetstiftelsen: Svenskarna och Internet, 2018 
https://2018.svenskarnaochinternet.se/ 
5 https://www.invisionapp.com/ 

https://2018.svenskarnaochinternet.se/
https://www.invisionapp.com/
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The lack of a home button is due to the fact that I was unsure of what the home-screen would 

showcase: the step-counter or a summary page of recent activities. The addition of a home-

screen would be on the next prototype.  

4.3 First prototype evaluation 

In this section, I will describe the steps taken to evaluate the first prototype and some of the 

common themes that emerged during the evaluation. The tests started with cognitive 

walkthroughs, with a short semi-structured interview performed at the end of the 

walkthroughs, the questions of which can be found in Appendix D. The first phase was 

concerned with ease-of-learning of the prototype and a few usability elements. A thematic 

analysis approach was chosen to analyse the data. 

4.3.1 Cognitive walkthrough 

Performing a cognitive walkthrough in this early stage was imperative due to the fact that the 

target group has to learn-by-doing to be able to use the application. Performing a cognitive 

walkthrough is supposed to evaluate how easy and user-friendly it is for a user to perform the 

task, by using and following the system cues (Polson, Lewis, Rieman and Wharton, 1992). 

Since the target group may experience a decline in cognitive abilities, then I believe that 

cognitive walkthrough is a good choice as it focuses on the user’s cognitive abilities as well 

(Wharton, Bradford, Jeffries and Franzke, 1992). Additionally, a cognitive walkthrough is 

better at pointing out faulty and mislabelled elements. 

The tasks generated for the cognitive walkthrough range from the simplest to complex, 

striving for a realistic use scenario. Table 2 shows the tasks and the steps used to complete 

these tasks. Some tasks have similar subtasks/steps, and were left as such in case problems 

arise that should not be overlooked (Wharton et al., 1992). 

 

Task 1. Update personal and 

health info 

Task 2. Check latest 

news/trends 

Task 3. Check your health 

report, for a specific period 

of time 

1. Click on the user icon 

2. Click on the edit icon in 

personal info 

3. After "edit", save info 

4. Click on the edit icon in 

health background 

5. After "edit", save info 

6. Click on the edit icon in 

medical treatment 

7. Click on the add icon to add 

new diagnosis 

8. After "writing", save 

9. Go back to profile page. 

1. Select news icon 

2. Favourite an article 

3. Check if appeared in 

favourites list 

1. Click on the chart icon 

2. Click on Steps 

3. Select 6 months 

4. Click on Weight 

5. Select 3 months 

6. Go back to Overview 

7. Download the report 
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Task 4. Edit and keep up with 

your goals 
Task 5. Add new workout 

1. Go to the training page 

2. Select "my goals" 

3. Click on "daily step goal" 

4. After "edit", save info 

5. Click on the question mark 

to complete the goal 

6. Go back to the training page 

 

1. Select "my workouts" 

2. Click on the workout for 

more info 

3. Click join 

4. Go back to training page 

 

Table 3. Cognitive walkthrough tasks and steps. 

4.3.2 Evaluation 

The cognitive walkthrough was done individually with four participants and the interaction 

with the prototype was screen and audio recorded. The interviews were conducted in Swedish 

with the help of a PhD student at the Department of Informatics within the field of Human-

Computer Interaction, who is conducting his own thesis in the same area as this research. The 

evaluation started off by giving a brief introduction to the research project and the purpose of 

the thesis. The participants were asked for permission to record their interaction with the 

prototype by using the screen recorder of the smartphone, as well as their comments and 

answers to the questions after performing all tasks. Furthermore, the participants were asked 

if they had used the “Min Hälsocoach” application before or if they had used any other health-

related application.  

Each session started with the first task of the cognitive walkthrough. Participants were 

encouraged to make observations and comments. Such comments were easily made due to the 

low-fidelity of the prototype. After all tasks were completed, the participants were asked 

questions concerning the usability of the interface, icon and item legibility, ease of learning 

and performing actions according to the tasks, general feelings towards the prototype and 

some extra functionalities that may be included in the future. The interview was conducted in 

a semi-structured fashion. By following this type of interview, it allows the interviewer to ask 

follow-up questions and understand more on the topic (Sharp, Preece and Rogers, 2015), and 

it is a very good way of understanding the participants’ behaviours, emotions, perceptions and 

opinions (Barriball and While, 1994). Eleven questions were prepared, although not all were 

asked directly due to the participants themselves answering them or covering that topic with 

additional comments or while answering another question.  

4.3.3 Data analysis 

After the first prototype evaluation, the following themes were generated from 27 codes: 

prototype usability and functionalities, prototype design, communication and technological 

compatibility. 

Prototype usability and functionalities. As it was the first time all participants used a 

prototype of a smartphone application, they had to explore the prototype by themselves and 

with the help of the cognitive walkthroughs. All four participants shared the opinion that using 

the application features can be achieved through learning-by-doing. Participant 1 felt that the 
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prototype had a logical use as it followed a similar navigational structure as many other 

smartphone applications. In regards to the functionalities, the news section was not seen as 

necessary by the participants. Participant 2 expressed the need for more diversified goal 

setting instead of simply adding goals to achieve extra numbers of steps or drink a number of 

glasses of water during the day.  

Prototype design. Although the overall design was deemed nice and clean by most 

participants, the colour grey caused confusion as the participants did not associate it with 

clickable fields. An example is the account button at the top-right corner of the screen, which 

all participants confused it with a user profile picture instead of a button. Additionally, having 

only icons in the navigation was not very descriptive, according to the participants, hence the 

shared opinion of perhaps combining the icons with text. Participants believed that the 

visualizations provided as statistics for their step count and weight loss should be more 

descriptive, but did recognize the potential motivation gained from seeing self-improvement.   

Communication. Participants agreed that there should be some sort of communication 

between the application and the user. Getting reminders about doctor’s appointments was an 

idea bounced around with three participants, as one found it unnecessary. Notifications about 

goals and overall system notifications were another point. Participant 1 remarked that peppy 

or friendly notifications could provide some motivation, while Participant 2 mentioned a 

stricter voice to the messages would be more beneficial for her. 

Technological compatibility. A concern that all participants shared is the application’s 

compatibility with older smartphones, as they were not keen on buying newer and expensive 

models for the sake of one application. Participant 3 noted that she uses a tablet more often 

than a smartphone and would be interested if there was a website available similar to the 

prototype that accomplishes the same functionalities.  

4.4 Second prototype development and evaluation 

In this section I will elaborate on the design of the second prototype and its evaluation, as well 

as the changes made from the first prototype. The second phase was concerned with the 

usability of the application, especially its new components. 

4.4.1 Revisiting the prototype 

The prototype was expanded to include more functionalities, specifically of the gamification 

variety. The main behavioural change – to motivate the elderly to walk more – remained the 

same, however more thought was given to the way the prototype would motivate and/or trigger 

the user to perform the action, as the ability [to walk] seems to be there. In addition to the 

personalization features, several gamification components were added. 

One way to provide motivation is the availability of a mascot. As a gaming component, a 

mascot gives a more personal touch to the prototype, and in the future can be expanded upon 

as an AI chatbot. The mascot was based on the logo of “Healthy Ageing Initiative”, a project of 

“Livsmedicin”, and the birch tree leaf. It can also serve as a way to communicate and notify the 

user of their goals and step count, and the range of notification and type of motivation 

(friendly, strict or general) the user wishes to have can be set. Different users need to be 

motivated differently, hence the reason behind this functionality. 
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Additional motivational sources are collecting stars and levelling up. These gamification 

functions provide an extra layer to the motivation and trigger factors. Collecting stars allows 

the user to level up and thus unlock new goals and exercises to complete, which are 

personalized based on the information (personal, health and medical) that they provide. 

Levelling up provides the user a chance to see their self-improvement and thus produce more 

motivation to fulfil their goals set. 

The navigational menu was reworked. The account button was placed at the bottom, and 

the design of the menu was kept similar to other applications found in the virtual markets due 

to the fact that the target group may be familiar with this type of navigations and thus it will 

elevate the need to learn a new way to navigate the prototype and not make use of their current 

mental model of application navigation. Below, Figure 4 showcases some examples of the 

prototype, with more sketches and screen images found in Appendix B.  

 

  
 

Figure 4. Screen examples of the second prototype. 
 

Furthermore, new visualizations were added in addition to colours. According to the in-house 

developers of “Livsmedicin”, the colours the current iteration of the application had been 

inducing hospital-like feelings to the users and as such, this must be avoided in the prototype. 

Although the idea of a community or friends list was teased in the first evaluation, the idea was 

scrapped as this functionality would serve another behaviour change, that of socializing more.  

4.4.2 The interviews 

The interviews were conducted with 11 participants, with 3 returning from the first phase, and 

were individually conducted as to easily ascertain the participants’ true feelings. The 

interviews were done over the course of two days, with an average of 30 to 35 minutes each. 

Examples of the questions can be found in Appendix D.  
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The same procedure of data collection was followed as in the first phase. Each session 

started with an introduction to the purpose of the thesis, with additional information about 

the changes found in the new prototype being related to the returning participants. The 

participants were given a few scenarios to complete, to act as an introduction to the prototype. 

Scenarios are stories, as they include a setting, actors, objectives and a string of actions the 

actor has to do (Carroll, 1999). Furthermore, they help developers deliberate in the design 

work content and coordinate design reflection and action (Carroll, 1999). 

There were four scenarios in total, which are quite similar to the cognitive tasks. The 

scenarios were meant to test the following features in the prototype: add allergy, add a 

diagnosis, add a new goal and change notifications. Table 3. contains the scenario descriptions 

and steps in detail. 

  

Scenario 1. Add allergy Scenario 2. Add diagnosis 

Suppose you have a gluten allergy. You want to 

add it to the app.  

Steps: 

1. Go to my profile 

2. Click on health background 

3. Click on add allergy 

4. Click on gluten 

5. Click add allergy 

  

Suppose you have a preexisting condition, 

such as Asthma. You want to add it to the app, 

so the exercises can take that into account. 

Steps: 

1. Go back to my profile 

2. Click on medical treatment 

3. Click on add diagnosis 

4. Pretend that you write some details 

5. Save it 

  

Scenario 3. Add a new goal Scenario 4. Change notifications 

For example, you want to add a new goal so it 

is easier to keep track of your water intake.  

Steps: 

1. Go back to ‘min halsocoach’ 

2. Click on my goals 

3. Click on add new goal 

4. Pretend that you write the title 

5. Click on ‘water to set the type of goal 

6. Click on 2 liters  

7. Save it 

  

You want to change the notifications so they 

are not as peppy or as frequent as before.  

Steps: 

1. Go to user profile 

2. Click on settings 

3. Click on notifications 

4. Click on type of motivation 

5. Select strict 

6. Save it 

7. Click on notification frequency 

8. Click on ‘every-so-often’ 

9. Save it 

10. Go back to home screen, notice the 

change in the mascots tone. 

  

Table 4. The use case scenarios. 

 

After the scenarios were completed, the participants were interviewed, with 11 questions in 

total. As per usual, these questions served as guides and not all were asked or needed to be 
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asked especially if they were answered beforehand or the user’s attitude towards that 

particular topic was noted during the scenario and interview.  

4.4.3 Data analysis 

After the second prototype evaluation, the following themes were generated from 76 codes: 

prototype usability, prototype design, functionalities, communication and triggers, 

motivation, available information, context and intentions of use, and technological 

compatibility.  

Prototype usability. For the three returning participants, the usability of the prototype had 

improved from the first. Other participants felt it necessary that a walkthrough or short 

onboarding process when accessing the prototype for the first time. Participants who use iOS 

devices proposed having swiping interactions in addition to the standard clicks. Making the 

whole field clickable instead of relying only on an icon was an idea that Participant 6 provided.  

Prototype design. Returning participants stated that the colour contrast was good and that 

it was easier to differentiation what was clickable or not, in comparison to the previous 

prototype. 

Functionalities. Participants suggested different functionalities to improve the current ones 

in the prototype. Having goals to improve food intake or do more various exercises, i.e. 

cycling., and gaining bonus stars for doing more than the set goal were some of them. The 

prospect of achievements did not seem too popular a choice, as competition was not a main 

motivating factor among most participants. 

Communication and triggers. The mascot was seen as a good way to provide 

communication and serve as a trigger to motivate the accomplishment of the goals. 

Participants generally like the idea, however Participant 4 remarked that the mascot may 

become too childing, while Participant 10 suggested not to make it too criticizing of the user.  

Motivation. Most participants felt that levelling up may provide extra incentives to finish 

their goals or exercises, as well as collecting more stars. Additionally, participant 10 thought 

that trophies or medals might provide more motivation than just collecting stars. 

Available information. The new participants shared the same feeling towards being able to 

see improvements through data visualizations as a good motivation, similar to the participants’ 

thoughts in the first evaluation. Additional information that was found interesting or necessary 

to be included in the next iteration are: distance walked, calories burnt, the difficulty level of 

exercises, a summary of level and activities in the homepage or user profile page, sleep 

tracking, blood pressure and saturation, and heartbeat.  

Context and intentions of use. While most participants agreed to the standard contexts of 

use the prototype was aiming for, one participant noted that she would use the application to 

maintain doing her exercises due to back problems.  

Technological compatibility. As in the previous analysis, several new participants 

expressed concern about the compatibility of the final application with older smartphones.  

4.4 Hi-Fi prototype development and evaluation 

This section will describe the final steps of the iterative design process, the design of the hi-fi 

prototype and its evaluation.  
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4.5.1 Hi-Fi prototype development 

Before the final prototype could start to be designed, a workshop with a few members of the 

staff of “Livsmedicin” was conducted. The reason behind this was to give them an update on 

the progress and make sure that the final design prototype produced in this research is in 

alignment with their (future) goals of the “Min Hälsocoach” application. The information 

gathered from this workshop session and specific requests made in regards to design and 

functionalities were applied to the design of the hi-fi prototype. An additional meeting with 

the designer of “Livsmedicin” allowed for further exploration of the design of the hi-fi 

prototype. 

After two various stages of prototypes, the high-fidelity prototype was developed based on 

the common themes and patterns discovered during the data analysis, as well as the 

functionalities tested in the previous evaluations. High-fidelity prototypes present a better and 

more realistic interaction (Walker, Takayama and Landay, 2002), which is why the final 

prototype design is a high-fidelity one. Below I will elaborate on the changes and 

improvements incorporated in the final prototype.  

“Walk with me”, also know as “Min Hälsocoach 2.0”, is a hi-fi prototype of a smartphone 

application that makes use of a step-counter, gamification and personalization to motivate the 

elderly to become more physically active. The behaviour it desires to change is to get the user 

to walk more often. The use of a smartphone application is motivated by the smartphones’ 

availability as a personal object and the accelerometers embedded within them.  

The hi-fi prototype contains personalization and gamification elements and functionalities 

that were tested in the previous prototypes, in addition to new features derived from previously 

gathered data. The aspect of collecting stars and levelling up was kept, with additional 

information such as kilometres walked and calories burnt displayed beneath the step counter. 

Extra stars are gained if the user exceeds their goal. Information about the current level is 

displayed in all main screens (home, step-counter and profile). Furthermore, the updating of 

personal, medical and health information was kept as well, with a few navigational changes 

made. For example, the access to settings was removed from the header and placed beneath 

the infographics.  

To design for sustainability, as the novelty of the smartphone application can easily war off, 

the random challenges functionality was added. Random challenges, as the name suggests, are 

randomly generated based on the location and level of the user. They have three difficulties of 

skill: easy, medium and hard, each carrying various rewards. 

In Figure 5 below are a few screen examples of the hi-fi prototype (see Appendix C for more 

examples). 
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Figure 5. Screen examples of the Hi-Fi prototype. 

4.5.2 The interviews 

The final evaluation was conducted to validate the design choices stemming from the whole 

design process. The final evaluation was conducted with semi-structured interviews, the 

questions of which can be found in Appendix D, with four participants, two of which have been 

part of the previous two evaluations. This combination of participants from previous 

evaluations and new ones was considered a good mix to ascertain the final design of the 

prototype and if newcomers to the application can easily learn how to use it.  

In comparison to previous evaluations, the participants were given approximately 10 to 15 

minutes to explore the prototype without any specific tasks, with the prototype simulating the 

registration and on-boarding process. The interview that followed the exploration contained 

more reflective questions, with 10 being asked to the returning participants and 8 to the new 

ones. Screen and audio recordings were made in this session as well.   

4.5.3 Data analysis 

After the final evaluation, the following themes were generated: hi-fi prototype usability and 

design, motivation and context and intentions of use.  

Hi-fi prototype usability and design. The two returning participants were certain that their 

comments were applied to the hi-fi prototype and that it was designed for the target group. 

The two new participants noted that a more descriptive walkthrough or onboarding process in 

the beginning may be necessary. 

Motivation. The two new participants shared different views on the motivational aspect of 

the hi-fi prototype. While Participant 12 would not find the step-counting motivational, but 

would be more interested in calorie intake, while Participant 11 found random challenges 

redundant.  
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Context and intentions of use. Participant 12 noted that she would use the final application 

if it helped her calculate her calorie intake and create goals in relation to food.  

4.6 Data analysis 

To analyse the data gathered during each design evaluation, the thematic analysis approach 

seemed to be the most appropriate choice. Performing a thematic analysis on the data allows 

for the identification, analysation and insight into data patterns or themes (Braun and Clarke, 

2006). Conducting a thematic analysis also offers flexibility and accessibility (Braun and 

Clarke, 2006), which fits well with the exploratory focus of the research question. The entire 

process followed an inductive approach, due to the fact that the generated themes are very 

much linked to the data and as such, the thematic analysis is data driven (Braun and Clarke, 

2006). 

The thematic analysis is conducted in six separate phases. In the following paragraphs I will 

provide a step-by-step summary of the data analysis. The same process was followed for each 

design iteration. 

To be able to familiarize myself with the data, everything was transcribed and translated 

into English. The produced documents were read several times and colour coding was used to 

mark the initial patterns and/or themes that emerged within the content.  

Afterwards, initial codes were derived. According to Braun and Clarke (2006), coding can 

be data-driven, themes are dependent on data, or theory-driven, and the data is analysed with 

specific topics in mind. Coding was very much data-driven for the purpose of this research and 

was done manually. Potential patterns were highlighted in the text files and written down as 

well. At first, any type of potential theme was coded. All the different codes were then 

transported to an Excel spreadsheet and each theme was colour coded. If the themes were the 

same as the initial ones, then the colour was the same. Several patterns and themes from all 

interactions overlap with one another, which led to the creation of several sub-themes. An 

example of the coding can be found in Appendix E. Together, all sub-themes form a 

comprehensive image of the complete experience (Aronson, 1995).  

5. Results 

This section will elaborate on the results gained from the prototype evaluations in this 

research. Each dataset was individually analysed, as they affected the designs of the next 

prototype. The concept and idea behind the prototype were generally positively received by all 

participants, although there were some comments and concerns which will be further 

elaborated in the upcoming sections. 

There were three main themes to be found after all datasets were analysed. The first has to 

do with the usability of the prototype, the second is about the concept of the design, and the 

third focuses on the communication aspect of the prototype. The categories found in those 

themes, with several subcategories, are as follows: 

• Intuitiveness and usability of design: usability, functionalities, design 

• (Un)successful motivation: incentives, triggers 

• Context of use 
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• Intentions of use 

• Prototype persuasiveness 

There are some limitations to the data set. As behaviour change occurs over-time, it was 

improbable to discern any impact or change the prototype had on the participants. Loss of data 

due to translation from Swedish to English is also a probability. Furthermore, due to the aspect 

of this study, for more data or to view the impact of the triggers and the success of persuasion, 

the research would benefit if it is conducted over a longer period of time. 

The figure below showcases the connection between the themes and the categories 

generated. An example of how these data were analysed by pursuing the thematic analysis can 

be found in Appendix E. 

 
 

Figure 6. Theme and categories found within. 

5.1 Intuitiveness and usability of design 

The first category reflects on the usability and understanding of the prototype by participants 

and has the following subcategories: usability, functionalities and design. 

5.1.1 Usability 

“When you first meet it, you have to try and do it again. You have to learn 

how to use it [the prototype].” – Participant 1 

The main aspect that all participants seem to agree on is that familiarizing themselves with the 

application prototype’s functionalities is done by learning-by-doing. Although the prototype 

follows a logical navigational model, participants – especially those who had not participated 

in more than one evaluation – felt that a walkthrough or tutorial was necessary, with possible 

access to it later on. In the second evaluation, participants who were active users of health 

applications such as Fitbit had a similar mental model to the prototype.  

There were differences in interaction as well, noticeable differences between iPhone and 

Android smartphone users. The prototypes were designed with the most common features 

found in both operating systems, as time did not permit designing specific prototypes for each 

operating system and test them individually. An example of such a difference is how the 



 

  25 

participants went back to the previous page. Android users would click on the back button 

found at the bottom of every Android smartphone rather than the back button found in the 

upper-left corner of the prototype. iPhone users, meanwhile, would either click on the button 

available in the prototype or simply swipe right to go back.  

Making an area or field be completely clickable instead of only a part of it or an icon was 

appreciated by some of the participants who commented on it. An idea expressed by a 

participant of the second evaluation was the adjustment of the font size by the users 

themselves, based on their needs.  

5.1.2 Functionalities 

The results from all three iterations showed that the additional functionalities, besides the 

step-counter, presented in the prototypes were warmly received by all participants. 

The personalization features were generally overlooked in the beginning. Several 

participants asked for explanations as to why they would need to add health or medical 

backgrounds in addition to personal information, and after it was clarified that the data would 

be taken into consideration when the step-count goal or exercises would be generated, then 

they understood the reason they were present. 

The functionality of creating and editing goals evolved in each design iteration, and the 

feeling of participants towards this particular functionality parallelly evolved positively. 

Although the idea of creating your own goal was appealing to the participants since the first 

iteration, it was not until the final evaluation of the hi-fi prototype that they seemed fully 

satisfied due to the ability to create various goals for exercising, water intake or food 

consumption. Examples can be found in Appendix C. 

Exercises, and the addition of random challenges in the end design, elicited mixed opinions. 

Five participants viewed them as a good motivating factor and would use this functionality, 

while others were uninterested in this functionality.  

“I have had that in Fitbit, and it did not motivate me…” – Participant 8 

Or wanted more information, i.e. difficulty level or detailed description or visual instructions 

of how to perform the exercises, displayed before they would continue.   

Seven participants who use Fitbit or a smartwatch with health applications to monitor their 

health, proposed additional features that they would like to see in the future versions of the 

prototype. Those include blood pressure measurement, tracking sleep activity, tracking blood 

sugar level, et cetera. 

5.1.3 Design 

The design of the prototype was different in each iteration, which produced various opinions 

and comments about the overall design of the prototypes. 

The first prototype was not principally focused on design; however, the participants were 

quick to point out several concerns they had, such as icon legibility. All four participants of the 

first evaluation had troubles understanding two icons of the navigational menu, which 

prompted a few users to suggest for text below the icons. Furthermore, the user profile button, 

which was placed in the upper-right corner of the screen, was not recognized as a button, but 

rather an image, according to Participant 2. 
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“No… This one [the user profile button] I did not understand. There should 

be something like “my profile”, to know what that is and that you can 

access it.” – Participant 2 

The design of the second prototype was seen as an improvement by three returning 

participants, who thought the use of another colour than grey provided a good contrast and it 

was more apparent where they could click. One other participant remarked a preference to the 

colour green than orange, as that colour represents health more to them than orange. Another 

participant connected the mascot design to birch leaves, and instantly felt glad and more 

connected to the mascot afterwards.  

Finding the settings button in the second prototype proved to be a challenge, as all 

participants requested help in finding the button and had to be given clues or directly shown 

where the button was. This was fixed in the hi-fi prototype, with a more prominent button and 

icon, which the participants immediately noticed.       

The overall design of the high-fidelity prototype was pleasant to the participants. The two 

participants that were part of the process since the beginning felt that the design had been 

done with their age group in mind.  

5.2 (Un)successful motivation 

“[About the mascot] As long as I feel like I’m not being criticized by my 
app, because then I am not going to be friendly with the app.” – 

Participant 10 

The second category reflects on the successfulness of the incentives and triggers incorporated 

in the prototype and has the following subcategories: incentives and triggers. 

5.2.1 Incentives 

 “The stars take me back to school…” – Participant 7 

10 participants in the second evaluation agreed that collecting stars reminded them of school, 

none mentioning if it was a good or bad feeling evoked. However, when prodded if they would 

like to collect something else, i.e. hearts, 9 participants were fine with collecting stars. On the 

other hand, one participant proposed to collect trophies or medals.  

“Stars are actually pretty good, […]. Trophies are, you know, for when 

you reach a goal. And you can also even use, you know, like bronze, silver 

and gold. Everybody knows that.” – Participant 10 

Another participant mentioned a traffic light gradient, with green standing for achieving goals. 

More than half felt that they would be motivated to walk more by collecting stars and perhaps 

be able to compare or engage in some sort of competition with friends or family. 

Levelling up was collectively seen as a nice addition and access to new exercises was a nice 

idea. However, how much that would impact motivation remained unclear. 

The all-time availability of infographics allowed the participants to track their improvement 

and see the influence of activity on their health. Line graphs were preferable and one 

participant in the second evaluation mentioned she would like to see her starting weight and 
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have the mascot congratulate or motivate her for further success. Another participant would 

have liked to see her heartbeat measures besides step count and weight. Other data 

visualizations that participants would have liked to see include blood pressure or sleep activity. 

Additional information such as calories burnt or distance walked were also ideas proposed 

by several participants, which were added to the high-fidelity prototype.  

5.2.2 Triggers 

Overall, the mascot serving as a motivational push or trigger to complete an activity was viewed 

as an interesting and fun new way of communicating with the prototype by the participants. 

One participant expressed concerns that the mascot can come off too childish and do more 

harm rather than good.  

“It can be probably be seen as a little childish […]” – Participant 4 

Another participant remarked that she would not use the prototype application if the mascot 

would criticize her on her activity.  

The participants liked that they could change notification frequency and type of 

motivational message to receive. One participant really liked that she could pick a stricter 

approach to communication from the prototype due to feeling more motivated with those type 

of messages. She also mentioned that she dislikes if the notifications would congratulate her 

on doing a good job, even though she had achieved half of her quota for the day.  

“You see, for example, I get a notification that I have walked these many 

steps and these many steps are left. This is bad, as I want more pep to it, 

like Good luck tomorrow, or you can do better tomorrow. Not good job, 

but this is not a really good job, you are halfway done…” – Participant 2 

5.3 Context of use 

The third category reflects on the prototype’s context of use by the participants. 

The participants stated that they would use the application to pursue a more active lifestyle. 

In addition to becoming more physically active, one participant mentioned that they would 

use the application while walking their dog. On the other hand, a different participant would 

also use the application to compete with their siblings, by counting the number of steps 

achieved, amounts of stars they collected and/or at what level they are.  

“I have four sisters and… we always compete and see who is first.” – 

Participant 11 

Another participant mentioned a different context of use in comparison to the intended use of 

the application prototype. They would use the applications to see that they do not train too 

intense or to receive reminders every hour to move due to back problems.  

“I do a lot of training cause that’s good for my back. But I don’t want to 

count how many kilometres I have been walking or skiing or 

swimming…” – Participant 9 
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5.4 Intentions of use 

The fourth category reflects on the participants’ intentions of use of the prototype. Most 

participants responded to positively using the prototype, and remarked that they would 

consider using “Livsmedicin”’s “Min Hälsocoach” application if some functionalities presented 

in the prototype were featured there. On the other hand, a few participants who use Fitbit or 

other health smartphone applications expressed a little bit of reluctance to change to a 

different application due to being used to the previously mentioned applications and due to 

the extra functionalities, such as blood pressure measurement or sleep activity summary, being 

available in them. Some participants remarked on the necessity of the application working on 

older smartphones or having some of the main functionalities be available on the website, even 

though it may require manual data entry. All agree, however, on the importance of pursuing a 

more active and healthier lifestyle, and the benefits, i.e. longer life-span, gained. 

5.5 Prototype persuasiveness 

The last category considers the persuasiveness agency of the prototype by the participants. 

Some participants remarked that the prototype could motivate them to go out and walk or 

complete a specific exercise, depending on the type and frequency of notifications they receive; 

for example: if they receive a friendly or strict notification every hour. Others felt that gaining 

stars or participating in exercises can help them pursue a more active lifestyle and, also, use 

the application in the future. However, a few did not feel that the prototype would persuade 

them or raise their awareness for a healthier life due to not feeling motivated or triggered by 

the idea of counting i.e. steps or stars. 

Generally, based on the results of the evaluations, it can be said that the persuasive agency 

of the prototype is present, nevertheless variations to motivate can be expanded upon. 

6. Discussion 

In this section, I will elaborate on the result analysis of this study in detail. Health self-

management among the elderly, achievable through the use of persuasive technology or 

persuasive design, is a key theme among various studies. For instance, one study has 

concentrated on providing the elderly ways to self-manage their health by using Fitbit and a 

custom-made application or by using an activity calendar that has an added self-monitoring 

spin to its concept (van Turnhout et al., 2015). On the other hand, another study focused on 

providing a virtual coach to increase exercise motivation by using a wireless pedometer and 

touch screen (Albaina et al., 2004). Another study followed a different approach, by 

investigating how playful persuasive solutions can be used to motivate the elderly to maintain 

or increase their physical and social activities (Romero et al., 2010). Moreover, the Butler 

Project aimed to deliver healthcare to the elderly by using the Internet to join various users by 

following three levels of implementation: diagnosis, therapy and entertainment (Botella et al., 

2009). Although the previously mentioned studies have explored ways to design a tool to 

motivate health self-management among elders and provided various insights, I believe that 

studies delving into the design of a persuasive eHealth application by focusing on available 

smartphones are sparse, and rarely is the target group included in the design of a persuasive 
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technology (Orji and Moffatt, 2018). Conducting such a study will provide us with more insight 

and information about designing eHealth applications, as eHealth is seen more and more as a 

solution to healthcare challenges (Hill and Powell, 2009), and how we can utilize mHealth and 

the benefits of including the target group. Thus, the aim of the study is to contribute to this 

research gap by asking how does an iterative design process influence the design of a 

persuasive eHealth smartphone application for the elderly and how does involving the target 

group impact each design iteration. 

As previously mentioned in the results section, there were three themes generated during 

the data analysis: usability, concept design and communication. The overall design of the 

prototypes has been generally approved by the participants. No problems or challenges were 

encountered with the digitized prototypes as all participants were in possession of 

smartphones. During the three evaluation processes, three user sub-groups were generated 

amongst the participants based on their usage of their smartphones: users who use them often, 

users who use them rarely, and users who use health-related applications. Those who belonged 

to the second sub-group preferred to have some sort of walkthrough option, while users 

belonging to the third sub-group appreciated that the prototype followed a similar mental 

model that they expected from health-related applications. For the participants to find any of 

the prototypes usable, for the purpose of this study, it was key to follow an already established 

navigational mental model to mitigate the time consumed by learning-by-doing. For successful 

motivation, the prototypes tap into the hope for a healthier lifestyle and the pleasure of seeing 

self-improvement. Furthermore, allowing users to choose their own goals (i.e. exercise, eating 

or water intake) and partaking in exercises or challenges of their own choice, gives them a 

sense of control over their health and progress. Communication conducted through a mascot, 

notifications and on-screen messages serves as additional motivation techniques. Due to the 

fact that people are a heterogeneous group, each individual is motivated and triggered 

differently.  

The results were more positive than expected by involving the target group in the design of 

the persuasive eHealth smartphone application. By involving the senior citizens in each 

evaluation phase, the prototype had a more well-rounded development than if the elderly had 

been partially involved or not at all. Having the participants as part of the iterative design 

process allowed to uncover issues in design that otherwise would have been missed or left in 

the prototype due to such features being encountered in most designs. These issues included: 

icon legibility (did they share the same meaning with the users), cleanliness of design, 

shortcuts to functionalities, font size, and interactions between each step to complete a given 

task. It allowed the prototypes to have a more forgiving design. The elderly tend to blame 

themselves for errors encountered with information technology due to the great amount of 

trust they have on these systems (Ho, Wheatly and Scialfa, 2005; Wallace, Mulvenna, Martin, 

Stephens and Burns, 2010). This phenomenon usually occurs due to a disconnection between 

a user’s mental model and an object’s conceptual model (Norman, 2013). Through the target’s 

group participation, it was easier to mitigate this phenomenon, by asking them to follow a 

certain task and noting whenever they commented on the difficulties encountered. Such 

encounters mostly happened during the evaluation of the first prototype, where the design was 

less than detailed. As mentioned in 2.1. Related Research section designing for senior citizens 
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requires a different touch to design due to the visual, physical and cognitive impairments the 

target group experiences (Kurniawan and Zaphiris, 2005; Meyer et al., 1997). If a software is 

accommodating to them, then the hesitation and discouragement that they experience can be 

minimized (Meyer et al., 1997). This was partly successful. Participants who had been part of 

the process felt that their opinions or comments were taken into consideration and that the 

end result was made for them. Participants who used health-related applications shared 

similar opinions. However, a concluding positive answer to this was not resounded in some of 

the other participants, during the last evaluation. The last evaluation featured no tasks, hence 

the experimenting was left to the users. In comparison to the previous task-based evaluations, 

even with a short onboarding process, these participants were less reluctant to spend a long 

time with the prototype. This only increased the importance of discoverability. According to 

Leung, Tang, Haddad, McGrenere, Graf, and Ingriany (2012) elderly users are less likely to 

experiment with new technology, unless the functionalities are more apparent. This connects 

to the personalization features in the prototypes being less discoverable due to the gaming 

components being more apparent to the user. Due to discoverability, the design of the 

navigational model was similar to many other smartphone applications. 

The persuasive design of the prototypes followed Fogg’s Behavioural Model (FBM), by 

applying personalization and gamification components to increase the persuasive potential. 

The iterative process and the insights from participants allowed the three principal factors 

needed to facilitate behaviour change (Fogg, 2009a) to be present. Due to the fact that the 

research focus is not the measurement of the persuasiveness of the design, the participants 

affirmed the existence of such factors by expressing their hopes of pursuing a healthier lifestyle 

and prolong their lives in the process, the pleasure of being notified or seeing the self-

improvement and pain of pushing through due to noticing the self-improvement, by 

expressing when they do their physical activities and what physical effort it takes them, as well 

as the trigger types they appreciated. These factors were maintained through personalization 

by adapting information and services based on their provided information (Mobasher, 2007; 

Eirinaki and Vazirgiannis, 2003) such as providing visual infographics tracking their step 

activity and weight-loss, generating exercises based upon their health and medical 

information, and through gamification components, such as collecting stars and levelling up 

to unlock more exercises and challenges, to enhance the user experience (Deterding et al., 

2011). 

One of the main strengths of the iterative design process is the allowance of taking 

advantage of user insights (Nielsen, 1993). User insights can help mitigate some of the 

challenges present in eHealth systems, i.e. eHealth system following the work process in a 

better way (Scandurra et al., 2013). By following this design process, the study can provide a 

set of starting characteristics that should be taken into consideration when designing 

persuasive eHealth smartphone applications for senior citizens. A short pre-study should be 

conducted to get acquainted with all stakeholders of the designated persuasive eHealth service 

and explore the design of the first lo-fi prototype, paper-based or digitized. After each 

evaluation, which features representatives of the stakeholders and target group, the prototype 

can be further tweaked or redesigned, based on the issues found. The viability of the design 

and persuasive potential can be tested by pursuing cognitive walkthroughs, use case scenarios 
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and semi-structured interviews with the target group. A final evaluation should validate both 

the design and persuasive potential. These sets of characteristics allow future research based 

on this study’s topic to be conducted with different focuses, such as persuasiveness or 

accessibility of design, and not just the smartphone design aspect. 

Nevertheless, there are several improvements that can be made to the method. To gain 

more insight, the design of the eHealth service can be kickstarted by holding a workshop or 

focus group with several people from the target group to brainstorm initial design concepts, as 

well as test the viability of the design. In addition to thematic analysis, other data analysis 

methods can be employed in combination with it or not to gain more understanding of the 

results. A few quick design iterations could also be added, to facilitate a more complete 

prototype for testing. The study also provides insights into the importance of including the 

target group in the design process to allow the development of eHealth services to be in-tune 

with the cultural aspects of the participants. Furthermore, following an iterative design process 

with the senior citizens provided further insights on user design requirements for the elderly, 

never breaking away from the focus that the user experience and user interface are being 

designed for them.  

7. Limitations and ethical considerations 

This section will elaborate on the limitations of the study and the ethical considerations taken 

into account. 

7.1 Limitations of the study 

Choosing to follow an iterative design process for the purpose of this study was inspired by one 

of Fogg’s steps to designing persuasive technologies (2009b) and the design process Albaina 

et al. (2009) pursued in their design of “Flowie”, the persuasive virtual coach. Although 

following this iterative design process yielded results for the study, the research would have 

benefited more had the first prototype gone through several informal designs and test 

iterations before settling on a specific design, as specified in step seven of Fogg’s guide to 

designing persuasive technologies (2009b).  

The study would have benefitted were it conducted over a longer period of time, which 

would have allowed for a more detailed result analysis gained in each iteration of the design 

process. This would be achievable by combining the thematic analysis approach with an 

additional method, as although the approach provides flexibility, this flexibility may enable 

inconsistency and incoherence when themes are derived from the data set (Holloway and 

Todres, 2003; Nowell, Norris, White and Moules, 2017).  

As for the three evaluations conducted, some constraints were encountered. The fact that 

the interviews were conducted in Swedish and the prototypes featured Swedish text allowed 

for inclusivity and success to a wider range of data results and participants. However, due to 

the interviews being translated into English, there is a possibility of data loss due to 

mistranslation or simply rewording a phrase into English. Moreover, the evaluations were not 

performed in sterile environments. Each participant had to use the phone provided (this was 

done due to the data collection of screen recordings), which could have influenced the results 
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due to participants being more cautious about where to click. This could have also affected 

their patience and effected their showcase of technological knowledge. More results would 

have been yielded if the participants had the prototype on their phone and would have had 

more time to test it and use it.  

7.2 Ethical considerations 

For this study to be performed in an ethical and considerate way, the main requirements 

outline by Vetenskapsnådet (The Swedish Research Council, n.d.) were followed during the 

whole process. During each iteration, the participants were informed in detail about the 

purpose of the research and the whole evaluation process, such as how the data would be 

collected. Furthermore, they were informed that they would remain anonymous and that the 

data would be anonymized and would only be used for the purpose of this study. 

8. Conclusion 

The aim of this thesis was to investigate the design of a persuasive eHealth smartphone 

application for senior citizens, by involving the target group in the design process, and how 

their participation influences each design iteration. 

To find an answer to these questions, a pre-study phase was conducted to familiarize myself 

with the steps needed to design a persuasive technology, acquaint myself with Fogg’s 

Behavioural Model, followed by the design of the first lo-fi prototype with personalization 

components. The prototype was then tested by conducting a cognitive walkthrough based on 

the data analysis and user insights, the second lo-fi prototype was designed. In addition to 

personalization components, the second prototype contained gamification components as 

well. This prototype was tested with use case scenarios, followed by a semi-structured 

interview.  The results from this evaluation culminated in the hi-fi prototype, which was 

further evaluated.  

The prototypes elicited a positive reaction from the participants. Combining an iterative 

design process with the target group participation throughout the process has resulted in a 

well-rounded development of a final prototype of a persuasive eHealth smartphone 

application. And, although the research aim was not the persuasiveness capability of the 

prototypes, the chosen design process and participants’ insights allowed the three principal 

factors of the FBM to be present throughout the design. These factors were maintained 

through personalization features by adapting information and services based on the user’s 

information and through gamification components to enhance user experience. The final 

design demonstrates the importance of user participation in the design process. A set of 

primary characteristics for designing a persuasive eHealth application has been introduced in 

the study, which allows for the acquaintance with all stakeholders, explore the viability of the 

prototypes and designs through cognitive walkthroughs, use case scenarios and semi-

structured interviews with the target group. These characteristics provide an initial 

understanding for designing persuasive eHealth applications and will allow future research 

with different focuses, such as the persuasiveness of the design or creating a new design for 

different stakeholders, to be conducted.  
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Appendix A: First Lo-Fi Prototype 

 
Fig 1. The paper prototype: first screen and user profile screen 

 

 
Fig 2. The paper prototype: step-counter screen and goal screen  
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Figure 3. Examples of the Lo-Fi prototype  
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Appendix B: Second Lo-Fi Prototype 

 
Figure 1. Second prototype sketches   
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Figure 2. Second Lo-Fi prototype   
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Appendix C: Hi-Fi Prototype 

 
Figure 1. Examples of the Hi-Fi prototype 
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Figure 2. Examples of the Hi-Fi prototype 
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Appendix D: Interview questions 

Introduction 

Brief explanation of the aim of the research 

An overview of the session 

Ethical considerations and consent 

Background questions 

How old are you? 

Are you retired? If not, are you working part-time? 

When did you last use “Min Hälsocoach”? If used, what 

prompted you and why? 

First evaluation 

Intuitiveness of design 

How did the entire process feel for you?  

What felt easy while interacting with the interface? 

What was challenging while interacting with the interface  

Icon legibility 

Did you have any problems with the readability of the 

icons?  

Do you prefer icons or text, or a mixture of both? 

Communication 

Would you like to have more guidance while using the app? 

Would you like reminders for doctor’s appointments? 

Any specific notifications you’d like to avoid? 

General questions 
Was there something to your liking?  

Was there something not to your liking? 

Other questions 

Would you like to have groups that you can create or join 

for walking or workouts?  

Ask additional questions based on the notes taken during 

participant observation or a participant’s comments 

Second evaluation 

General question 
What are your feelings towards exercise apps? 

How does this prototype make you feel?   

Usability and functionalities 

How easy was it to go through the scenarios? How difficult 

was it?  

Why was it difficult or easy to finish the scenarios? 

How else would you have wanted to access that particular 

information or function? 

Communication 
Did you notice the mascot?  

What do you think of the mascot? 



 Appendix D: Interview questions 

 

  47 

Gaming components 

How does the idea of collecting stars while completing your 

goals seem to you? 

Do stars represent a reward to you?  

If not, what symbol represents a reward to you? For 

example: hearts, cupcakes, etc. 

What do you think of the leveling up system?  

How easy/confusing is it to understand it? 

How motivated would you feel to complete goals if you had 

this system? 

What do you think of achievements? 

Third Evaluation 

General questions 

How was this experience for you?  

What stood out to you during this session? 

Why do you feel like this product was designed for you? 

How likely or unlikely would you recommend the app to a 

friend? 

How would you describe this app in a few words? 

Usability 

How easy or difficult was it to navigate through the 

prototype? 

How the information content and navigation make sense to 

you?  

Specific questions for 

previous participants 

How was the experience of participating in the process?  

How did this participation help you understand the design 

and functions of the prototype? 

How was your involvement valuable to this? 

Were things that you noted during the process added to the 

prototype? 

Specific questions for other 

participants 

How different do you think this prototype would have been 

had you participated from the beginning?  

How would have your participation influenced the design in 

the end? 
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Appendix E: Example of Qualitative Data Analysis 

Theme Category Subcategory Code Data 

Design 

concept 

Intuitiveness 

and usability 

of design 

Usability Application has 

to be learned to  

When you first meet 

it, you have to try and 

do it again. You have 

to learn how to use it. 

Prototype has a 

logical use. 

It did not feel 

challenging, as it is 

very logical. For 

example, when using 

“My Health Coach”, it 

was understandable 

that that’s where you 

change information 

such as my goals or 

experience. 

Add swipe 

action, in 

addition to click. 

It would have been 

nice to have some 

more swiping instead 

of just clicking. 

A walkthrough is 

needed for first-

time users of the 

prototype.  

First time using it 

[prototype] is hard, 

especially when it is 

in a special 

environment. 

Perhaps having some 

instructions would be 

nice. 

Design Account button 

did not resemble 

a clickable 

button.  

No… This one [the 

user profile button] I 

did not understand. 

There should be 

something like “my 

profile”, to know 

what that is and that 

you can access it.” 

The statistics 

icon was not 

understandable.  

But this icon [the 

statistics] I did not 

understand until you 

mentioned the word 
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statistics. Maybe if 

the bars were 

colourful, then it 

would have been 

more obvious that it 

is about that or like 

an arrow… 

Settings button 

was not obvious. 

I know the icon, I 

have seen it in other 

apps… but I needed 

your help to find it, 

otherwise I would not 

have been able to 

know where it was. 

Functionalities Goal setting 

should include 

exercises and 

food intake.  

 

 

 

Yeah, I was thinking 

that maybe you can 

set goals for 

exercising different 

things and eating too, 

to watch your weight.   

Exercises or 

random 

challenges may 

not be 

motivating.  

I have had that 

[exercises or random 

challenges] in Fitbit, 

and it did not 

motivate me […] 

Achievements 

should 

correspond to 

finished 

exercises.    

Maybe have 

achievements that 

you have mastered an 

exercise, finished it is 

better than winning 

coupons or 

something like that. 

 

 


