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Abstract 

Features and characteristics of user interfaces can affect the usability of mobile health 

applications and how users perceive them. What are the most important and useful features 

perceived by users? By conducting interviews and a survey about user interface 

characteristics and their usefulness and comparing them to available studies within the area of 

usability and mobile health applications, the results of this study show the importance of the 

ease of navigation and simplicity of customization. Customization features that benefit how 

quickly a user can reach frequently used functionality with as little navigation requirement as 

possible is important for usability. Aesthetics are important to the user interface, but detailed 

customizations are not considered important by the general users of mobile health 

applications.   

Keywords: mobile health, usability, mHealth, eHealth, health informatics, interface, 

gamification, customization 
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Glossary 

 

Achievements – Rewards within an application in the form of badges or points, that a user get 

when they complete certain pre-determined task. 

Application (shortened; App) – A downloadable program that can be used on electronic 

devices. 

Characteristics – Combined term for Tutorials, Interface design and customization, 

gamification features and social aspects. 

Elements – Parts contained within the user interface. An element belongs to a specific 

category. These can be buttons, icons, etc. 

eHealth – Electronically supported mean of providing health related services to patients. 

Gamification – The concept of including gaming features in applications that are not primarily 

games. 

mHealth /mobile health – Health related services supported using mobile devices such as 

smartphones and tablets. 

Mobile health application – Downloadable program that is used to maintain, monitor or 

organize health related activities or for medical purposes 

Tutorial – Built-in explanations about how an application works, used for teaching users how 

to use features. 

User interface – The visible part of the application that the user interacts with. 

Usability – How easy an application or function is to use. 

Utility – The presence or lack of available functionality that is considered needed by the user. 

Usefulness – The combination of usability and utility. How easy a needed or wanted function 

is to use. 

Wellness application – An application that keeps track of daily health related activities outside 

of medical purposes.  
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1.0. Introduction 

1.1. Background 
The use of mobile health applications is increasing worldwide, and by some estimates there 

exists over 318 000 different health applications spread over different platforms (IQVIA 

Institute of Human Data Science, 2017). With the rise of so many new applications, as well as 

the rising number of smartphone users, the subject of which elements and features are most 

important and useful within these applications becomes relevant for further study. 

eHealth 

This study is going to be examining the field of eHealth, with a focus on its sub-genre 

mHealth. eHealth has existed for many years and has had many different definitions (Oh, 

Rizo, Enkin and Jadad, 2005). The term is very broad and encompasses both the use of 

technology which allows for patients to communicate with healthcare personnel as well as the 

systems used by healthcare personnel to store medical data and communicate it to patients. 

Common ways in which this type of communication happen are via phone calls or video 

conferences between health care professionals and patients, but it may also include sensor 

data which is automatically sent to healthcare personnel or through text messages and mobile 

applications. This use of mobile devices such as smartphones or tablets to communicate with 

patients is referred to as mHealth (Burmaoglu, Saritas, Kidak, Berber and 2017). 

mHealth and mobile health 

The concept of mHealth, also commonly known as mobile health, is considered rather new in 

the field of health informatics with its earliest mentions originating in 2003 but not seeing 

common use until 2010. Mobile health as a concept has been popularised from the continued 

increase of development of health applications for the mobile market to create a demarcation 

from the concept of eHealth. Ali, Chew and Yap (2016) mentions that WHO Global 

Observatory for eHealth defines mHealth as “medical and public health practice supported by 

MDs, such as mobile phones, patient monitoring devices, personal digital assistants (PDAs), 

and other wireless devices” (p.33). MD is in this case an abbreviation of Mobile Devices. Ali 

et al. (2016) also mentions that the advancements done within the field of mobile technology 

can be of great use for implementing mobile based health care services in areas that 

previously lacked the technical framework to do so. Estimates show that by 2018 there will be 

about 3.4 billion smartphone users, and almost half of these will be using some sort of health- 

or wellness related app (Miller, Cafazzo and Seto, 2016). Because of this mHealth now 

provides an, until recently, unprecedented possibility to reach people and improve the living 

conditions for more than has been possible ever before, and the number of users are expected 

to rise. 

Usability 

According to ISO 9241-11 (International Organization for Standardization, 1998), usability is 

defined as "The extent to which a product can be used by specified users to achieve specified 

goals with effectiveness, efficiency and satisfaction in a specified context of use." Further 

elaboration on the concept is given by Jakob Nielsen (1995), as he describes his ten heuristics 

for achieving good usability in applications. Both definitions agree that the user experience is 
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central to usability, and from this can be extrapolated that high usability emerges when a user 

easily and with little preparation can use a product to achieve specified goals in an efficient 

and satisfactory manner. 

1.2. Purpose 
The purpose of this study is to determine the relation between characteristics in user interfaces 

for mobile health applications and their usefulness in said applications. In this study, we are 

looking at which characteristics of a user interface for mobile health applications are 

considered most important and useful. Based on our literature study, interface characteristics 

can be divided into four main categories that can affect usability; Tutorials, Interface design 

and customization, gamification features and social aspects.  

Which features and elements within each category are perceived as the most important and 

useful according to users?  

Results will be based on previous studies within the field of mobile health and by conducting 

semi-structured interviews and distributing a survey. The study involves both professionals 

working with interfaces and users of wellness applications for mobile devices. The survey’s 

focus is on wellness applications, but the theory will encompass mobile health applications in 

general. The study will present suggestions to what should be included in mobile health 

application interfaces to sustain a high perceived usefulness by end users. Data collected from 

the survey will be compared to the interviews and with previous studies. 

1.3. Delimitations 
We want to stress the importance of demarcation between eHealth and mHealth in the field of 

health informatics. Though these concepts are closely related and share many types of 

functionality and purposes, eHealth is a much broader term used for a broader variety of 

technologies outside mobile devices, used to carry out patient-to-professional communication, 

patient monitoring and diagnostics. These technologies are not in the scope of this study. In 

this study, we define mHealth as services you receive on mobile devices, such as 

smartphones, tablets or smartwatches that run Android or iOS operational systems, via the use 

of locally installed applications or via mobile adapted websites. Regular mobile phones 

(generally older cell phones without application functionality), laptops or other devices not 

supporting these operational systems, are not included in the mobile devices being considered 

in this study. As the scope of the study is the usefulness of interface characteristics in mHealth 

we will not be looking in-depth on effectiveness of specific functionality, i.e. how accurate 

the measurements of vital signs are, or the effect on user health by them using mobile health 

applications. 

1.4. Outline of the study 
The following section contains the method used. Here it is described which methods have 

been used for information gathering and how these were analysed. Next, the frame of 

reference section will detail research from earlier studies on the subject. In the results and 

analysis section, the results of the study will be presented. The discussion contains the 

deliberations made on the results previously researched. Finally, the conclusion will detail 

what new knowledge has been gained, as well as suggestions for future research. 
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2.0. Method 

Three different methods for data collection have been used during this study; a literature 

study, semi-structured interviews and a survey about the different characteristics of user 

interfaces.  

In the search for relevant literature about the subject of mobile health, two primary search 

engines were used; Primo, via Örebro University’s website, and Google Scholar. Primo is a 

search engine used for finding scientific journals and literature available in existing databases, 

which proved useful for quickly finding the relevant literature needed. Google Scholar is a 

search engine that works in a similar fashion, however also returning results that exists 

outside of databases for scientific journals. To ensure that the gathered information is 

legitimate and relevant to our study, delimitations were set for what journals and literature 

could be accepted for use. For this study, the time frame was set to include scientific journal 

entries published between 2014 and 2017, this to ensure the inclusion of the latest 

technologies and health care services on the mobile market. For definitions of existing 

concepts, theories or terms, there will be references to publications made before 2014 to 

ensure the correct definition are used. Within the search engine, there is a function to filter 

results, to narrow down the number of articles displayed in the search results and to ensure 

that displayed articles are relevant to the subject. The filters used during the search for 

literature were English, peer reviewed articles in the category Computer Science and Software 

and Systems. Due to language barriers, only publications written in English were eligible. 

Search terms used in finding literature is seen in Table 1. 

Table 1. Search terms used during the literature review 

Search terms and phrases Search engine 

interface usability mobile health Primo & Google Scholar & PubMed 

mHealth OR “mobile health” interface Primo 

mHealth OR “mobile health” usability Primo 

interface gamification mobile health Primo & Google Scholar 

gamification usability Primo & Google Scholar 

mobile health interface Primo & Google Scholar 

user attitudes interface mobile health Primo 

user usability mobile health Primo 

mHealth OR “mobile health” evolution Primo 

mobile health usability Primo & Google Scholar & PubMed 

eHealth interface Primo 

eHealth evolution Primo 

How many health applications are there? Google 

usability heuristics Nielsen Google 

mobile health applications Primo 

tutorials usability mobile Primo 

 

When selecting articles for use in the study, there were some criteria that had to be met. Every 

article had to have been peer reviewed and published in a known scientific journal. By 

making sure articles have been evaluated by other people with knowledge in the written 

subject, the reliability of those articles is greatly increased and contributes to a good frame of 

reference. Because searches in the Primo search engine gave thousands of results, a second 
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criterion was set in place to narrow the number of articles that were considered for further 

reading. The article's title or abstract was required to contain at least one part of the search 

term or a term closely related to it. The focus when browsing through candidate articles were 

to find sections within the articles that touched on the subject of usability and usefulness of 

different aspects within mobile health applications related to the user interface or how the user 

interacts with the applications. Based on these articles, a frame of reference was established.  

The empirical part of this study consists of semi-structured interviews and a survey. The 

survey was constructed in Google Forms, since it is an effective tool for editing and sharing 

surveys. We opted to use convenience sampling for our survey. Convenience sampling is a 

good way to receive participants since they are often easy to come by and willing to 

participate (Oates, 2016). Participants were recruited via the social media and news platform 

Reddit (https://www.reddit.com). Reddit has message- and discussion boards with different 

sub-forums dedicated to a wide variety of different topics. Sub-forums are parts of the 

message board dedicated to a specific topic, where people can share and discuss content 

related to the subject. These sub-forums are called “subreddits” within Reddit itself, and are 

primarily community driven. In this study, the subreddit SampleSize 

(https://www.reddit.com/r/SampleSize/) was used to recruit users to take the survey. 

SampleSize is a subreddit made for people searching for participants to take part in surveys 

and for those who want to take them. The reasoning behind choosing this platform and 

subreddit is because of its high member count, the ability to reach out to different nationalities 

and the availability of people willing to take surveys. Another site the survey was posted to 

was Survey Tandem (http://www.surveytandem.com), a site where you get assigned to answer 

surveys based on your personal information you file when registering to the site. The 

reasoning behind using this site is that you are guaranteed to get participants, in varying 

numbers, from different nations. Facebook was also used to share the survey to a primarily 

Swedish demographic. The questions in the survey asked about the participants opinions 

regarding different characteristics and features in the user interface in any health-related 

applications on mobile devices that they use. The survey also covers participants opinion on 

the importance of displaying tutorials for features available in mobile health applications. 

Results gathered from both the interview and the survey will be compared to texts and data 

from earlier research. 

 

2.1. Modelling the survey 
The survey used in this study was constructed after gathering information from previous 

studies and after the interviews had been performed. The reasoning behind constructing the 

survey after other data collecting had already been done, was to find what elements of the user 

interface were suggested as most important to users of mobile health applications and to better 

construct questions about elements that were relevant to the user interface. To make effective 

comparisons between previous studies, interviews and the survey, there was a need to design 

the surveys questions to be relatable to the main categories that were discovered during the 

literature study and the interviews. The survey has four main categories that have been 

identified playing a role in affecting the level of usability within the user interface; tutorials, 

interface design and customization, gamification features and social aspects. These categories 

emerged during the literature study and after analysing interviews, where it was found that 

these categories were frequently suggested affecting the end users’ opinions of mobile health 

https://www.reddit.com/r/SampleSize/
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applications. These categories where then compared to Nielsen’s (1995) 10 heuristics for 

usability to confirm that the categories have a connection to usability and usefulness. The 

theory behind these connections is detailed in the frame of reference. 

Survey questions were grouped under corresponding categories, with questions about the 

usefulness of visual aspects, customization and design elements of the user interface being 

grouped under “Interface design and customization”. Questions about different types of 

tutorials are categorised under “Tutorial features”, gaming features and social aspects are 

categorized under a joint category “Gamification features” in the survey but are handled as 

two separate categories within the study.  

In order to conclude if there exist differences in perceived usefulness of interface 

characteristics between genders, age groups and nationalities, the introductory survey 

questions asked participants about their gender, age and country of residence. Users were also 

made aware of what type of applications they should have in mind while taking the survey by 

asking them about their most- or recently used mobile health application. The application 

options in the survey were chosen from the service Google Play, based on the number of 

downloads where the most downloaded health and wellness applications were selected. The 

pre-installed health applications on some mobile brands, such as Samsung, Apple, Nokia and 

LG, were also included in the options. Following the introductory questions, were questions 

about the main categories, tutorials, interface design and customization, gamification features 

and social aspects. Lastly, participants were asked about problems they’ve frequently 

encounter while using mobile health applications and if they had any wishes for improvement 

of the user interface. By asking about frequently occurring problems with the user interface, it 

can be better understood what characteristics need to be included to reduce the probability of 

the problems occurring. The full survey template can be viewed in Annex 8.1.  

2.1.1. Tutorial questions 

The suggestion that tutorials can affect usability was made aware of during the interview 

sessions. A literature search for theories about how tutorials affect usability in mobile health 

applications ended up empty. No previous studies made addressing the usability of tutorials in 

mobile health applications, or how end users perceive different types of tutorials could be 

found. Bertini Gabrielli and Kimani (2006) suggests that interactive tutorials might be 

preferred by users. To conclude what type of tutorial features are considered useful to include 

in mobile health applications, users were asked how important different types of tutorials are 

according to them, including when and how they are displayed. The questions chosen were 

based on what types of tutorials and tutorial aspects that are common to encounter when using 

mobile applications. These include tutorials that can be considered as tasks that need to be 

completed by the user to use the application; such as tutorials at first start-up, tutorials at first 

use of a specific function and interactive tutorials. Users were also asked about related tutorial 

features such as the inclusion of pictures and when tutorials should be available within the 

application. Table 2 gives a summary all tutorial questions and the purpose of the main 

question. 

Table 2. Tutorial questions and purpose of question 

Main question Purpose of question 
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When using a mobile health app, how 

important are the following aspects to 

you when displaying tutorials for the 

app? 

To conclude if users find tutorials 

important and how they perceive 

different types of tutorials and how 

they are displayed. 

Sub-questions  

(Likert scale-based, scale 1-4, From Not Important to Important) 

Tutorials explaining the basic features and functionality on first start-up 

Tutorials explaining how to use specific features or functions the first time you 

use them 

The ability to read tutorials AFTER the initial start-up or first-time use of features 

or specific functions 

The availability of a dedicated page where all tutorials on how to use the app's 

features and functions are available 

The inclusion of pictures showing how to use a feature or function 

The inclusion of an interactive tutorial, where you mimic the instructions 

displayed on the screen to learn how to use the app's features 

 

2.1.2. Interface design and customization 

Aesthetic and minimalist design are one of the 10 usability heuristics suggested by Nielsen 

(1995). The questions within the survey were formed to reflect common design elements 

within applications, their layout and their customizability, to determine how important 

different design elements are to the users of mobile health applications. Because the users’ 

interactions with a user interface is affected by its design, it is important to establish what 

design elements are considered important inclusions to a user interface. The design elements 

included in the survey, were chosen based on what is available in common mobile health 

applications such as Samsung Health and Apple Health and elements that are standard for all 

types of applications, such as buttons, icons, colour pallets and element layout. It is also 

common for mobile health applications to feature messages or push notifications to remind 

users to perform certain tasks (Usability.gov, n.a.). As these are visible to the user, they can 

be included as part of the user interface and something that the user can interact with. 

Questions about these types of notifications are therefore a part of the survey. Questions about 

aesthetic aspects were asked, such as how important users perceived having text-based 

buttons, the ability to re-arrange icons and buttons or changing colours in the app. Under this 

category there were also questions concerning features related to the usage of mobile health 

applications’ functionality, such as how important it was for the user to have all related 

functionality on the same page, how the application reminded users of activities or the 

importance of inputting data about their health. The reasoning behind grouping questions 

about usable features and aesthetics under the same category, was the fact that features can 

change the look and feel of an application and is therefore closely related to the visual aspects 

of applications. Table 3 gives a summary all survey questions regarding interface design and 

customization and the purpose of the main question. 
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Table 3. Interface design and customization features and purpose of question 

Main question Purpose of question 

What user interface features are 

important to you when using mobile 

health applications? 

The purpose of this question is to 

conclude how important some of the 

most common interface features and 

design elements are to the users of 

mobile health applications. 

Sub-questions  

(Likert scale-based, scale 1-4, From Not Important to Important) 

Navigation to specific functions in one click 

Having all related functionality on the same page 

Colourful buttons and icons 

Descriptive buttons (With text) 

Stylized buttons (No text) 

Graphs showing your activity trends 

Showing encouraging messages while using the app 

Notifications reminding you to perform certain tasks (Be more active, take your 

medications etc.) 

Showing how much progress you've made towards an activity goal (such as a 

progress bar) 

The ability to change the size of buttons and icons 

The ability to customize the appearance of buttons and icons (change symbols, 

text and colour) 

The ability to change the over-all colours or theme of the user interface 

The ability to re-arrange buttons and icons 

The ability to change what functionality should be available from the start page 

The ability to remove features you don't use from the user interface 

Manual data registration about your health (weight, height, dietary information, 

blood glucose etc.) 

Warning you about changes to data before changing page (prevent accidental loss 

of input data) 

That there is enough spacing between navigation buttons 
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2.1.3. Gamification features and social aspects 

Nielsen’s heuristics for usability includes Visibility of system status. Users are supposed to get 

feedback when the system, in this case the mobile health application, performs or finishes a 

task, changes status or when the users themselves performs actions within the application 

(Nielsen, 1995). Gamification features that can be tied to this heuristic are for example that 

the user receive points, achievements or badges at the right time after they successfully 

complete a task (Pereira, Duarte, Rebelo and Noriega, 2014). Gamification is a concept that 

was also brought up during the interview with Hugo Pettersson, salesperson at the IT 

consulting company Sigma. Social aspects are often seen as related to gamification due to the 

importance of the ability to socialize within games (Zichermann and Cunningham, 2011). Due 

to the close relationship of games and socialization, it is not an option to exclude this aspect 

from the survey. Table 4 gives a summary all survey questions regarding gamification 

features and social aspects and the purpose of the main question. 

Table 4. Gamification features and social aspect and purpose of question 

Main question Purpose of question 

There is an increased use of gaming 

mechanics and social engagement in 

today’s mobile health apps, like earning 

rewards in the form of badges or 

achievement for completing activity 

goals and interacting with other users. 

In your opinion, how useful do you 

perceive these following mechanics? 

As gamification features and social 

aspects can affect user engagement in 

an application, there is a need to know 

what types of aspects are considered 

useful by the user. The purpose of this 

question is to conclude which 

gamification features and social aspects 

should be included in mobile health 

applications based on what users 

perceive as useful. 

Sub-questions  

(Likert scale-based, scale 1-4, From Not Useful to Useful) 

Receiving in-app rewards for completed activity goals, such as badges or trophies 

The inclusion of a ranking/leveling system, that increases your rank when you 

achieve goals 

Having a collection of earned badges or trophies that other app users can view 

The ability to select a specific badge or other in-app reward to work towards and 

track progress 

Being able to look at other people’s profiles 

Compare activity statistics with other people's statistics 

Being able to chat with other people 

Being able to send and receive friend requests 
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Set up competitions between friends to reach an activity goal 

Participate in global goals to receive in-app rewards 

The ability to share your earned rewards (Like milestones or trophies) to social 

media 

 

2.2. Analysis method of survey results 
Answers from participants who completed the survey was gathered during the course of 1 

week. A total of 48 people completed the survey, with a distribution of 23 (47.9%) female- 

and 25 (52.1%) male participants. Most participants who completed the survey were between 

the ages 18 to 24 (52.1%), followed by ages 25 to 34 (25%) and people under the age of 18 

(12.5%). The remaining 10.5% were made up of people between the ages 35 to 65 and over. 

Out of the 48 participants, 10 resided in North America, 35 in Europe, 2 in Asia and 1 in 

Africa.  

The survey consisted of single choice-, multiple choice- and free text questions as well as 

Likert-scale questions about the participants opinion of importance and usefulness of interface 

characteristics in mobile health applications. Participants were asked to give answers on a 

scale of 1 to 4 on the Likert-scale, where 1 is considered Not Important/Not Useful to the 

participant and 4 is Important/Useful. 

It is important to note that due to the use of convenience sampling and the survey being 

available for people on the internet, gathered results might be biased towards people who are 

already familiar with technology, such as computers and mobile devices and their interfaces, 

on a regular basis. We will not be able to generalize the results to a larger population scale, 

since the sample group does not take people with little to no experience with computers, 

mobile devices or their interfaces into consideration. 

Following the recommendation for minimum of 30 participants for accurately calculating 

means and ratios that is given in Oates (2006), the sample size of 48 participants is well 

within the amount necessary to make statistical calculations. Calculations of means and 

averages were made in Microsoft Excel, whilst Google Forms own diagrams were enough to 

get a good overview of the percentage of participants who chose a specific answer. 

Summaries of the distribution of participant answers can be found in the result diagrams and 

spreadsheets in the annex section. The results shown in tables in the analysis of survey results 

are structured based on their median values, starting with the highest value. According to 

Oates (2006) it is better to sort the values on the median value if there are extreme cases. This 

prevents getting misleading results, since the extreme values can affect the results more when 

using mean values.  

Google Forms has a feature to produce a spreadsheet of the survey’s result, so it can be used 

to make different calculations using the participants’ answers. Each column in the spreadsheet 

consisted of numbers 1 to 4, representing the level of usefulness or importance survey 

participants had selected for each question. For each question, the numbers were used to 

calculate the mean of all responses and tables displaying all results were constructed. When 

calculating medians, we were looking at the highest scoring feature within each of the four 

main categories, tutorials, interface design and customization, gamification features and social 
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aspects. The highest scoring features and elements within each category were interpreted as 

having high perceived importance and usefulness. 

2.3. Interview method 
The semi-structured interviews were done through physical meeting with participants. The 

interview participants were selected based on their work experience with user interfaces and 

their knowledge of usability within their work. 

Their proximity was also a factor for the selection, which facilitated having physical 

meetings. Using an interview template as a base for questioning and letting the interviewee 

talk freely of their opinion and using follow-up questions for elaboration. Interview questions 

were tailored to the profession of the interviewee with one focusing on the private sector and 

the what customers of the interviewee considered useful, and the other focusing on usability 

as a concept and how it is used in the public sector. 

Before the interviews were performed, the participants were reassured that their statements 

would be used only within the context of the study, and permission was requested before 

starting audio recordings. The interviews were digitally audio recorded and transcribed into 

text format in Microsoft Word. The interview transcriptions were analysed using the Textual 

Qualitative Data-analysis method described in Oates (2006), where statements are categorized 

by common themes in order to find relevant information for the purpose of the study. 

Both interviews started with questions about the interviewees’ profession and what role they 

have in their line of work, followed by questions about any previous involvement in projects 

focusing on developing mobile health solutions. The questions that followed afterwards 

differed from one another and will be detailed for each interviewee. 

The first interviewee was Hugo Pettersson, an employee for the IT-consulting company 

Sigma, where he works as a salesman with close contact with customers of eHealth and 

mHealth solutions. His primary role within the company as a seller of Sigma’s IT-solutions 

made him an important asset to the study, as he could give insight into what customers usually 

request should be available within mHealth applications and what they find most important. 

During the interview the initial questions were about that which assignments he had been 

working on before and for who, to get a better picture of his work. Further he was asked about 

what sort of requirements that the customers he had worked with had been making and what 

in his experience is the most common. Specific questions were asked about the interface of 

the applications being made, and what sort of solutions were favoured by the users, and 

further about the usefulness of the applications and what characteristics he perceived the 

customers viewed as important. The reasoning behind these questions were to get the 

customer and user view on these matters. The subject of specifically medical applications was 

brought up, and to get an idea of how he reasoned about them he was asked about how his 

company had worked with them and what his opinion about them were. Several questions and 

follow-up questions were then asked regarding the use of health and fitness applications, and 

how they affect general health of users, as well as how their design contributes to the usability 

of the app. The purpose of these questions was to get a general idea of which features that are 

important in the use and design of health applications. 

The interview with Jenny Lagsten started with an introduction and questions regarding 

usability and how she defined it as well as what experience she had working with it in the 
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past, with the intention of getting her opinion on the matter and a basis for further follow-up 

questions. To further get a picture of where her area of experience lay, some questions were 

asked about the sort of interfaces that she had worked with, and her work with developing 

interfaces in a way that increased usefulness for its users. A question about demographics was 

brought up regarding the differences between users, with the purpose to determine whether 

any group should be considered differently in our investigations. Follow-up questions led to a 

discussion about the importance of the users’ previous experience with computers. Part of the 

interview discussed the difficulty in implementing new programming practices in larger 

systems, and a focus was the importance of user centred design as something that needs to be 

included more. The final question was about the importance of such users-centred design and 

how what parts of it would be most important in application development.  

 

2.4. Analysis of interviews 
The two interviews were analysed according to the qualitative data analysing method 

described in Oates (2006). According to this method the different sections of the interview 

should be examined, and from the different texts overarching themes should be extracted and 

compared to see where they correspond. When comparing these interviews, the following 

themes could be observed in both: Requirements, Design, Demographics, Interest-based-

learning and User Experience and Navigation. These themes were considered relevant to the 

study since they relate to how the interface would be developed to make the application 

useful, requirements detailing how the user wants the application to be used, and design how 

the developer can implement the desired functions. Both interviews also pointed towards 

simple navigation as being an important part of a useful interface. Separately the interviews 

also brought up themes which could be considered relevant to this study, such as: 

Gamification, customizability, social communities, casual versus professional users, tutorials 

and system standards. The themes that were observed in the interviews were then separated in 

four categories based on our interpretation of Jakob Nielsen’s (1995) usability heuristics:  

Interface design and customization, which contained most of the gathered themes such as 

requirements, design, interest-based-learning, user experience, navigation, 

customizability, casual vs professional users, system standards and gamification 

corresponds to several of the heuristics such as “User Control and Freedom” and 

“Aesthetic and minimalist Design”.  

Gamification, which in itself requires its own area of study together with themes like user 

experience, corresponds to the “Visibility of System status” heuristic as well as 

“Recognition rather than Recall”.  

Social aspects were the odd one out, since it could not be linked to Nielsen’s heuristics, 

but was considered important since it is closely tied in with gamification but may also be 

featured on its own within applications without gamification. Themes like social 

community, user experience and gamification were included in this category. 

Tutorials, which ties into the “Help and Documentation” as well the “Error Prevention” 

heuristic included themes like system standards, navigation and casual vs professional 

users. 
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3.0. Frame of reference 
Despite the increased number of mobile health applications available for use on smartphones, 

tables and smartwatches, the rate of continued application use is low. An estimate of 80% of 

mobile health application users stop using health applications after 2 weeks of use (Baldwin, 

Singh, Sittig & Giardina, 2017). According to interviews made in a qualitative study by 

Anderson, Burford and Emmerton (2016), end users were more likely to continue the use of a 

health application if it managed to keep them engaged during use. According to one of the 

subjects interviewed, perceived usability and usefulness increased according to how much 

information the application displayed about the user’s specific goals with using the 

application. On the contrary, lack of effort to engage the user resulted in less persistent use of 

the application, with one interviewee expressing the reason for not using an application was 

because it was perceived as boring to use (Anderson et al. 2016).  

 

3.1. The definition of usability and usefulness 
To understand the concept of usability and usefulness, there is a need to understand how they 

are distinguished from and connected to each other. Nielsen provides 10 heuristics for 

usability that need to be taken into consideration (Nielsen, 1995). The heuristics suggested by 

Nielsen are the following; 

 

Table 5. The 10 heuristics of Nielsen 

Heuristic Description 

Visibility of system status The system should always keep users informed 

about what is going on, through appropriate 

feedback within reasonable time. 

Match between system and 

the real world 

The system should speak the users' language, 

with words, phrases and concepts familiar to the 

user, rather than system-oriented terms. Follow 

real-world conventions, making information 

appear in a natural and logical order. 

 

User control and freedom Users often choose system functions by mistake 

and will need a clearly marked "emergency exit" 

to leave the unwanted state without having to go 

through an extended dialogue. Support undo and 

redo. 

 

Consistency and standards Users should not have to wonder whether 

different words, situations, or actions mean the 

same thing. 

Error prevention Even better than good error messages is a careful 

design which prevents a problem from occurring 

in the first place. Either eliminate error-prone 

conditions or check for them and present users 

with a confirmation option before they commit 

to the action. 

Recognition rather than 

recall 

Minimize the user's memory load by making 

objects, actions, and options visible. The user 
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should not have to remember information from 

one part of the dialogue to another. Instructions 

for use of the system should be visible or easily 

retrievable whenever appropriate. 

Flexibility and efficiency of 

use 

Accelerators — unseen by the novice user — 

may often speed up the interaction for the expert 

user such that the system can cater to both 

inexperienced and experienced users. Allow 

users to tailor frequent actions. 

Aesthetic and minimalist 

design 

Dialogues should not contain information which 

is irrelevant or rarely needed. Every extra unit of 

information in a dialogue competes with the 

relevant units of information and diminishes 

their relative visibility. 

Help users recognize, 

diagnose, and recover from 

errors 

Error messages should be expressed in plain 

language (no codes), precisely indicate the 

problem, and constructively suggest a solution. 

Help and documentation Even though it is better if the system can be used 

without documentation, it may be necessary to 

provide help and documentation. Any such 

information should be easy to search, focused on 

the user's task, list concrete steps to be carried 

out, and not be too large.” 

 

Usefulness is defined as the combination of usability and utility. Utility is referred to how a 

system provides features that are considered needed to the user, whereas usability can be 

defined as how easy and pleasant the feature is to use (Nielsen, 2012). The level of usefulness 

can therefore be attributed to both usability and utility. There needs to be laid equal amount of 

importance to both usability and utility to make something as useful as possible. A feature 

that is easy to use is not useful if it is not also a feature the user wants (Nielsen, 2012).  

 

3.2. Mobile health and wellness applications 
Mobile health applications are software that can be downloaded from different online stores to 

smart devices such as smartphone, tablets and smartwatches. There are also health 

applications available on websites adapted for mobile devices. 

Mobile health and wellness applications are considered as part of the concept of mHealth. In 

one of the studies examined, the term of mHealth is defined by Sezgin (2014) as; 

“Mobile health applications or in common words, m-health, is a term supporting 

public health and clinical applications with wireless devices; which is portable of 

its nature and which covers other related network communication technology 

including smart phones, patient monitoring devices, mobile platforms, mobile 

computing, medical sensors-health applications.” (pp. 122.) 

https://www.nngroup.com/articles/error-message-guidelines/
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The current trend is that mobile applications provide information and functionality via 

smartphones, tablets and other mobile devices. This trend also affects health applications, 

both for patients as well as for professionals (Sezgin, 2014). 

The benefits of mobile health applications are many, such as reducing cost, following the data 

of individuals and report the behaviour of them, and provide a self-assessment for the 

individual. This makes the patient more self-reliant and motivated where the user interface 

makes it easy to support positive behaviour (Sezgin, 2014). 

There is a difference between mobile health applications and mobile wellness applications in 

this study, where wellness applications are a tool to keep already healthy users (i.e. people 

without chronic illnesses) healthy, or to help them become healthier by changing their eating 

habits, physical activities etc. Mobile wellness applications are part of the larger concept of 

mobile health applications, which also includes applications aimed towards chronically ill 

users, where the application reminds the user to take their medicines, communication with 

doctors, and managing chronic illnesses.  

 

3.3. Tutorials and usability 
One of Nielsen (1995) heuristics for usability is Help and documentation. Tutorials can be 

included as a part of this heuristic, as its purpose is to provide information and help to the 

user, so they can use the functions that are available in an application. It has been suggested 

that tutorials should not be required to use a mobile application (Echessa, 2014). Echessa 

(2014) argues that if a user interface is intuitive, there is no need to include a tutorial when the 

user first start to use an application. This suggestion can be related to the heuristics of 

Nielsen, that states in best case scenarios, systems should not need to have to include 

documentation to use them (Nielsen, 1995). However, it is also important to consider 

potential errors that can occur if the user is not sure how to use specific functionality. To 

minimize the frequency of errors that risk being performed by users, it is recommended that 

there exists information about all functionality that is available within a mobile application 

(Inostroza, Rusu, Roncagliolo, Jiménez and Rusu, 2012). According to Bertini et al. (2006), 

users expect mobile applications to provide help when they require it, but not necessarily 

having it be a separate task and it is suggested that users might perceive interactive tutorials 

more positively. 

There is a lack of theory surrounding how tutorials affect usability and how users perceive 

tutorials that are included within mobile health applications. Joyce, Lilley, Barker and 

Jefferies (2016), conducted a study concerning the usefulness of tutorials within mobile 

applications as perceived by Human-Computer-Interaction experts. What could be concluded 

by their study was that opinions were split between experts. However, there were more 

experts who had a higher perception the usefulness of including mobile application tutorials 

compared to experts who did not think it was useful. Joyce et al. (2016) suggested that there 

needs to be more research done to establish what types of tutorials are the most successful.  

 

3.4. The importance of easy navigation  
An interface that is easy for the user to understand and navigate through is the key to 

usability. To be considered usable, it is important that the interface is structured and easy to 



15 
 

follow and that it does not require any initial user guidance or tutorials. A study conducted by 

Correia de Barros, Leitão and Ribeiro (2014) examines the difficulties different users may 

have with an interface. Results from the evaluation shows the importance of an easy-to-use 

interface, for instance a home screen that the user can return to at any given time. It also 

included generous spacing between different elements and dimension of the buttons to avoid 

pressing the wrong element. The same study discovered that in general, the participants 

preferred pressing an icon over pressing a text-button. Good design within an application 

should focus on behavioural change concepts, personalization, simplicity and usability 

(Gilbert et al., 2015). When creating a user interface for the elderly, it is recommended to use 

simplified menus and home pages, and large fonts to promote ease-of-use (Gilbert et al., 

2015). The difficulties experienced among the elderly is possibly a result of their 

preferences often being neglected. If the application is carefully designed, it was proven to 

be used effectively by older people (Kalimullah and Sushmitha, 2017), and according to 

Mora, Gonzalez, Arnedo-Moreno and Álvarez (2016), touch-screen interfaces were 

preferred and relatively easy to use for older adults.  

According to previous research done by Baldwin et al. (2017), one of the factors affecting 

the navigation is the level of user friendliness of the user interface. The lack of a user-

friendly interface affected the navigation ability of patients that used the health application 

negatively and was also the most reported negative aspect affecting usability of the 

application (Baldwin et al., 2017).  

Easy navigation and clean design can be related to one of the 10 heuristics for usability, 

Recognition rather than recall. According to Nielsen (1995) instructions should be available 

whenever needed. By making objects, actions and options visible to the user, the user does not 

have to recall information from another part of the interface, which increases usability. The 

design should be minimalistic, according to the heuristic Aesthetic and minimalist design, 

which ensures that the most important information is presented to the user. If the information 

is irrelevant in the specific dialogue other information is less visible to the user, hence the 

usability decreases (Nielsen, 1995). 

 

3.5. Gamification and usability 
Gamification as a term was first used in 2008, where it was described as the practice of taking 

elements that exists in games and applying them to non-gaming devices and services to 

increase user engagement (Pereira et al. 2014). Gamification refers to the practice of applying 

concepts usually associated with games, such as leader boards, points, achievements and 

levels, to non-game applications. The purpose of the practice is often to increase user 

engagement and involvement with the application (Miller et al., 2016). Some of these 

concepts are the same as in most sports, as in the case of leader boards and points, but some 

concepts are exclusive to computer- and videogames, such as levels and achievements. Levels 

in this study refers to different stages that the user can reach, which rewards the user in some 

way for each successive stage. Achievements can be either a list of user specific high-scores, 

or sometimes certain goals that the user can work towards over time. 

It has been suggested that the definition of gamification should be limited to referencing 

design elements within an application and exclude gaming technology and practices 

(Deterding, Khaled and Nacke and Dixon 2011). It is therefore possible to relate certain 
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gamification features to the design of a user interface. One possible way for relating 

gamification with usability is by looking at one of Nielsen’s (1995) 10 heuristics for usability, 

namely Visibility of system status. Visibility of system status is important to the user, as a 

quick response on what is currently happening within the application or after the user has 

performed certain tasks, can influence the usability of the application (Nielsen, 1995). 

Gamification features such as points or badges can help achieve this by giving the users 

feedback on when a task has been successfully completed (Pereira et al., 2014). By receiving 

rewards for the tasks they complete, users get both feedback on what the application is doing, 

and how they themselves are progressing with set up tasks. 
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3.6. The relationship between gamification, social aspects and engagement 
According to Miller et al. (2016) one of the difficulties of gamification is keeping users 

continually entertained and engaged after achieving the goals set up by the mHealth 

application or the users themselves. There exists a risk of users becoming too focused on a 

single goal, like earning a specific badge, and losing interest in using the application after they 

have earned it. It is therefore important to find ways to re-incentivize users to use the 

application after they have reached a goal. It is proposed to use a so called social engagement 

loop to keep users engaged. The social engagement loop consists of 4 phases; motivating 

emotion, player re-engagement, social call to action and visible progress/reward. There should 

be a visualisation of progress and rewards to keep the users motivated and re-incentivize them 

to use the application to progress further and get more rewards. In a well-developed 

application, this loop will continue (Zichermann and Cunningham, 2011). In the context of a 

mobile health or wellness application used for dieting, the phases of this social engagement 

loop could be; Managing health and diet, receive encouraging feedback, record calorie intake 

and weight and showing weight loss over time. 

Badges are also a good way to visualize progress made, such as completed challenges and 

improvements by the application user, and it should therefore exist a collection page where 

the user can view their progress and incentivize them to continue using the application to 

collect the remaining badges. An important aspect when using badges to incentivize players is 

to make them feel well earned. There should be a challenge for the user to conquer, to make 

them feel a sense of pride and accomplishment when they receive the badge (Miller et al., 

2016). 

Socialization is an important part of gamification (Zichermann and Cunningham, 2011). 

According to Zichermann and Cunningham (2011), one of the main reasons why people play 

games is to socialize with others and therefore, many games incorporate functionality that 

allow players of games to interact with one another, for example via a chat system or by 

forming groups in which you can plan activities in. It is also suggested that offering 

socialization with other users can be a more effective way to engage them in an application 

compared to just having achievements and badges (Zichermann and Cunningham, 2011). 

Anderson et al. (2016) also touched on the concept of gamification and social participation 

while using the applications, such as connecting with your friends to perform weekly 

challenges. Results from their interviews showed that all but one interviewee perceived a 

higher sense of engagement if a health application incorporated social and competitive 

aspects. The level of engagement is suggested to be affected by the need to uphold an 

agreement with friends or group members to perform an activity together, rather than the need 

to complete the activity itself (Zichermann and Cunningham, 2011).  

It has been suggested that the incorporation gamification and social aspects in wellness apps 

should be interpersonal, with ability to set up goals and compete with others. In contrast, 

gamification in health applications for specific diseases should be intrapersonal, with user 

goals rewarded in the form of levels or badges (Anderson et al., 2016). It has also been shown 

that otherwise healthy users care more about the enjoyment factor of using health applications 

compared to unhealthy users and see them as a complement rather than a necessity (Lee, Lee 

and Lee, 2017). This suggests that gamification is a concept that can influence the 

engagement of the user and perception of usefulness on a greater scale in mHealth 

applications aimed at already healthy individuals, than mHealth apps aimed for use by 
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individuals with specific illnesses. It is also suggested by previous studies that gamification is 

not suited for all people or for every age. There is an issue with customization of game 

mechanics to fit the purpose of applications aimed at specific target users, especially the 

elderly (Sardi, Idri and Fernández-Alemán, 2017). 

It is important to note that the level of engagement and usefulness are both subjective 

(Anderson et al., 2016). What one user perceives as a useful function, might to another seem 

unnecessary for their needs and just clutter the applications interface. The usefulness of an 

mHealth application is also largely dependent on how well it is designed for a specific target 

group and their requirements. This is especially the case when considering rural areas in 

developing nations, where a large population of people have limited or no literacy skills or are 

inexperienced in using mobile technology (Belay and McCrickard, 2015). Culture is also 

shown to play a prominent role of incentivising the use of mHealth applications. Since many 

mHealth applications feature interfaces that try to persuade the user into changing their 

behaviour or lifestyle to become more healthy, cultural differences need to be considered. 

Users from western nations, such as North America or Europe, might have very different 

perceptions of what is considered healthy compared to Asian or Middle-Eastern nations. 

Persuading techniques that are shown to work in some cultures, like reminding the users to be 

more active via push notifications or in-app, might be ineffective in other cultures (Ghosh, 

2015). A study by Koivisto and Hamari (2014) examines the perceived differences between 

demographics who uses an mHealth application, specifically the Fitocracy application. The 

difference between genders that was observed was that women who completed the survey 

were more positive towards incorporating social aspects in a wellness application compared to 

men (Koivisto and Hamari, 2014).  

Gamifying an application that appeals to a wide range of individuals is a challenging task. 

Its purpose is to motivate the user to use the application but can also have the exact opposite 

effect if the usability decreases with the gamified interface. One of the major problems with 

gamification is that it can be overwhelming for older or less experienced users if the 

application is not designed properly (Mora et al., 2016).  

Having the ability to adapt and personalize the application for each user, where the user can 

customize the application to meet the individual user’s needs, can contribute to a more 

satisfying interface for the specific user and therefore a better user experience (Mora et al., 

2016). 
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4.0. Results and analysis 
In this section, results from the survey will be displayed in table format, with the questions 

asked within the survey in the left table columns, and the median scores to the right table 

columns. The colour displayed for each median score differ depending on their value, where 

the darkest colours scored the highest on the Likert-Scale regarding usefulness and 

importance. This is to create a structured and clean overview of the functions the participants 

perceived as most important/useful. An analysis section will accompany each table presented. 

4.1. Results of interview analysis 
In this section the results of the interviews will be presented, and the way these results was 

interpreted will be explained. 

The interview with Hugo Pettersson gave the perspective of someone who works in the 

private sector, and this gave a picture of the challenges that a development firm could face. 

Topics like how to handle the requirements and demands of the customer were discussed, and 

which parts of the designing process that mattered the most, in his experience, to the 

customers. The importance of intuitive interfaces and straightforwardness in the application 

were considered important by Hugo, and the addition of different sorts of gamification was 

mentioned as something positive, as it tends to increase interest and makes the user more 

likely to learn how to use the product. Demographical differences between older users and 

younger ones was mentioned, pointing towards the way that younger users tend to more easily 

understand digital solutions, since they have grown up with computers and games of different 

sorts, whereas older users prefer applications explained in a more straightforward way.  

When asked about the viability of making larger applications with many different functions 

and more customizability or smaller more specialized ones that has one or a few functions 

Hugo mentioned that professional users tend to want the more customizable variants, whereas 

the regular users prefer simplicity and reliability. Depending on the users’ previous 

experience with mobile applications, simplicity becomes an important factor. It can be 

overwhelming for an inexperienced user to navigate through an interface with many different 

functions, or confusing when there are many ways to perform the same action. On the other 

hand, if the user is experienced and uses the application professionally in their work, a more 

advanced application is often appreciated. An oversimplified application may seem 

unprofessional to an experienced user and it could be rather frustrating to have tutorials when 

the user already understands the functions. It is therefore better to have a choice whether the 

user wants a tutorial or not. On the subject about how user interface functions in mobile health 

applications will need to develop in the future, one example mentioned was the development 

of artificial intelligence for communication with users. Focus should lay on how to effectively 

make user-to-interface interactions for mobile health applications encouraging for people to 

use to change their lifestyle and stay healthy. There is a possibility that artificial intelligence 

could be used to help interfaces become more adapted to the users’ needs and increase 

usability. 

It was also mentioned that the difference between young people and elderly people might be 

exaggerated. 

“I think one often accentuate the difference between elderly and younger people 

more than necessary. What you need to think of is obviously eyesight. Even 
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though there exist younger people that have problems with eyesight, you can as 

a rule expect elderly to have problems with eyesight and hearing etc., and then 

you need to adapt the user interface, so it reacts to this. “ 

The interview with Jenny Lagsten was from a perspective of someone who has worked 

closely with the local public sector as well as doing research on their own. Usability as a 

concept was expressed by Jenny as “as simple as possible for as many as possible”. From 

seeing how local social services IT-systems worked in conjunction with its staff, Jenny was 

able to provide help for said staff to create methods to formulate requirements on 

improvements in their system, as well as other changes in general. She mentions;  

“As a regular user it can be difficult to specify what the problems are in a user 

interface and what prevents it from working in a good way. One experienced 

problem is for example that it requires too many clicks to do one thing. A 

patient’s visit could cost 25 clicks, and there are difficulties with too many steps 

that do not automatically connect, you instead need to stop and think.”   

When designing systems, it was advised to make the navigation of the system easy to keep 

track of and limit the number of steps required to reach the different parts of it and that it 

should simulate the actual work flow in real life, to keep it from being illogical to the users. 

Another important point that was made was how the difference between age groups was said 

to not be as significant as it used to be. Jenny stated that people that has been growing up with 

computers around them has had more time to get used to them, and that they in turn have an 

easier time using new technologies. Also stated, however, was that groups of older people at 

the same time have been familiarising themselves with computers as well, and that younger 

people are not the only ones with knowledge about computers. This leads to the conclusion by 

Jenny that older people cannot be viewed as a uniform group, and that the distinction should 

be made with level of computer experience in mind rather than age.  

The two interviews conducted yielded differing results, but a few shared themes could be seen 

after analysing them. Both interviews talk about usability and how it is to be interpreted, 

something which they somewhat agree is mostly determined by who is the intended user. 

How to handle requirements on applications was another recurring theme coming from the 

different sectors, the private and the public, the opinions varied between interviews on what is 

important when interpreting them. Regarding the design of applications both interviewees 

stated that ease of use is integral but depending on the purpose of the application there was 

differences in opinion regarding the use of gamification, with private applications viewing it 

as something positive while the difficulty of implementing such measures in a medical 

application within the public sector lowers the interest there. Both interviews consider the 

difference between demographics in the use of applications to at least be somewhat related to 

the age of the user, but more importantly the reason for this difference is stated to depend on 

the level of computer experience that the user possesses. For users that grew up with 

computers around them it comes naturally to be more comfortable with its use, and that 

younger people fit into that category makes it far more likely to find more people comfortable 

with computers in that demographic. The users’ level of interest also plays a major part in 

how likely the user is to learn to use these applications, regardless of age. 
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4.2. Survey sample size and demographics 
The table below show the results of the survey regarding differences between how different 

genders perceived importance and usefulness for all user interface characteristics that were 

asked about in the survey Table 6 is sorted by the highest results from the female participants. 

Table 6: Difference in perceived importance and usefulness between genders. 

Feature/element Male Female 

Having all related functionality on the same 
page  3 4 

Graphs showing your activity trends 3 4 

Showing how much progress you've made 
towards an activity goal (such as a progress 
bar) 4 4 

The ability to remove features you don't use 
from the user interface 3 4 

Manual data registration about your health 
(weight, height, dietary information, blood 
glucose etc.) 3 4 

The ability to read tutorials AFTER the initial 
start-up or first-time use of features or 
specific functions 3 3 

The availability of a dedicated page where 
all tutorials on how to use the app's features 
and functions are available 3 3 

The inclusion of pictures showing how to use 
a feature or function 3 3 

The inclusion of an interactive tutorial, where 
you mimic the instructions displayed on the 
screen to learn how to use the app's 
features 2 3 

Navigation to specific functions in one click 3 3 

Descriptive buttons (With text) 3 3 

Notifications reminding you to perform 
certain tasks (Be more active, take your 
medications etc.) 3 3 

The ability to change what functionality 
should be available from the start page 3 3 

Warning you about changes to data before 
changing page (prevent accidental loss of 
input data) 3 3 

That there is enough spacing between 
navigation buttons 2 3 

Receiving in-app rewards for completed 
activity goals, such as badges or trophies 2 3 

The inclusion of a ranking/leveling system, 
that increases your rank when you achieve 
goals 3 3 

The ability to select a specific badge or other 
in-app reward to work towards and track 
progress 3 3 

Participate in global goals to receive in-app 
rewards 3 3 

Tutorials explaining the basic features 
 and functionality on first start-up 2 2 
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Tutorials explaining how to use specific 
features  
or functions the first time you use them 2 2 

Colourful buttons and icons 2 2 

Stylized buttons (No text) 2 2 

Showing encouraging messages while using 
the app 3 2 

The ability to change the size of buttons and 
icons 2 2 

The ability to customize the appearance of 
buttons and icons (change symbols, text and 
colour) 2 2 

The ability to change the over-all colours or 
theme of the user interface 2 2 

The ability to re-arrange buttons and icons 2 2 

Having a collection of earned badges or 
trophies that other app users can view 2 2 

Set up competitions between friends to 
reach an activity goal 2 2 

Being able to look at other people’s profiles 2 1 

Compare activity statistics with other 
people's statistics 3 1 

Being able to chat with other people 2 1 

Being able to send and receive friend 
requests 2 1 

The ability to share your earned rewards 
 (Like milestones or trophies) to social media 1 1 

 

Generally, the results from the survey showed similar opinions between males and females, 

with a standard divergence of 1 on the Likert-scale. There was however a noticeable 

difference in the opinion of features incorporating social aspects, between the female 

participants and the male participants, regarding the ability to set up competitions between 

friends, where there was no diverge in opinion. Being able to compare activity statistics 

showed the most difference in opinion, with male participants generally perceiving this 

feature as more useful, compared to the females who did not perceive the feature as useful. 

Other features such as chatting with other people, looking at other people’s profiles as well as 

sending and receiving friend requests, were considered more useful by male participants than 

females. There was a lack of answers from participants with the gender “other” selected, 

which is why it is not represented in the results. 

A difference in perceived importance and usefulness between the age-groups of the 

participants in the survey was noted. Table 7 shows the difference in median score between 

age groups. 

Table 7: Difference in perceived importance and usefulness between age-groups. 

Feature/element 
Median (Age 
group <35) 

Median (Age 
group 35-65+) 

Having all related functionality on the same page  4 3 

Showing how much progress you've made towards an  
activity goal (such as a progress bar) 4 4 

Navigation to specific functions in one click 3 3 

Descriptive buttons (With text) 3 3 
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Graphs showing your activity trends 3 4 

Notifications reminding you to perform certain tasks 
(Be more active, take your medications etc.) 3 3 

The ability to change what functionality should be available 
from the start page 3 3 

The ability to remove features you don't use from the user 
interface 3 4 

Manual data registration about your health  
(weight, height, dietary information, blood glucose etc.) 3 3 

Warning you about changes to data before changing page  
(prevent accidental loss of input data) 3 3 

That there is enough spacing between navigation buttons 3 3 

The ability to read tutorials AFTER the initial start-up or first-
time use of features or specific functions 3 3 

The availability of a dedicated page where all tutorials on how 
to use the app's 
 features and functions are available 3 4 

The inclusion of pictures showing how to use a feature or 
function 3 4 

Receiving in-app rewards for completed activity goals, such 
as badges or trophies 3 2 

The inclusion of a ranking/leveling system, that increases 
your rank when you achieve goals 3 2 

The ability to select a specific badge or other in-app reward 
to work towards and track progress 3 2 

Participate in global goals to receive in-app rewards 3 2 

Colourful buttons and icons 2 1 

Stylized buttons (No text) 2 2 

Showing encouraging messages while using the app 2 3 

The ability to change the size of buttons and icons 2 2 

The ability to customize the appearance of buttons and icons 
(change symbols, text and colour) 2 1 

The ability to change the over-all colours or theme of the user 
interface 2 1 

The ability to re-arrange buttons and icons 2 1 

Tutorials explaining the basic features and functionality on 
first start-up 2 2 

Tutorials explaining how to use specific features or functions 
the first time you use them 2 2 

The inclusion of an interactive tutorial, where you mimic the 
instructions 
displayed on the screen to learn how to use the app's 
features 2 2 

Having a collection of earned badges or trophies that other 
app users can view 2 3 

Set up competitions between friends to reach an activity goal 2 1 

Being able to look at other people’s profiles 1 1 

Compare activity statistics with other people's statistics 1 2 

Being able to chat with other people 1 1 

Being able to send and receive friend requests 1 2 

 

Between age groups, the group over the age of 35 perceived some characteristics as more or 

less important/useful compared to the group under the age of 35. The inclusion of pictures in 

tutorials, graphs showing activity trends, showing encouraging messages and compare their 

statistics with other people, was more important to the age group over 35 compared to the 
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other group, to name a few. The same group had a lower perception of importance and 

usefulness for some customization features compared to the other age group but found the 

ability to remove unused features more important.  

There is a difference shown in perceived usefulness of gamification and social aspects 

between age groups. Social aspects such as being able to look at other peoples’ profiles and 

chatting with other people were equally not useful to both groups. However, receiving in-app 

rewards and participating in global goals were considered more useful to the age group under 

35, while having a collection of earned rewards such as badges, being able to look at other 

peoples’ statistics and add friends were more important to the age group over 35.  

Difference between perceived importance and usefulness was noted between regions. Survey 

participants from North America thought tutorials at start-up of mobile health applications 

were not useful, compared to the regions of Europe, Asia and Africa where it was considered 

more useful. Table 8 shows the differences observed between world regions represented in the 

survey. 

Table 8 Difference in perceived importance and usefulness between world regions 

Feature/element 
North 
America Europe Asia Africa 

Tutorials explaining the basic features 
 and functionality on first start-up 1 3 2,5 2 

Tutorials explaining how to use specific features  
or functions the first time you use them 2 2 2 3 

The ability to read tutorials AFTER the initial start-up or 
first-time use of features or specific functions 4 3 3,5 2 

The availability of a dedicated page where all tutorials on 
how to use the app's features and functions are available 3 3 3 3 

The inclusion of pictures showing how to use a feature or 
function 2 3 3 3 

The inclusion of an interactive tutorial, where you mimic 
the instructions displayed on the screen to learn how to 
use the app's features 2,5 2 3,5 3 

Navigation to specific functions in one click 3 3 2,5 3 

Having all related functionality on the same page  4 3 2,5 1 

Colourful buttons and icons 1,5 2 1,5 2 

Descriptive buttons (With text) 3 3 2,5 3 

Stylized buttons (No text) 2 2 2 1 

Graphs showing your activity trends 4 3 3,5 2 

Showing encouraging messages while using the app 2,5 3 1,5 2 

Notifications reminding you to perform certain tasks (Be 
more active, take your medications etc.) 3 3 3 3 

Showing how much progress you've made towards an 
activity goal (such as a progress bar) 4 4 4 4 

The ability to change the size of buttons and icons 2 2 3 3 

The ability to customize the appearance of buttons and 
icons (change symbols, text and colour) 1 2 2,5 3 

The ability to change the over-all colours or theme of the 
user interface 2 2 2,5 3 

The ability to re-arrange buttons and icons 2 2 2,5 2 

The ability to change what functionality should be 
available from the start page 3,5 3 3,5 4 

The ability to remove features you don't use from the 
user interface 3,5 4 3,5 2 
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Manual data registration about your health (weight, 
height, dietary information, blood glucose etc.) 3,5 3 3 4 

Warning you about changes to data before changing 
page (prevent accidental loss of input data) 3,5 3 3 3 

That there is enough spacing between navigation buttons 2,5 3 3 3 

Receiving in-app rewards for completed activity goals, 
such as badges or trophies 2 3 2 3 

The inclusion of a ranking/leveling system, that increases 
your rank when you achieve goals 2 3 2,5 2 

Having a collection of earned badges or trophies that 
other app users can view 1,5 2 2 4 

The ability to select a specific badge or other in-app 
reward to work towards and track progress 2 3 2,5 1 

Being able to look at other people’s profiles 1 1 1,5 2 

Compare activity statistics with other people's statistics 1 2 2,5 3 

Being able to chat with other people 1 1 3 2 

Being able to send and receive friend requests 1 1 2,5 4 

Set up competitions between friends to reach an activity 
goal 1 2 3 3 

Participate in global goals to receive in-app rewards 2 3 2,5 1 

The ability to share your earned rewards 
 (Like milestones or trophies) to social media 1 1 1,5 4 

 

4.3. Perceived importance of interface design and customization 
To better understand the importance that the users’ place in different elements in the user 

interface of application they use we included questions in the survey that participants could 

use to detail their preferences. Table 9 shows the results of this part of the survey. Distribution 

of participants answers for Table 9 can be viewed in Annex 8.3. 

Table 9. Perceived importance of user interface design and customization. 

Feature 
Median of perceived 
importance  

Showing how much progress you've made towards an  
activity goal (such as a progress bar) 4 

Graphs showing your activity trends 3,5 

The ability to remove features you don't use from the user interface 3,5 

Navigation to specific functions in one click 3 

Having all related functionality on the same page  3 

Descriptive buttons (With text) 3 

Notifications reminding you to perform certain tasks 
(Be more active, take your medications etc.) 3 

The ability to change what functionality should be available from the start 
page 3 

Manual data registration about your health  
(weight, height, dietary information, blood glucose etc.) 3 

Warning you about changes to data before changing page  
(prevent accidental loss of input data) 3 

That there is enough spacing between navigation buttons 3 

Showing encouraging messages while using the app 2,5 

Colourful buttons and icons 2 

Stylized buttons (No text) 2 

The ability to change the size of buttons and icons 2 
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The ability to customize the appearance of buttons and icons 
(change symbols, text and colour) 2 

The ability to change the over-all colours or theme of the user interface 2 

The ability to re-arrange buttons and icons 2 

 

Results from the survey show that out of the listed features, the highest perceived importance 

in a user interface is visually showing how much progress a user has made towards an activity 

goal. With 42 participants perceiving the feature as somewhat important or important to them 

(See Annex 8.3.9).  Participants also found being able to view graphs of their activity trends 

and having the ability to remove functionality that they might find uninteresting in their 

usage. It was also considered important to most participants to have all related functionality 

on one page. Descriptive buttons with text describing what they do, were considered more 

important to the participants compared to stylized buttons that focused more on aesthetics. 

The ability to select what functionality should be available on the start page of the mobile 

health applications and the possibility of one-click navigation was perceived as important. 

Functionality that enables users to customize the look and theme of different elements in the 

interface, such as the ability to change colours, size, themes and text on buttons and icons, 

were not considered very important to users when using mobile health applications. 

Participants generally perceived notifications about tasks to be important to them, but having 

the application give you encouraging messages was perceived as somewhat less important. 

 

4.4. Tutorial features 
When asked about the importance of tutorials within mobile health applications, survey 

participants found the ability to read tutorials after initial start-up and the existence of a 

dedicated page with all tutorials gathered in one place to be more important than having 

tutorials that are initialized upon start-up or the use of a function for the first time. Participants 

also thought the inclusion of pictures was more important to have in tutorials than an 

interactive tutorial. See Table 10 for a summary of median scores for each feature. 

Distribution of participants answers for Table 10 can be seen in Annex 8.2. 

Table 10. Importance of tutorial features 

Feature 
Median of perceived 
importance 

The ability to read tutorials AFTER the initial start-up or first-time 
use of features or specific functions 3 

The availability of a dedicated page where all tutorials on how to 
use the app's features and functions are available 3 

The inclusion of pictures showing how to use a feature or function 3 

Tutorials explaining the basic features and functionality on first start-
up 2 

Tutorials explaining how to use specific features or functions the 
first time you use them 2 

The inclusion of an interactive tutorial, where you mimic the 
instructions displayed on the screen to learn how to use the app's 
features 2 
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4.5. Perceived usefulness of gamification and social aspects 
The participants of the survey were asked to detail how useful they find gamification features 

and social aspects, such as receiving rewards for the actions in the application or to compare 

statistics. Table 11 shows how these features were viewed by the participants. Distribution of 

participants answers for Table 11 can be found in Annex 8.5. 

Table 11. Perceived usefulness of gamification features and social aspects in mobile health 

applications 

Features 
Median of perceived 
usefulness 

Receiving in-app rewards for completed activity goals, such as 
badges or trophies 3 

The inclusion of a ranking/leveling system, that increases your rank 
when you achieve goals 3 

The ability to select a specific badge or other in-app reward to work 
towards and track progress 3 

Participate in global goals to receive in-app rewards 3 

Having a collection of earned badges or trophies that other app users 
can view 2 

Compare activity statistics with other people's statistics 2 

Set up competitions between friends to reach an activity goal 2 

Being able to send and receive friend requests 1,5 

Being able to look at other people’s profiles 1 

Being able to chat with other people 1 

The ability to share your earned rewards (Like milestones or trophies) 
to social media 1 

 

Results from the survey show a higher perceived usability for features that benefit the user 

themselves within the application, such as receiving rewards or increasing in rank when they 

complete activity tasks, compared to social gamification features. Features that give visual 

cues for how the users are progressing with their goals, such as progress towards badges or a 

list of already earned badges were perceived as more useful. 

There is a higher perceived usefulness of features that allows users to visually compare their 

own statistics with other people. Social aspects that incorporates graphs and statistics were 

shown to be more useful to the user than social aspects that lack them. Social engagement 

features alone, such as being able to connect with other people, make friends and chat with 

one another, were perceived as less useful features to have in mobile health applications. 

According to the interviewee Hugo Pettersson the generation of younger people is often more 

susceptible and open to the incorporation of gaming mechanics in mobile health applications 

than older adults. This could be partly due to the introduction of mobile devices at a much 

earlier age than of the previous generation. There also seems to be a correlation between the 

acceptance of gamification in mobile health apps and learning techniques younger people are 

more used to. Play-learning is a concept young people are more familiar with when it comes 

to mobile devices than older adults are. Younger people are more used to pick up new 

technology and play around with it until they figure out how to properly use different features, 

without being anxious or worrying about doing something wrong. Gaming mechanics can be 

a familiar concept from other non-health mobile applications that makes it easier to 

understand what they are used for. An interface is supposed to be intuitive, it should be 
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obvious for the user what actions to perform for a specific task. As an example, computer 

game interfaces are usually relatively complex at first sight, yet most children have the ability 

to understand the functionality in them without instructions. The more a group of users is 

willing to learn by playing, the more advanced interfaces are possible to build for them. It is 

also mentioned that technological advances may also play a role in this since younger people 

are generally more trusting that technological products will not break when they try to use it. 

Younger people usually have more experience with the technology since computers and other 

technological devices have been present since their childhood. When asked about how the 

younger generations learning speed is affected by the early experience of games compared to 

the older generation it was mentioned that it does affect learning speed the interviewee stated; 

” Yes, I believe that is the case. Younger people are more used to play with things and 

not afraid of them breaking. I think it’s a bit of a societal trend, that younger people 

are keener on trying things out.” 

 

4.6. Frequently reported problems by users of mobile health applications 
This section details how participants have experienced specific problems or annoyances 

with using mobile health applications. Table 12 shows the count for most frequently 

occurring problems and annoyances experienced by the users while using mobile health 

applications. 

Table 12. Experienced problems and annoyances when using mobile health applications  

Problem/Annoyance Count 

Understanding graphs and statistics 14 

Problems manually registering data about your health  
(weight, height, hours slept, food intake etc.) 14 

Problems finding a specific feature 14 

Ugly or unappealing design 13 

Cluttered pages 13 

Problems customizing the app (visually) 12 

Understanding what icons and buttons stand for 10 

Updating personal information 10 

Navigation difficulties 8 

Problems reading text on the screen 4 

Difficulty differentiating between different pages 4 

Difficulty seeing where a section on the page ends 
and where another begins (lack of borders etc.) 2 

Other (Don't like push notifications) 2 

Other (Time of tests, especially multiple at once) 1 

Other (Pressure to use social functions that I'm not interested in.) 1 

Other (ads right next to buttons so you accidentally click on the ads 
needs internet to add things (e.g. calorie tracker requiring internet 
to add entries because it doesn’t have any data in the actual app)) 1 

 

When asked about the problems or annoyances experienced when using a mobile health 

application, participants stated that understanding graphs and statistics shown in the 

applications, manual registering of health-related data and problems finding a specific 
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feature was the most frequent problems. Cluttered pages, problems customizing the 

application visually and the inability to understand what different buttons and icons stand 

for was also frequently stated as experienced problems. Other problems and annoyances 

stated by participants in the free text sections of the survey was concerning how the app 

pressures users to use functionalities they do not want to use or the annoyance of a constant 

reminder to perform activities via push notifications.  

One participant stated that; 

“There are a lot of features I don't care about. I just want to see the number of 

steps I've taken. I don't need the app to be cluttered with all kinds of different 

features. I feel like with Apple Health, they are trying to get me to enter lots of 

my personal data that I don't want to share, like height, weight, etc. They're also 

trying to get me to link to other apps, which I don't care about. “ 
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5.0. Discussion 

5.1. Interface design and customizability 
It has been suggested by previous studies that customization in mobile health app can improve 

the user interface and user experience (Mora et al., 2016). The results of our study show that 

customizability of the user interface, such as being able to change colour, size and text of 

elements, are not considered to be important features to the average user. However, our 

study also showed that users found the ability to be able to select what functionality should 

be available on the start page of the application, and the ability to remove unused features 

from the user interface as important to them. 

As stated by our interviewee Hugo Pettersson, most customers’ requirements of the user 

interface are intuitiveness and straightforwardness, and survey participants also reported the 

customizability as a frequent problem and that there were problems finding specific features 

they wanted to use. This suggests that customizability is indeed an important feature of user 

interfaces for mobile health applications, however users prefer to be able to customize the 

basics, such as addition and removal of features from the start page for easy access and 

minimal navigation requirements. As both of our interviewees stated, navigation within an 

interface is often riddled with problems and reported as difficult to use, and the results from 

our survey also points at this being a frequent problem. A feature that allows addition and 

removal of functionality could decrease clutter and increase the speed and ease of 

navigation in many mobile health applications, and as a result, increase usability.  

It is also important for users that related functionality is available on the same page, as it 

can make navigating to wanted features easier and quicker. As many users report that 

finding specific features is a reoccurring problem, it seems to suggest that there is a lack of 

feature placement consistency within many mobile health applications on the market today. 

It is important that there is logic behind placement of features on an interface, since users 

should not have to go back and forth between different pages if they frequently need to use 

related features, as this is counterintuitive to both navigation and usability which in turn can 

affect the perceived usefulness of the feature.  

Another stated problem with mobile health apps by the survey participants was the 

unappealing look and cluttered interface of the application they used. This suggests that 

aesthetics is an important aspect but should not have to be customized by the users 

themselves. Functionality that, while in concept might be useful to include in a mobile 

health application, could in practice have a risk of cluttering pages and being more 

detrimental to the usefulness of an application than favourable. As Nielsen (1995) mentions, 

utility plays a big part together with usability on how useful a function is and if the user 

does not need the function, its usability does not matter. Unwanted features that are 

displayed on the user interface also have a risk of pressuring users to use them, which could 

have the effect of discouraging further use of the application. It is therefore suggested that 

the focus of customization should be to make already visually appealing and clean interface 

characteristics that are easy to add, replace or remove from the user interface, instead of 

focusing on the users’ abilities to make extensive aesthetic customizations. Features visible 

on the user interface should be tailored to the intended use of the application and not include 

functionality that diverges from this intended use. Considerations should also be made 

towards the subjectivity of what is usable by the actual user. Functionality that could be 
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considered tied to the intended use of the application could be unwanted by the end user and 

therefore, there should be options available to hide them from the user interface.  

Clean and easy-to-use interfaces have also been shown promote better usability of mobile 

health applications for elderly people, with descriptive and simplified navigation being 

considered most important for the perceived user friendliness of the applications. As 

mentioned in the frame of reference, it is important to provide an interface with generous 

spacing between different elements, such as buttons, to prevent pressing the element next to it. 

Larger fonts, simplified menus and homepages facilitates the usage of the interface for the 

elderly (Correia de Barros et al., 2014). Decreased eyesight is the most common problem 

seen in navigating interfaces in the elderly, and as such, a cluttered interface with small 

icons and buttons closely placed together could decrease usability and consequently the 

usefulness of functions available within the application. In conclusion, customization 

options that are considered most important to users seem to be tied to their effectiveness of 

shortening navigation requirements within the app and minimizing the risk of navigating to 

unwanted features. Interface characteristics should focus on making navigation as easy as 

possible while keeping aesthetic aspects a secondary focus. It is important to keep the 

interface appealing to the user and as such, the design of buttons and colour schemes are 

important, but should not take priority over the ease of navigating the interface. For more 

advanced users however, it has been shown that more extensive customization abilities are 

something they find useful to have in user interfaces. The knowledge of what the intended 

user base is, is therefore important in deciding what level of customizability should be 

available within applications. 

 

5.2. Tutorials 
The general functionality in the interface should be intuitive for the user, without any initial 

guidance from a tutorial. However, tutorials could be used for extra guidance in the more 

advanced functions, or for less experienced users. Our study shows that tutorials are most 

appreciated by the users when they are available after the initial start-up, and the user can 

choose whether they want it or not. It is also preferred having a dedicated page for all the 

tutorials used in the application collected at the same place. This result can be compared to 

Inostroza et al.’s (2012) suggestion that users expect there to exist in-application help, but not 

having it being a separate task that the user needs to complete first. It is possible that the 

lower perceived importance of tutorials at first start-up and use are tied to how quickly users 

want to access the applications features or how many buttons clicks it takes to get through 

them. As seen with the importance of quick and easy navigation, a tutorial at start-up might be 

perceived as invasive and taking too long to complete, which can be perceived as annoying to 

the users. Tutorials at start-up is a useful feature to have available, however it should not trap 

users and force them to complete it, but rather ask beforehand if they want a tutorial before 

they start using the application. The option to start a tutorial later should also be available in 

case users need it.  

The introduction of technology at a younger age also affect perceived importance and need of 

tutorials within mobile health applications. Learning how to use something new by trial and 

error is much easier for the younger generation than for the older generation, as they have 

been brought up alongside reliable technology that they trust will not make irreversible errors 
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or break. The older generation of people do not have the same trust that their actions will not 

cause something negative. Therefore, tutorials are more important to the ageing population 

than they are to younger people. It is speculated that this will change during the course of the 

next generations, as the ageing population will have more experience with using technological 

solutions than today.  

Correia de Barros et al. (2014) concluded that users usually preferred stylized icons and 

buttons over text-buttons. The results from our survey diverge from their study. The results in 

the survey show that buttons and icons displaying text were more preferred than stylized 

buttons and icons. Tying in to the importance of easy navigation and not having to consult 

tutorials to be able to navigate through the interface, text-based buttons and icons can 

facilitate clarity and quick navigation on first use, which could affect the opinion of usability 

of the application in a positive way and minimize the requirement of using tutorials. 

 

5.3. Gamification features 
Some gamification features in mobile health applications are perceived as useful, as shown by 

the result from our survey. The ability to select a specific badge to work towards was one of 

the features found most useful by our participants. This feature is closely connected to another 

characteristic of the user interface that was considered important to the user, namely the 

ability to track progress towards an activity goal. The positive attitude towards the ability to 

set a goal to work towards and be rewarded for it visually, is comparable to the social 

engagement loop mentioned in Zichermann and Cunningham (2011). Having visual progress 

and rewards to remind users of tasks, can motivate users in coming back to the application in 

order to progress and complete their task. When users get a sense of how much progress is 

left, there is a greater incentive to finish the task, than it would be without such a feature. 

There are challenges in finding ways to remind and encourage users to continue using mobile 

health applications in an effective an unobtrusive way. As our survey results found, 

notifications were generally considered as important, but it was not important for them to be 

encouraging in nature. Finding a way to encourage people via notifications or rewards, 

without the application coming off as patronizing could therefore be difficult. Based on our 

frame of reference and the results from our survey, it is suggested that appraisal after 

completed tasks as a reward to keep users engaged should not be overdone. Challenging the 

user with interesting tasks could be a better alternative to get them to continue using the 

application, as it gives them something to strive for, without the notifications being overly 

encouraging. It has been shown in previous studies that competitive aspects increase 

engagement in users of mobile health applications (Anderson et al., 2016). The results from 

our survey show a trend of the perceived usefulness of competitive features being tied to how 

it can benefit the users themselves.  

5.4. Social aspects 
When looking at the social aspects of gamification features, having a visualization of how 

other users are performing compared to the individual user might have a motivating effect on 

users and thus perceived as more useful to them. There is a noticeable difference between the 

opinions of males compared to females when it come to the usefulness of comparing statistics 

with other users. Male participants of our survey had a higher perceived usefulness opinion 

for the availability of such a feature compared to the female participants. Our study also 
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shows that females found other social aspects less useful than males, which differs from the 

results shown by Koivisto and Hamari (2014) social aspects were shown to be more important 

to females.  

Shown results could be because of the generalisation that males are often more competitive 

than females, and the competition could be a more motivating factor in their use of the 

applications and that the in-app social functionality is perceived as more useful because of it. 

Females might find less usability in comparing statistics within the application and instead 

rely on social factors outside of the application, such as physical meeting with their friends or 

colleagues to discuss their health and activities. However, this is a generalisation of female 

and male social behaviour which is not in the scope of this study. Koivisto and Hamari (2014) 

does not disclose if the higher appreciation for social aspects seen in female users of mobile 

health apps were due to features within the applications or aspects outside of the applications. 

As our study focuses on interface characteristics, differences between our studies could be 

due to the difference in focus, as Koivisto and Hamari (2014) focus more on the motivating 

factor of social aspects. What can be concluded from the results, is that social aspects of 

gamification within mobile health applications are generally not considered important for 

usability. 

 

5.5. Limitations  
Due to the method used for publishing the survey and by using convenience, those who 

partook in the survey can be presumed to already have a decent or good amount of experience 

using devices for accessing the internet. This is reflected by the high ratio of younger 

participants for the survey. A result of the skewed age distribution from the results of the 

survey, with 43 participants being between the age of 0 – 34 and only 5 participants over the 

age of 35, is that there is a risk of a biased result. There are too few results gathered from 

people of the age group over 35, and as such, it is not possible to conclude that the results 

from the survey is reflected on the general population of that age group especially when 

considering the aforementioned factor of participants already being somewhat or wholly 

familiar with technology to have taken the survey. We found the results gathered to compare 

regional differences between continents to be unrepresentative as only 4 of our survey 

participants were residing outside of North America and Europe. Thus, we found ourselves 

unable to make accurate comparisons between these regions and the Asian and African 

regions and come to any conclusion on if there are any generalisable differences between 

them. 

When using a Likert-scale it is also important to consider the weakness of not having a 

definite value difference between scale values. Since the purpose of using a Likert-scale in 

this study was to measure perceived usefulness and importance of interface characteristics, the 

results are highly based on the survey participants perception of how much more or how much 

less one value is compared to another, which is subjective. Without the complement of 

interviews or questions about participants thought process, it is difficult to assess the actual 

perceived usefulness of a user interface characteristic and why they might find it useful.  

It is important to note that our findings and speculations that social aspects that includes a 

visual representation of statistics are considered more useful to users because of the benefit to 

the user of comparing their statistics with others, and that difference in median results shown 
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between males and females regarding the usefulness of comparing statistics with other users 

could be due to the competitive nature of males compared to females, is highly subjective. We 

cannot generalize the result over a larger population nor say that competitive users will find 

visual representation of other user’s statistics useful nor that females are less competitive than 

males since the survey lacked any questions about background information such as the 

participants personality traits. Out of our 48 survey participants, no one who completed the 

survey answered that they use or has previously used any mobile health applications 

specifically for chronic illnesses or other medical needs, i.e. keeping track of medicine intake 

or diabetes monitoring to name a few. Therefore, we cannot conclude that these results are 

also relevant for the usability of such mobile health applications. It is also important to 

consider that the results we received from the survey only considers the opinions of people 

who have used fitness applications or not used any mobile application for any of the purposes 

mentioned above.  
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6.0. Conclusion 
By analysing the results gathered from the survey and interviews and comparing them to 

previous studies, we have in this study shown that the main characteristics that should be 

considered included for maintaining high usability and good user interfaces are; ease of use, 

intuitive navigation, optional tutorials, visual representation of progress and simplicity of 

customization.  

Interface design and customization features should allow the addition and removal of 

frequently used features to ensure as little navigation requirement as possible for the user. 

Aesthetic customization options should be kept simple and premade, as detailed changes to 

colour, text and layout of elements within the applications are not seen as useful. 

Tutorials is something that most users agree should be available in applications to explain 

functionality, but most also find that they should not be obtrusive and only appear when 

requested.  

Regarding the use of gamification, this study can conclude that depending on the sort of 

gamification involved, it can be an effective way to increase user engagement. The biggest 

contributing factor would be the possibility to track user progress and receiving feedback or 

rewards from completing goals. The social aspects of gamification related to social media and 

with sharing your results are prioritized differently than with users of non-health applications, 

with fewer users of health apps being inclined to share their progress on social media 

platforms.  

6.1. Contributions and future research suggestions 
In this study it has been shown that there are differences between genders when it comes to 

perceived usefulness of social aspects in mobile health applications compared to the result 

found by Koivisto and Hamari (2014). There is a lack of studies concerning the differences 

between male and female users of mobile health application and what are considered useful 

features of the interface. Since there is an observed difference between genders, more studies 

addressing these differences are encouraged to assure high perceived usability of mobile 

health application interfaces for both male and females. Future research in the subject of 

usability could also take the direction of considering demographic differences between age 

groups and nationality, in order to better determine how to tailor applications for different 

users worldwide. It is suggested that there will be a minimizing of the gap in experience with 

mobile devices between young people and elderly and that the user interfaces will have to 

adapt because of this. Problems experienced by todays elderly is expected to change as the 

generations adapt more to technological solutions.  

In this study it has also been shown that users of mobile health applications prefer text-based 

buttons over stylized buttons, which was previously suggested by Correia de Barros et al. 

(2014). Future research could be made concerning users’ preference of button designs and for 

what reason and in what context they prefer these types of button designs. 

As noted in the frame of reference, there is also a lack of research done comparing different 

tutorial types to one another and how successful they are (Joyce et al., 2016). This was also 

noted during the literature search for this study, where there was a noticeable lack of scientific 

articles about how tutorials affect usability and usefulness in mobile health applications. To 
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fully understand the usefulness of different tutorials and how end users perceive them, there is 

a need to conduct more studies on tutorials related to usability. 

Another area in which the ability tailor applications for the users’ needs could be in the field 

of artificial intelligence. From interviewees we learned that research is already being done in 

the area, and that it could improve the possibilities of automating functions in applications 

that has so far been relegated to human personnel. We suggest new research should be made 

in the future to include newer interface characteristics available and how they will affect the 

usability and usefulness of user interfaces for mobile health applications. 

  



37 
 

7.0. References and literature 
 

Ali, E. E., Chew, L., & Yap, K. Y.-L. (2016). Evolution and current status of mhealth 

research: a systematic review. BMJ Innovations, 2(1), 33. DOI: 

https://doi.org/10.1136/bmjinnov-2015-000096 

Anderson, K., Burford, O., & Emmerton, L. (2016). Mobile Health Apps to Facilitate Self-

Care: A Qualitative Study of User Experiences. PLOS ONE. DOI: 

https://doi.org/10.1371/journal.pone.0156164  

Baldwin, J. L., Singh, H., Sittig, D. F., & Davis Giardina, T. (2017). Patient portals and health 

apps: Pitfalls, promises, and what one might learn from the other symptoms. Healthcare, 5(3), 

81–85. DOI: https://doi.org/10.1016/j.hjdsi.2016.08.004 

Belay, E. G., & McCrickard, D. S. (2015). Comparing literature claims and user claims for 

mobile user interface design: A case study considering m-health application. Presented at the 

2015 International Conference on Collaboration Technologies and Systems (CTS), Atlanta, 

GA, USA: IEEE. DOI: https://doi.org/10.1109/CTS.2015.7210460 

Bertini, E., Gabrielli, S., Kimani, S. (2006). Appropriating and assessing heuristics for mobile 

computing. AVI 2006, Proceedings of the Working Conference on Advanced Visual 

Interfaces, pp. 119–126. DOI: 10.1145/1133265.1133291 

Burmaoglu, S., Saritas O., Kıdak, L. B., and Berber, I. C. (2017) Evolution of Connected 

Health: A Network Perspective. Scientometrics 112(3): 1419–1438. DOI: 

https://doi.org/10.1007/s11192-017-2431-x 

Correia de Barros, A., Leitão, R., & Ribeiro, J. (2014). Design and Evaluation of a Mobile 

User Interface for Older Adults: Navigation, Interaction and Visual Design 

Recommendations. Procedia Computer Science, 27, 369–378. DOI: 

https://doi.org/10.1016/j.procs.2014.02.041 

Deterding, S., Khaled, R., & Nacke. L. E., & Dixon, D. (2011). Gamification: Toward a 

Definition. CHI 2011 Gamification Workshop Proceedings, Vancouver, BC, Canada 

Echessa, J. (2014). Improving Your App’s Onboarding UX. Retrieved February 1, 2018, from 

Sitepoint, http://www.sitepoint.com/improving-appsonboarding-ux/ 

Ghosh, K. (2015). Formal analysis of persuasive mHealth apps. Presented at the 2015 17th 

International Conference on E-health Networking, Application & Services (HealthCom), 

Boston, MA, USA: IEEE. DOI: https://doi.org/10.1109/HealthCom.2015.7454542  

Gilbert, B. J., Goodman, E., Chadda, A., Hatfield, D., Forman, D. E., & Panch, T. (2015). The 

Role of Mobile Health in Elderly Populations. Current Geriatrics Reports, 4(4), 347–352. 

DOI: https://doi.org/10.1007/s13670-015-0145-6 

Inostroza, R., Rusu, C., Roncagliolo, S., Jiménez, C., & Rusu, V. (2012). Usability Heuristics 

for Touchscreen-based Mobile Devices. Information Technology: New Generations (ITNG), 

2012 Ninth International Conference. DOI: 10.1109/ITNG.2012.134 

https://doi.org/10.1136/bmjinnov-2015-000096
https://doi.org/10.1136/bmjinnov-2015-000096
https://doi.org/10.1371/journal.pone.0156164
https://doi.org/10.1016/j.hjdsi.2016.08.004
https://doi.org/10.1109/CTS.2015.7210460
https://doi.org/10.1145/1133265.1133291
https://doi.org/10.1016/j.procs.2014.02.041
http://dx.doi.org/10.1109/HealthCom.2015.7454542
http://dx.doi.org/10.1007/s13670-015-0145-6
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6209062
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6209062
https://doi.org/10.1109/ITNG.2012.134


38 
 

IQVIA Institute of Human Data Science (2017, November 7). The Growing Value of Digital 

Health. Retrieved January 4, 2018, from https://www.iqvia.com/institute/reports/the-growing-

value-of-digital-health  

Joyce, G., Lilley, M., Barker, T., & Jefferies, A. (2016). Mobile application tutorials: 

Perception of usefulness from an HCI expert perspective. Lecture Notes in Computer Science 

(including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics), 9732, 302-308. DOI: https://doi.org/10.1007/978-3-319-39516-6_29  

Kalimullah, K., & Sushmitha, D. (2017). Influence of Design Elements in Mobile 

Applications on User Experience of Elderly People. Procedia Computer Science, 113, 352–

359. DOI: https://doi.org/10.1016/j.procs.2017.08.344 

Koivisto, J., & Hamari, J. (2014). Demographic differences in perceived benefits from 

gamification. Computers in Human Behavior, 35, 179–188. DOI: 

https://doi.org/10.1016/j.chb.2014.03.007 

Lee, C., Lee, K., & Lee, D. (2017). Mobile Healthcare Applications and Gamification for 

Sustained Health Maintenance. Sustainability, 9(5), 722. DOI: 

https://doi.org/10.3390/su9050772  

Miller, A. S., Cafazzo, J. A., & Seto, E. (2016). A game plan: Gamification design principles 

in mHealth applications for chronic disease management. Health Informatics Journal, 22(2), 

184–193. DOI: https://doi.org/10.1177/1460458214537511 

Mora, A., González, C., Arnedo-Moreno, J., & Álvarez, A. (2016). Gamification of cognitive 

training: a crowdsourcing-inspired approach for older adults. Interacción ’16 Proceedings of 

the XVII International Conference on Human Computer Interaction. DOI: 

https://doi.org/10.1145/2998626.2998663 

Nielsen, J. (1995). 10 Usability Heuristics for User Interface Design. Retrieved January 24, 

2018, from Nielsen Norman Group, https://www.nngroup.com/articles/ten-usability-

heuristics/  

Nielsen, J. (2012). Usability 101: Introduction to Usability. Retrieved January 24, 2018, from 

Nielsen Norman Group, https://www.nngroup.com/articles/usability-101-introduction-to-

usability/ 

Oates, B. J. (2006). Qualitative Data Analysis. Researching Information Systems and 

Computing. London, UK: SAGE Publications Ltd 

Oh, H. Rizo, C. Enkin, M. Jadad, A (2005). What Is eHealth (3): A Systematic Review of 

Published Definitions. JMIR Publications. Toronto, Canada: J Med Internet Res 2005;7(1):e1 

DOI: 10.2196/jmir.7.1.e1 

Pereira, P., Duarte, E., Rebelo, F., & Noriega, P. (2014). A Review of Gamification for 

Health-Related Contexts. In A. Marcus (Ed.).  Design, User Experience, and Usability User 

Experience Design for Diverse Interaction Platforms and Environments. (pp. 742 -753). DOI: 

10.1007/978-3-319-07626-3 

https://www.iqvia.com/institute/reports/the-growing-value-of-digital-health
https://www.iqvia.com/institute/reports/the-growing-value-of-digital-health
https://doi.org/10.1007/978-3-319-39516-6_29
https://doi.org/10.1016/j.procs.2017.08.344
https://doi.org/10.1016/j.chb.2014.03.007
http://dx.doi.org/10.3390/su9050772
http://dx.doi.org/10.1177/1460458214537511
http://dx.doi.org/10.1145/2998626.2998663
https://d.docs.live.net/54be5bf25510925c/Nielsen%20Norman%20Group
https://d.docs.live.net/54be5bf25510925c/Nielsen%20Norman%20Group
https://www.nngroup.com/articles/usability-101-introduction-to-usability/
https://www.nngroup.com/articles/usability-101-introduction-to-usability/


39 
 

Sardi, L., Idri, A., & Fernández-Alemán, J. L. (2017). A systematic review of gamification in 

e-Health. Journal of Biomedical Informatics, 71, 31–48. DOI: 

https://doi.org/10.1016/j.jbi.2017.05.011 

Sezgin, D. (2014). Mobile Health Applications in Digital Life. Journal of Media Critiques, 1, 

Journal of Media Critiques, 01 December 2014, Vol.1. DOI: 10.17349/jmc114309 

International Organization for Standardization. (1998). Ergonomic requirements for office 

work with visual display terminals (VDTs) – Part 11: Guidance on usability. (ISO 9241-

11:1998). Vernier, Geneva, Switzerland: International Organization for Standardization 

Usability.gov. (n.a). User Interface Elements. Retrieved February 6, 2018, from Usability.gov, 

https://www.usability.gov/how-to-and-tools/methods/user-interface-elements.html 

Zichermann, G., & Cunningham, C. (2011). Gamification by design: implementing game 

mechanics in web and mobile apps (67-68). Sebastopol, CA: O’Reilly Media, Inc. 

 

 

http://dx.doi.org/10.1016/j.jbi.2017.05.011


 
 

8.0. Annex  

8.1. Survey template 

 



 
 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

 

 



 
 

 

 

 

 



 
 

 

 

 



 
 

8.2. Participant perception of importance of tutorial features 
8.2.1. Tutorials explaining the basic features and functionality on first start-up 

 

8.2.2. Tutorials explaining how to use specific features or functions the first time you use 

them 
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8.2.3. The ability to read tutorials AFTER the initial start-up or first-time use of features or 

specific functions

 

8.2.4. The availability of a dedicated page where all tutorials on how to use the app's features 

and functions are available 
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8.2.5. The inclusion of pictures showing how to use a feature or function 

 

8.2.6. The inclusion of an interactive tutorial, where you mimic the instructions displayed on 

the screen to learn how to use the app's features 
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8.3. Participant perception of importance of user interface design and customization 
8.3.1. Navigation to specific functions in one click 

 

8.3.2. Having all related functionality on the same page 
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8.3.3. Colourful buttons and icons 

 

8.3.4. Descriptive buttons (With text) 
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8.3.5. Stylized buttons (No text) 

 

8.3.6. Graphs showing your activity trends 
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8.3.7. Showing encouraging messages while using the app 

 

8.3.8. Notifications reminding you to perform certain tasks (Be more active, take your 

medications etc.) 
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8.3.9. Showing how much progress you've made towards an activity goal (such as a progress 

bar) 

 

8.3.10. The ability to change the size of buttons and icons 
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8.3.11. The ability to customize the appearance of buttons and icons (change symbols, text 

and colour) 

 

8.3.12. The ability to change the over-all colours or theme of the user interface 
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8.3.13. The ability to re-arrange buttons and icons 

 

8.3.14. The ability to change what functionality should be available from the start page 
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8.3.15. The ability to remove features you don't use from the user interface 

 

8.2.16. Manual data registration about your health (weight, height, dietary information, blood 

glucose etc.) 
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8.3.17. Warning you about changes to data before changing page (prevent accidental loss of 

input data) 

 

8.3.18. That there is enough spacing between navigation buttons 
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8.4. Participant perception of usefulness of gamification 
8.4.1. Receiving in-app rewards for completed activity goals, such as badges or trophies 

 

8.4.2. The inclusion of a ranking/leveling system, that increases your rank when you achieve 

goals 
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8.4.3. Having a collection of earned badges or trophies that other app users can view 

 

8.4.4. The ability to select a specific badge or other in-app reward to work towards and track 

progress 
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8.5. Participant perception of usefulness of social aspects 
8.5.1. Being able to look at other people’s profiles 

 

8.5.2. Compare activity statistics with other people’s statistics 
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8.5.3. Being able to chat with other people 

 

8.5.4. Being able to send and receive friend requests 
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8.5.5. Set up competitions between friends to reach an activity goal 

 

 

8.5.6. Participate in global goals to receive in-app rewards 
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8.5.7. The ability to share your earned rewards (Like milestones or trophies) to social media 
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