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online, m.minavardkontakter.se, from a web accessibility point of view. The evaluation
is an expert evaluation based on the ISO standard for web accessibility, Web Content
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on fictitious characters, so called personas. The personas were used to represent
three groups of people with different kinds of disabilities; perceptual impairment
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Populärvetenskaplig sammanfattning 
Den här uppsatsen utvärderar den mobila hemsidan för journaler via nätet, 

m.minavardkontakter.se ur ett webbtillgänglighetsperspektiv. År 2012 införde Uppsala 

Läns Landsting (LUL) journaler via nätet som första landsting i Sverige. Införandet av 

denna så kallade e-hälsotjänst har fått positiv återkoppling från patienthåll men samtidigt 

rört upp känslor hos läkarkåren. Att tillhandahålla journaler via nätet innebär att läkarna 

måste anpassa sitt sätt att skriva journalerna, nu när det inte längre bara är de som har fri 

tillgång till dem. Många läkare menar att patienter som kan läsa sin journal när och var 

de vill riskerar att fatta förhastade och felaktiga beslut om sin hälsa, beslut som borde tas 

i samråd med en läkare.  

Införandet av journaler via nätet är en del i forskningsprojekt vid namn DOME 

(Deployment of Online Medical records and E-health services). DOME är ett samarbete 

mellan Uppsala och Lunds universitet samt Högskolan i Skövde. DOME-projektet strävar 

efter att ta fram rekommendationer för införande av nya eller förbättrade e-hälsotjänster 

inom hälso- och sjukvården.  

Utvärderingen utfördes på en smart telefon med pekskärm och baserades på ISO-

standarden för webbtillgänglighet, Web Content Accessibility Guidelines (WCAG) 2.0. 

WCAG 2.0 är uppbyggt av fyra principer som innehåller ett antal riktlinjer. WCAG 2.0 

är generellt skrivna för att kunna appliceras på alla typer av webbsidor, således är inte 

alla riktlinjer relevanta för alla typer av webbsidor. För att komplettera utvärderingen med 

WCAG 2.0 har en kompletterande utvärdering gjorts med tre fiktiva karaktärer, så kallade 

personas. Dessa tre personas lider av olika typer av funktionshinder som försvårar deras 

användning och tillgång till internet via pekskärm. De tre funktionshinder som varit i 

fokus för utvärderingen är grav synskada, reumatisk sjukdom och afasi. Genom att 

kombinera WCAG 2.0 med användningen av personas mynnar utvärderingarna ut i ett 

antal rekommendationer till förbättring och utveckling av den mobila hemsidan. Tack 

vare att två metoder använts har även metoderna utvärderats och jämförts med varandra.  

Resultaten visar att den mobila hemsidan uppfyller de flesta av riktlinjerna för 

webbtillgänglighet, dock inte alla. Det visar sig också att användningen av personas visar 

på andra problem som förbisågs av riktlinjerna, speciellt tydligt blev det då den mobila 

hemsidan utforskades och användes med talsyntes. Uppsatsen fastslår dock att riktlinjerna 

är ett bra verktyg för att uvärdera webbtillgänglighet men att det i det här fallet behöver 

kompletteras med en fortsatt användning av personas.  
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 Introduction 
In 2012 the possibility to examine medical records online was introduced in Uppsala 

County. Uppsala was the first county in Sweden to provide this service to its citizens. 

This means that all citizens of Uppsala can log in to the site minavardkontakter.se and 

retrieve information and notes from their doctor’s appointments, drug prescriptions, test 

results, prenatal care, diagnoses and vaccinations. The patients also have the option to 

share parts of their medical records with other patients, usually a relative or a close friend. 

All the content of the medical records is confidential data that the patients earlier only 

could access by asking the doctor for it (Vetandets värld, 2013). 

Internet has revolutionized the way we handle and retrieve information in Sweden; a 

substantial amount of confidential information exists online such as bank accounts, 

private conversations via e-mail and chats, storage of personal files, photos and data. 

People can access their tax details and birth certificates, simply by logging in with a 

Mobile Bank ID.1  Are not the medical records online just the next natural step in this 

development? Well, the patients seem to think so but a lot of doctors beg to differ (Ibid). 

The medical records is the work tool for the doctors and health professionals, it is their 

personal notes and judgments about the patient’s health. It is meant to be a support for 

them and not a public document. They believe that there is a great risk that the patients 

make their own judgments and take decisions about their health, decisions that should be 

taken by the doctor or at least in the presence of him. They are also afraid that they will 

have to modify the way they write their notes since they do not know when and in what 

condition the patient is when he or she reads them (Ibid).  

The introduction of medical records online takes part in a larger project named DOME, 

Deployment of Online Medical records and E-health service, a research project that aims 

at acquiring knowledge on the introduction and use of so called e-health services such as 

medical records online. DOME is funded by Vinnova2 and it is a national collaboration 

between the Swedish universities of Lund, Skövde and Uppsala. Responsible for the 

development of the web site that provides this e-health service is EVRY, an IT company 

located in the Nordic countries (DOME, n.d.). This thesis is ordered by EVRY who 

wanted their web site to be evaluated from an accessibility point of view.  

This thesis aims at evaluating the accessibility of the mobile web site, accessed from 

m.minavardkontakter.se. This in practice means to evaluate how easy or hard it is to 

access and obtain the information on the web site, especially to people with different 

kinds of disabilities. The disabilities that have been the focus for this thesis are perceptual, 

physical and cognitive impairments. These disabilities are represented by three fictitious 

people, so called personas, that suffer from visual impairment, rheumatism and aphasia 

respectively. The use of personas sets out to complement an expert evaluation which has 

                                                           
1 Mobile Bank ID is a digital identification of a person that is used to log in to a wide variety of web sites. 

It is the online equivalent to an ID. 
2 Vinnova is the official innovation authority of Sweden.  
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been based on the ISO standard for web accessibility, Web Content Accessibility 

Guidelines (WCAG) 2.0. These are concrete and detailed guidelines that handle many 

different kinds of web content; they can be seen as a set of rules to follow in order to 

maximize the accessibility of a web site. By applying these guidelines, the accessibility 

of a web site can be increased, not only to people with different kinds of disabilities, but 

to all potential users (Caldwell, 2008). 

To evaluate the accessibility of the mobile web site for medical records online is very 

important since it is an e-health service that concerns everyone. Sooner or later all people 

come in contact with a doctor and therefore it is of great concern that the content of the 

mobile web site, as well as the regular web site, can be obtained as easily and smoothly 

as possible. This is especially important to people with disabilities, after all, it is the 

sickest people that visit the doctor most. Furthermore, a large number of the people that 

suffer from different disabilities are the elderly, who might not be as comfortable with 

online technologies as people of a younger generation. The evaluation results can be used 

to modify the mobile web site in order for it to be more accessible, but the regular web 

site could also benefit from the evaluation findings. 

1.1 Questions 

The following questions are to be answered by this thesis: 

 How can the mobile web site for medical records online (accessed from 

m.minavardkontakter.se) be improved to better fulfill the Web Content 

Accessibility Guidelines (WCAG) 2.0? 

 How well does the ISO standard for web accessibility (WCAG 2.0) work as a 

method for evaluating web accessibility? 

1.2 Delimitation 

The scope of this thesis was narrowed down to only taking the mobile web site accessed 

from a smartphone3 into consideration; no concern was therefore given to the access to 

the web page from a computer. The evaluated web site is accessed from 

m.minavardkontakter.se where the user logs in and therefore the login process has not 

been included in the evaluation. Henceforth, the term “the web site” will refer to the 

mobile web site accessed from a smartphone. Furthermore, the focus has been to evaluate 

the web site itself independent of the user agents and assistive technologies used. 

                                                           
3 A mobile phone that is maneuvered with a touch screen and that has internet access.  
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1.3 Definitions 

This section defines important terms used in the report. If the definition is a quotation 

then this is referred to the source. Note that these definitions describe how these terms are 

used in this thesis.  

 

Accessibility the degree to which a product, device, service, environment or 

facility is usable by as many people as possible, including by 

persons with disabilities. (Tjäder, 2010) 

Accessibility-supported 

 

supported by users’ assistive technologies as well as the 

accessibility features provided by browsers and other user 

agents. 

Assistive technology 

 

hardware and/or software that acts as a user agent providing 

functionalities that cannot be found in mainstream user agents.  

Conformance satisfaction to the success criteria. 

Conforming alternate version a version that reaches the designated level of accessibility. 

Developer a person who develops and produces web content. 

Disability that hinders or aggravates a person from accessing web 

content. 

Informative 

 

has the purpose of informing and sometimes improving the 

accessibility, without contributing to the conformance. 

Navigated sequentially navigated in the order defined for advancing focus (from one 

element to the next) when using voice synthesis to navigate.  

Normative has the purpose of increasing the accessibility and fulfilling the 

requirements of conformance. 

Programmatically determined 

 

determined by software and provided in a way that 

different user agents, including assistive technologies, can 

extract and present this information to users. 

Success criterion a criterion that concretely explains what needs to be 

implemented or changed in order for some web content to 

become accessible to some extent. 

User agent a software that handles and presents web content to the user, 

e.g. web browsers, media players or assistive technologies. 

User interface what is presented to the user on a screen, including content and 

layout. 

WCAG 2.0 Web Content Accessibility Guidelines 2.0. 

Web content 

 

any information, media or service provided on a screen to a 

user via Internet. 

Web content technologies technology used to obtain web content. 

Web page a resource obtained from a single URI (link) using HTTP. 

Web site a collection of several web pages. 

 

  

http://www.w3.org/TR/WCAG20/#useragentdef
http://www.w3.org/TR/WCAG20/#atdef
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 Theoretical Background 
This chapter presents the theoretical background; including a brief introduction to 

interface design, a background to the persona method and the disabilities relevant to the 

personas, the web accessibility guidelines that the evaluation was based on and finally the 

tools and assistive technologies that have been used to evaluate. 

2.1 Interface design  

When designing a user interface one must ask; Who will be using this interface? If the 

user interface is to be used only by the programmer himself, he could use himself as a 

reference when designing. Unfortunately, that is not usually the case. Usually, the 

programmer designs the interface for someone else to be using it. But how does one know 

what the users want? 

One way is to ask the users what they think is a good design for the interface. However, 

this is not an easy task and there are numerous problems with this approach. In the case 

of medical records online, pretty much anyone could be a user since virtually all people 

come in contact with a doctor sooner or later in their life. Therefore, in order to satisfy all 

users, one would have to ask all the potential users what they think. The difficulty in 

designing for all users is that every user is unique and will give different input. One could 

narrow the users down to a representative group of people like Andersson and Kjärrman 

(2013) have done, but even these people will very likely have different opinions on the 

interface. Thus, this is a very useful approach in order to find out what a large amount of 

users like and dislike about the interface. However, the input from the users could be very 

dispersive and still be hard to apply to the design of the interface. The approach given by 

(Cooper, 2004) is to design for one single person and try to meet this user’s demands to 

100%, instead of trying to satisfy a wide variety of users to some extent.  

This thesis will use personas as a complement to an expert evaluation. This approach not 

only evaluates the accessibility of the web site in two different ways, it also evaluates the 

methods themselves by comparing them to each other. 

2.2 People with Disabilities  

Not all people live under the same conditions of life. Depending on such things as place 

of birth, family situation, age, physical and cognitive state, all people have different 

needs. And as life goes on, these conditions tend to change. A fact that has to be 

considered when developing web content, if you do not want to lose potential customers 

(ISO, 2001). 

But what really is a disability? One definition given by (Tøssebro, 2004, p. 4) says that 

disability is "a mismatch between the person's capabilities and the functional demands of 

the environment". So, a person with a disability is not able to fulfill certain requirements, 

as would a person without this disability. According to (WHO, 2014), disability often is 
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used as an umbrella term covering impairments, activity limitations and participation 

restrictions. An impairment is a problem in body function or structure, an activity 

limitation is a difficulty in executing a task or action and a participation restriction is a 

problem that occurs when executing a task or action. Thus, a disability is the actual 

consequence of an impairment, activity limitation or participation restriction. More 

specifically and relevant to this thesis is to say that a disability is considered as something 

that hinders or aggravates a person from accessing web content. In order to succeed in 

making web content accessible, one must understand the different difficulties that people 

with disabilities face when accessing web content as well as the assistive technologies 

they might use (Caldwell, 2008). 

Oestreicher (in press) defines three main categories of physical impairments, namely 

physical, perceptual and cognitive impairments (Oestreicher, in press). All of these types 

of impairment are relevant to consider when discussing the accessibility of web content. 

A physical impairment might aggravate the use of a smartphone since it requires certain 

accuracy in fingers. A perceptual impairment might hinder the person from perceiving 

information given on the screen and a cognitive impairment might aggravate the person’s 

understanding of the information that is presented. To facilitate the access to web content 

for people with disabilities, one could use assistive technologies. These are either 

hardware or software tools that help the user access web content (Caldwell, 2008).  

The World Wide Web Consortium (W3C) define on their web site what they call social 

factors that have to be considered when developing web content to be more accessible. 

Social factors include the provision of equal level of accessibility for people with 

disabilities, people with low literacy or language problems, people with limited internet 

access or bandwidth, people using older technologies and new and infrequent web users 

(W3C, 2012b). Thus, the impairments described below could be seen as social factors.  

2.2.1 Perceptual Impairment - People with No or Low Vision 

A perceptual impairment that is relevant when considering accessibility of web content 

is blindness or low vision. To not see well poses obvious problems when trying to access 

web content, in particular on a touchscreen since the maneuvering of a touchscreen is 

completely based on seeing where on the screen the buttons and controls are. One 

alternative to visual information is auditory information, represented by a voice reading 

the text out loud, a so called voice synthesis, or sound feedback that confirms clicks and 

actions on the screen. Another alternative would be tactile feedback via for instance an 

assistive technology that gives feedback on the actions of the user by buzzing or moving 

(Carter & Snow-Weaver, 2009).  

2.2.2 Cognitive impairment - People with Aphasia 

A cognitive impairment that is relevant when considering the accessibility of web content 

is aphasia. Aphasia is an acquired damage to the brain that is often caused by a stroke, 

but car accidents or other violence to the brain could also be the cause. People with 
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aphasia have varying difficulties understanding and producing speech and text. It could 

also affect the ability to recognize numbers and to calculate; sometimes the short-term 

memory is impaired too (Afasiförbundet, n.d.). Many people with aphasia are helped by 

hearing a text read out loud while reading it themselves. Text complemented with pictures 

or photos could also facilitate the understanding. From a web content accessibility point 

of view, aphasia could hence be very bothersome. An assistive technology that could 

increase the accessibility is voice synthesis that reads the text out loud (Bergfeldt, 2014). 

2.2.3 Physical impairment - People with Rheumatism  

A physical impairment that is relevant when considering accessibility of web content is 

rheumatism. Rheumatism is a collective name for a large number of diseases that are 

marked by inflammation and pain in the joints or muscles. Rheumatism might decrease 

the movement and tactility in some parts of the body (Nationalencyklopedin, n.d.). Such 

an impairment could be very bothersome from an accessibility point of view, especially 

in the case of smartphones being used since the maneuvering of a touchscreen requires a 

great level of precision (ISO, 2001). For instance, two buttons saying “Yes” respectively 

“No” need to be widely spaced since the wrong choice will have unwanted consequences 

to the user. The same goes for the size of elements that needs to be large enough to be 

easily selected (Connors & Sullivan, 2010). An assistive technology that might be used 

to overcome tactile problems such as rheumatism is a so called “stylus pen”. This is a pen 

that can be used to maneuver a touch screen without touching the screen with the fingers 

(Löfberg, 2014). 

2.3 Web Content Accessibility Guidelines 2.0 

The Web Content Accessibility Guidelines (WCAG) 2.0 are concrete and detailed 

guidelines on how to make web content more accessible to people with disabilities using 

the web. They serve as a standard for web accessibility and are developed by The World 

Wide Web Consortium (W3C) which is an international community where member 

organizations, a full-time staff and the public cooperate to develop web standards (W3C, 

2012a). Applying these guidelines might also increase the accessibility of web content to 

users in general.  

In 2012, the International Organization of Standards (ISO) acknowledged WCAG 2.0 as 

the official standard for web accessibility, giving it the name label ISO/IEC 40500:2012 

(W3C, 2013b). Approximately one year before this acknowledgement by ISO, the United 

Nations had published a report in which internet access was being declared as a human 

right (Wilson, 2011). Therefore, WCAG 2.0 was considered a trustworthy standard to 

base the expert evaluation on and it was hence chosen. However, following these 

guidelines does not guarantee to help people with all kinds of disabilities to more easily 

access web content, but a major part (Caldwell, 2008). 

By using WCAG 2.0, one can determine a certain level of accessibility of some web 

content, for example a web page, a web site or a mobile application. WCAG 2.0 are 
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designed to be applied to existing and future technologies, and to be testable with a 

combination of automated testing4 and human evaluation (Caldwell, 2008). 

Certain sections of WCAG 2.0 are normative and others are informative. The normative 

sections contain requirements that have to be fulfilled in order for the web content to 

conform, i.e. to reach a minimum level of accessibility. The informative sections contain 

information and advice that might increase the accessibility even more, but it is not 

necessary for the web content to conform. WCAG 2.0 contains four different layers of 

guidance, structured in the following manner (see also Figure 1 and Appendix A - The 

Complete Guidelines Relevant to the Evaluation): 

 Principles 

Four principles compose the foundation of web accessibility. The principles 

state that in order for web content to be accessible it must be: 

o Perceivable 

The user must be able to perceive the information that is presented, 

regardless of the disabilities the user might have. 

o Operable 

The user must be able to operate the user interface and navigation. 

o Understandable 

The user must be able to understand the information presented and how 

to operate the user interface. 

o Robust 

The web content must be accessible through a wide range of user agents 

and assistive technologies. This also means that the web content must 

remain accessible as the technologies advance and change. 

 Guidelines 

Under the principles are 12 guidelines. These guidelines provide the basic goal 

that developers should work toward when making web content accessible or 

evaluating existing web content. They are designed to stay applicable to current 

and future technologies and also to provide the framework to help developers 

understand the success criteria and implement the techniques.  

 Success Criteria 

To successfully obtain accessibility of some web content, each guideline is 

provided with several success criteria that concretely explain what needs to be 

implemented or changed in order for the web content to conform. Every success 

criterion has a level of conformance, either A (minimum), AA or AAA 

(highest). To fully understand how the conformance of web content is obtained, 

see section 2.3.1. Each success criterion can be tested against some web content, 

rendering either true or false as answer. The success criteria are normative and 

written to be technology neutral, i.e. independent of the technology used. Like 

the principles they are designed to stay applicable to future technologies.  

                                                           
4 Automated testing is an evaluation done by a computer. 
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 Sufficient and Advisory Techniques 

For each guideline and success criterion there are a wide variety of techniques. 

Unlike the guidelines and success criteria the techniques are informative and 

they fall into two categories: techniques that are sufficient to meet the success 

criteria and techniques that are advisory. They are provided for developers as 

code examples, resources and tests. The techniques are constantly evolving to 

keep up with new technologies (W3C, Understanding Techniques for WCAG 

Success Criteria, 2014c). 

(Caldwell, 2008). 

 

Figure 1. Overview of the WCAG 2.0 principles, guidelines and success criteria. 
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WCAG 2.0 are designed to be applicable to all types of web sites; they are thus written 

in a very general sense and all the success criteria are not applicable to all types of web 

sites that exist. 

2.3.1 Conformance (to the Success Criteria) 

To conform means to satisfy the requirements of a standard, in this case the success 

criteria of WCAG 2.0 being the standard. To conform to WCAG 2.0, the web content 

needs to fulfill all the conformance requirements stated in WCAG 2.0. These are: 

 Conformance level 

One of the following conformance levels is fully met: 

o Level A: The web content satisfies all the level A success criteria or 

there is a conforming alternate version of the web content available. 

o Level AA: The web content satisfies all the level A and level AA success 

criteria or there is a conforming alternate version available. 

o Level AAA: The web content satisfies all the level A, level AA and level 

AAA success criteria or there is a conforming alternate version available. 

 Full pages 

Conformance is only for full web pages. If some content of a web page does not 

conform, the page does not conform. 

 Complete Processes 

If a web page is one in a series of web pages that together present a process, 

each and every one of the pages needs to conform in order for the whole bunch 

of linked pages to conform. For instance, when performing a purchase online, 

several pages are linked together making it a complete process. 

 Only Accessibility-supported Ways of Using Assistive Technologies 

To satisfy the success criteria, only accessibility-supported ways of using web 

content technologies can be relied upon. 

Example: A blind user needs a text-to-speech software (voice synthesis) to 

navigate a web site, this software is an assistive technology. If the web page is 

using web content technologies that do not support the text-to-speech software, 

then the page does not conform.  

 Non-interference 

If technologies are used that do not support the use of assistive technologies, or 

if they are used in a way that does not conform to the success criteria, they 

should not block the user from accessing other parts of the web site. 

(Caldwell, 2008) 

2.4 Personas - Designing and Evaluating for One Single 
Person 

A persona is a fictitious character that does not exist in reality. This single person is 

supposed to represent the needs and requirements of a group of people, taking into 
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account these people’s goals and characteristics. To ensure that the persona is a good 

representation of the group of people and that it is not based on the persona designer’s 

prejudice one has to conduct detailed user research on this group of people 

(Gudjonsdottir, 2010, p. 64). (Schulz & Skeide Fuglerud, 2010, p. 147) stress that 

“personas are not a replacement for actual users” but that “using personas helps ensure 

that users’ perspectives are included” (Schulz & Skeide Fuglerud, 2010, p. 146). Cooper 

(2004) states that designing a product for just one person is the way to go, rather than 

trying to satisfy all possible users of this product. He means that a product that is designed 

to suit all potential users might backfire and in the end suit no users.  

The downside of personas is that they are not real people. Portigal (2008) is very 

concerned about the fact that people are very messy and that the messiness disappears 

when we design for fictitious people, since they are not as detailed and complex as are 

real people. He says that the use of personas take away the necessity of engaging real 

people in the design process and that they make it a lot easier to design badly (Portigal, 

2008). On the other hand, Mulder (Danzico, 2007) is of the opinion that made up personas 

are better than no personas. Thus, it is important to be aware of the fact that the personas 

do not replace involvement of real people, but they can be of great support to the design 

(Gudjonsdottir, 2010). 

A persona always consists of a persona description and a goal. The goal is the need that 

the persona would want to be satisfied by using the product (Gudjonsdottir, 2010). In the 

case of medical records online, the goal of the personas is what they would want to 

achieve by logging in and examine their medical records online. The persona description 

is based on the user research and should be pretty detailed. The persona could also be 

complemented by user scenarios and a photo (Cooper, 2004). Personas have been used 

by EVRY in the development of medical records online. Their personas consist of a 

persona description, a persona goal and a persona motivation to the use of medical records 

online. This is supplemented with a photograph and several user scenarios, i.e. possible 

scenarios that might occur to the persona when examining the medical records online 

(Jansson, 2014). In order to make the personas relevant and usable to EVRY, the personas 

created in this thesis have followed this practice too accept the photos which are not real 

photographs but portrait sketches. The use of sketches instead of photos is based on the 

fact that the personas are not real people and therefore it was considered misleading to 

use real photos. 

The personas in this evaluation are used to emphasize problems in accessibility that might 

occur to people with disabilities. Since three types of disabilities (vision, rheumatism and 

aphasia) are focused on in this thesis, three personas have been created and these can be 

found in Section 4.2. 

2.5 Assistive Technologies Used in the Evaluations 

The following two assistive technologies have been used in the evaluations:   
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 Stylus pen 

A pen that can be used to maneuver a touchscreen instead of using the fingertips, 

see Figure 2. 

 

Figure 2. Example of a stylus pen. 

 Voice synthesis 

An assistive technology that could be used to navigate a web site without seeing 

the actual content. By using voice synthesis, the user can navigate a web site 

sequentially (element by element) by swiping on the screen with the finger and a 

voice reads the content of each element out loud. Swiping from left to right 

changes focus to the next element and swiping it from right to left changes focus 

to the previous element. The voice synthesis used in the evaluation was the 

built-in tool for voice synthesis provided on Android5 phones, TalkBack, with its 

default settings. Visually, the element that is focused by TalkBack is marked 

with a yellow square surrounding it. When applying TalkBack, a simple click 

does not execute anything, it only reads out loud what the user has clicked on. 

To execute an operation (for instance access a link) one has to double-click 

somewhere on the screen. This tool reduces the need for accuracy substantially 

since the user is always aware of what he clicks on. When first entering a new 

web page, the user can click somewhere on the screen and from there start to 

navigate the web page element by element. Or, the user can start to navigate the 

web page by directly swiping the finger and make the voice synthesis read every 

element on the web page out loud. Figure 3 shows an example of what the 

screen looks like when TalkBack is used. 

                                                           
5 Android is an operating system for mobile devices developed by Google. 



13 
 

 

Figure 3. TalkBack example. The yellow square indicates the element that has focus and 

is read out loud. 

 

  

Yellow square 
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 Method 
This chapter presents the method used in the thesis; including the information search, the 

conditions for the evaluation, the interview method and how the evaluations were 

conducted. 

3.1 Information Search and Evaluation Conditions 

First a literature review was done in order to find relevant literature. The articles and 

documents used were found online via Google Scholar and Google’s ordinary search 

engine. By studying the references to the articles found this way, other relevant literature 

was found. 

The evaluations have been conducted accessing the mobile web site from an Android 

smartphone (LG Nexus 4) in portrait mode6 using the web browser Google Chrome. This 

was the device that was available to the author to use and the browser is the default 

browser for this smartphone. The accessibility of the web site should not be dependent on 

the device from which it is accessed and therefore the evaluation was conducted on one 

single device. 

The web site that was evaluated was a demo version of the web site for medical records. 

The demo version is not yet in use but EVRY’s objective is to launch it in 2015. 

Therefore, it seemed more relevant to evaluate the demo version rather than the current 

one. In the demo version there are four fictitious patients. All these patients have medical 

records that contain sufficiently enough activity and information, such as doctor’s 

appointments, vaccinations and the possibility to share the medical records to the other 

fictitious patients. The results are presented with screen shots to illustrate the accessibility 

problems that occurred. Since the web site is Swedish, the content seen in these screen 

shots is in Swedish too. A translation of the content to English would change the content 

on the web site and consequently this might affect the evaluation result. Therefore, the 

screen shots have been kept in their original language. 

The fact that the evaluation was conducted by one single person surely affects the results. 

The author’s expertise grew as the work went on, but input from other people could 

definitely have made the evaluation more detailed and maybe other problems would have 

been discovered. What is recommended by W3C is to use the expertise of multiple 

evaluators (Brewer, 2002). 

3.2 Interviews 

All the interviews were unstructured and conducted by either telephone or e-mail. In the 

cases where the interviews concerned the personas, the interviewees were people who 

                                                           
6 Portrait mode means to use the smartphone as when using it for phone calls, i.e. with the microphone 

pointing down towards the floor. The other way to use a smartphone is in landscape mode where the 

smartphone is flipped 90 degrees and the screen becomes a wide screen. 
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work in relevant associations, in this case The Aphasia Association (Afasiförbundet), The 

Rheumatics Association (Reumatikerförbundet) and The Visually Impaired Association 

(Synskadades Riksförbund). The questions asked were more general than specific; the 

goal for the author was to better understand the everyday life for someone living with 

these kinds of impairments. In order to better understand the use of touchscreens on 

smartphones, the use of this technology by these groups was also discussed. The personas’ 

user scenarios were also discussed in order to make them relevant and trustworthy. 

The interview with Rebecka Jansson was helpful when the representative sample of web 

pages was chosen. It also contributed to the evaluation result by evaluating one criterion 

that required expertise from the developers at EVRY.  

3.3 Evaluation According to the Web Content Accessibility 
Guidelines 2.0 - Evaluation Steps 

First, the guidelines were reviewed in detail to fully understand what they contain and 

how they should be applied to a mobile web site. Since these are guidelines that are 

supposed be used to design or evaluate any kind of web site, not all of them were relevant 

to this particular evaluation. The selection of the representative sample of web pages to 

evaluate was discussed with EVRY who is in charge of the development of the web site. 

By then exploring the web site and become familiar with the content, the guidelines that 

were relevant and could be applied were identified. Those guidelines that concern web 

content that does not exist on this web site were then ignored. For instance, the guidelines 

regarding time-based media such as video and audio were ignored since this web site does 

not contain any content of this type.  

When the relevant guidelines had been found the evaluation was structured according to 

the five main steps that W3C recommends, these are: 

1) Define the scope of the evaluation 

Defining what is included in the evaluation; the goal of the evaluation; and the 

WCAG conformance level (A, AA, AAA). 

2) Explore the website 

Identifying key web pages; key functionality; types of web content, designs, 

functionality, etc.; required web technologies. 

3) Select a representative sample 

Guidance on structured and randomly selected web pages when it is not feasible 

to evaluate every web page on a website. 

4) Evaluate the selected sample 

Determining successes and failures in meeting WCAG 2.0; accessibility support 

for website features; and recording evaluation steps.  

5) Report the evaluation findings 

Aggregating and reporting evaluation findings; making evaluation statements; 

and calculating overall scores.  

Note: In the cases where the web site did not conform to a success criterion, the 
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sufficient techniques for this criterion were examined and one of them was 

chosen as an example of how the criterion could be fulfilled.  

(Caldwell, 2008). 

3.4 Evaluation Based on Personas 

The personas used in this thesis have been created in collaboration with The Aphasia 

association, The Rheumatics Association and The Visually Impaired Association. They 

have been involved thanks to their expertise in their respective area and their input had a 

large impact on the personas, making them as trustworthy and realistic as possible. 

According to Schulz and Fuglerud (Schulz & Skeide Fuglerud, 2010), having contacts 

inside a user organization like these is recommended when creating personas (Schulz & 

Skeide Fuglerud, 2010). When evaluating, the author took the role of each persona and 

executed their respective user scenarios. Every problem that the author came across when 

doing this was noted in great detail. The personas were created by the author and their 

respective user scenarios were performed by the author. When assessing the evaluations 

results, it is important to be aware of the fact that all is done by one single person. If the 

same evaluations had been conducted by several people, the result would maybe have 

been more detailed and more problems been discovered (Brewer, 2002). 

3.5 Additional Methods Used to Evaluate 

To be able to test certain success criteria, two additional methods were used: 

 checkmycolors.com  

A web site that examines the source-code of a web page and calculates the 

contrast ratio of all of the elements on the web page (Scala, n.d.). 

 Examining the source-code 

By examining the source-code of the web site, some of the success criteria could 

be evaluated. The option to view the source-code was not available on the 

smartphone used and therefore the source-code was examined from a personal 

computer. 

 

  



17 
 

 Results 
Here will be presented the results of the evaluations; including the result according to the 

web accessibility guidelines and the result from applying the user scenarios of the 

personas. 

4.1 Evaluation Result According to the Web Content 
Accessibility Guidelines 2.0 

The five main steps of evaluation found in Section 3.3 are here defined for this particular 

evaluation. 

4.1.1 Define the Scope of the Evaluation 

Defining what is included in the evaluation; the goal of the evaluation; and the WCAG 

conformance level (A, AA, AAA). 

This evaluation has the goal to determine to which degree the web site is accessible. All 

the guidelines relevant to this particular web site have been considered and used in the 

evaluation. This means that the success criteria of all the three conformance levels (A, 

AA and AAA) are included and therefore the conformance level is AAA. 

4.1.2 Explore the Website 

Identifying key web pages; key functionality; types of web content, designs, functionality, 

etc.; required web technologies. 

The key functionality of the web site is to enable a system to patients where they can 

access and read their medical records online. The medical records can be accessed in a 

browser, either from a personal computer or from a mobile device. When accessing the 

web site from a mobile device there is a mobile web site available, the mobile web site 

that is evaluated in this thesis. The mobile web site has the exact same functionalities as 

the regular web site, it is just designed to be accessed from a mobile device. Figure 4 

gives an overview of the hierarchical structure of the web site, displaying all the web 

pages and their respective subpages. The pages that have been included in the evaluation 

are represented by the white boxes. The pages identified as the key web pages are 

“MEDICAL RECORDS”, “PATIENT”, “SETTINGS” and the subpage “Records 

Agent”. “Records Agent” is a subpage to “AGENTS AND LOGS” where the logs have 

been seen as less important and therefore only this subpage has been included in the 

evaluation. Every one of the key pages contains several subpages. In order for the whole 

web site to conform to a criterion, all of the identified key web pages (including their 

subpages) must conform. Below follows a brief description of the key web pages and 

their respective subpages. 
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Figure 4. The hierarchical structure of the web site, displaying all the web pages and 

their respective subpages. The black boxes represent pages that have not been included 

in the evaluation. 

 MEDICAL RECORDS 

This page contains the actual medical records and is divided in the following 

subpages: 

o Overview 

Figure 5 displays an overview of the medical records where all the 

events related to the medical records can be viewed. The events are 

presented either in a timeline with all the events in chronological order, 
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Graph View 
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or in a calendar with the dates of events highlighted. 

 

Figure 5. The subpage ”Overview” in timeline and calendar view 

 Notes 

Figure 6 displays notes that have been made about the patient. These are notes 

that have been made by healthcare professionals are of different types; e.g. 

inpatient care note (slutenvårdsanteckning), patient formulary (patientformulär) 

and appointment note (besöksanteckning). It does not necessarily have to be 

notes from a doctor’s appointment; it could be other notes too. The notes are 

presented in chronological order in a list with the most recent note first. 

 

Figure 6. The subpage ”Notes”. 

The type of note 

is declared here 



20 
 

o Diagnoses 

Figure 7 displays the diagnoses that the patient has been given in 

chronological order. 

 

Figure 7. The subpage ”Diagnoses”. 

o Drug Prescriptions 

Figure 8 displays the patient’s drug prescriptions in chronological order. 

 

Figure 8. The subpage ”Drug Prescriptions”. 

o Prenatal Care 

Figure 9 displays the prenatal care for the patient. All the doctor’s 
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appointments are displayed in a list in chronological order. The patient 

can also choose to see her level of blood pressure in a graph over time.  

 

Figure 9. The subpage ”Prenatal Care” in list view and graph view. 

o Test Results 

Figure 10 displays the patient’s test results in chronological order. 

 

Figure 10. The subpage ”Test Results”. 

o Referrals 

Figure 11 displays the referrals the patient has been given in 

chronological order. 
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Figure 11. The subpage ”Referrals”. 

o Annunciations 

Figure 12 contains annunciations regarding the patient divided in three 

categories; warnings, infections and other. These are alerts that are 

important to know when treating the patient. 
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Figure 12. The subpage ”Annunciations”. (Two screen shots merged). 

o Vaccinations 

Figure 13 displays the vaccinations that the patient has taken in 

chronological order. 

 

Figure 13. The subpage ”Vaccinations”. 
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 PATIENT 

From this page only the following subpage has been included in the evaluation:  

o Contact Information 

Figure 14 displays the personal information on the patient such as name, 

address, phone numbers, e-mail and contact information to relatives. 

 

Figure 14. The subpage ”Contact Information”.  

 AGENTS & LOGS 

From this web page only the following subpage has been included in the 

evaluation: 

o Records Agent 

In Figure 15 the opportunity to share the medical records with other 

people that normally do not have access to it is given. This could for 

instance be a relative that helps the patient to understand the content of 

the medical records. This is also where the patient can view medical 

records that have been shared to him or her. 
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Figure 15. The subpage ”Records Agent”. 

 SETTINGS  

This page allows the patient to adjust the settings for the following subpages: 

o Respite 

In Figure 16 the patient can choose whether or not he would want to see 

and read notes in the medical records that have not yet been confirmed. 

This means that the patient could get new information regarding his 

medical condition without first having received this information from a 

doctor. The patient is aware that these notes could be changed since this 

information has not yet been confirmed.  

 

Figure 16. The subpage ”Respite”. 

o Seal Records 

In Figure 17 the patient can choose to seal his medical records. By doing 
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so, the patient will no longer have access to his medical records; neither 

do the people with whom the medical records have been shared. 

 

Figure 17. The subpage ”Seal Records”. 

o Patient’s notes 

Figure 18 allows the patient to activate the option to add personal notes 

to the medical records.  

 

Figure 18. The subpage ”Patient’s notes”. 

4.1.3 Select a Representative Sample 

Guidance on structured and randomly selected web pages when it is not feasible to 

evaluate every web page on a website. 

The representative sample of this evaluation corresponds to the “key web pages” declared 

in Section 4.1.2, these pages including their respective subpages are the ones that have 

been evaluated. All pages on the web site are possible to evaluate, but the ones that have 
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not been evaluated was seen as less important by EVRY (Jansson, 2014). To be able to 

compare the evaluation according to the WCAG 2.0 guidelines to the persona evaluation, 

the user scenarios of the personas correspond to the access of some of these pages. 

4.1.4 Evaluate the Selected Sample 

Determining successes and failures in meeting WCAG 2.0; accessibility support for 

website features; and recording evaluation steps. 

Here will be presented how well the representative sample in Section 4.1.3 of the web 

site meets the requirements for conformance defined in Section 2.3.1. The most thorough 

part of these results describes how well the selected sample meets the success criteria, i.e. 

to what extent the key web pages conform to each success criterion. When doing this, all 

the requirements for conformance have been regarded; Conformance level, Full pages, 

Complete processes, Only accessibility-supported ways of using technologies and Non-

interference. A web page only conforms if the full web page conforms and a complete 

process only conforms if all the pages in the process conform. Some criteria have been 

tested using assistive technologies and the web pages only conform if the assistive 

technologies have been possible to use, i.e. there is no technology used on the web site 

that does not support the use of these assistive technologies. The use of assistive 

technologies never blocked the user from accessing other parts of the web site and 

therefore the requirement for non-interference has been met for the selected sample. 

When one or several of the web pages do not conform to a criterion, an explanation is 

provided along with a screen shot when needed. In some cases, the criteria have been cut 

to facilitate the reading. When a criterion is cut this is marked, the complete guidelines 

can be found in Appendix A - The Complete Guidelines Relevant to the Evaluation. The 

guidelines have been divided according to the four principles; perceivable, operable, 

understandable and robust criteria. The identified accessibility problems and suggestions 

to improvement of the web site can be found in Section 4.1.5 on page 48. 
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Table 1 contains the perceivable criteria. The pages that conform are marked  and those 

that do not conform are marked .  

Table 1. The Conformance to the Success Criteria – The Perceivable Criteria. 

Criterion Level of 

conformance 

WEB PAGE 

MEDICAL 

RECORDS 

PATIENT Records 

Agent 

SETTINGS 

1.1.1 Non-text Content A     
1.3.1 Info and Relationships A     
1.3.2 Meaningful Sequence A     
1.3.3 Sensory Characteristics A     
1.4.1 Use of Color A     
1.4.3 Contrast (minimum) AA     
1.4.4 Resize Text AA     
1.4.5 Images of Text AA     
1.4.6 Contrast (enhanced) AAA     
1.4.8 Visual Presentation AAA     
1.4.9 Images of Text (No Exception) AAA     

 

1.1.1 Non-text content 

WCAG 2.0 state Evaluation Result Conformance   

All non-text 

content that is 

presented to the user 

has a text 

alternative that 

serves the equivalent 

purpose. (Level A) 

(Criterion cut) 

 

The Search button is not labeled; this is a 

button that appears on all pages. In the 

subpage “Overview“ (Översikt) in 

“MEDICAL RECORDS” there is a 

calendar view where the button for 

selecting month is not labeled. In “Records 

Agent” there is button for selecting the 

dates of the medical records to be shared, 

this button is not labeled. None of these two 

buttons are recognized by the voice 

synthesis. See Figure 19 and Figure 20. 

Does not 

conform to 

criterion 1.1.1. 

http://www.w3.org/TR/WCAG20/#non-text-contentdef
http://www.w3.org/TR/WCAG20/#non-text-contentdef
http://www.w3.org/TR/WCAG20/#text-altdef
http://www.w3.org/TR/WCAG20/#text-altdef
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Figure 19. The unlabeled search button and the unlabeled buttons for selecting month 

in the calendar view. 

 

Figure 20. The unlabeled buttons for selecting the date when sharing parts of the 

medical records. 

1.3.1 Info and Relationships 

WCAG 2.0 State Evaluation Result Conformance   

Information, structure, 

and 

relationships conveyed 

through presentation can 

be programmatically 

determined or are 

Regarding the structure of the web site 

the menu was navigated with the voice 

synthesis TalkBack. Every item (web 

page) in the menu has a place in a table 

with columns and rows which makes it 

possible to determine where in the table 

the item is since the voice synthesis 

identifies not only the name of the item 

Does not 

conform to 

criterion 

1.3.1. 

http://www.w3.org/TR/WCAG20/#structuredef
http://www.w3.org/TR/WCAG20/#relationshipsdef
http://www.w3.org/TR/WCAG20/#presentationdef
http://www.w3.org/TR/WCAG20/#programmaticallydetermineddef
http://www.w3.org/TR/WCAG20/#programmaticallydetermineddef
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available in text. (Level 

A) 

but also its row and column. However, 

the menu is consists of several tables, 

each page that contains subpages is a 

separate menu. This means that for 

instance row three, column zero can 

refer to several items, in this case the 

subpage “Drug Prescriptions” or the 

page “Agents and Logs”. Thus, the 

navigation gets a bit confusing to the 

user. When entering a subpage with the 

voice synthesis, the visual perception is 

that the menu disappears and the user 

should be able to scan through the items 

of the subpage directly in order to know 

what the subpage contains. However, 

when a subpage is entered from the 

menu, TalkBack still thinks the menu is 

visible and reads the items in the menu 

out loud, even though it is invisible to 

the user. The problem is solved by 

clicking somewhere on the subpage, 

from that point TalkBack reads the 

items in that subpage and not the items 

in the menu. But a user who enters a 

subpage should not have to click on the 

page first; the items recognized by the 

voice synthesis should only be the ones 

that are also visible. The subpages 

themselves (when entered properly 

without this issue with the menu) are 

navigable with TalkBack; the only 

problem is the unlabeled buttons (see 

criterion 1.1.1). Figure 21 shows 

examples of such buttons when sharing 

medical records. 
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Figure 21. Unlabeled buttons not recognized by the voice synthesis. 

1.3.2 Meaningful sequence 

WCAG 2.0 State Evaluation Result Conformance   

When the sequence in 

which content is presented 

affects its meaning, 

a correct reading 

sequence can 

be programmatically 

determined. (Level A) 

When entering a subpage with the 

voice synthesis, the order in which 

items are recognized and read out 

loud seems logical even though the 

issue with the menu found in criterion 

1.3.1 is still evident. 

Conforms to 

criterion 1.3.2. 

 

1.3.3 Sensory Characteristics 

WCAG 2.0 State Evaluation Result Conformance   

Instructions provided for 

understanding and operating 

content do not rely solely on 

sensory characteristics of 

components such as shape, 

size, visual location, 

orientation, or sound. (Level 

A) 

The search button is not labeled. In 

“MEDICAL RECORDS” and 

“Records Agent” there are buttons 

that are not labeled with text and 

therefore these two pages do not 

conform. See Figure 19 and Figure 

20. 

 

Does not 

conform to 

criteria 1.3.3. 

http://www.w3.org/TR/WCAG20/#correct-reading-sequencedef
http://www.w3.org/TR/WCAG20/#correct-reading-sequencedef
http://www.w3.org/TR/WCAG20/#programmaticallydetermineddef
http://www.w3.org/TR/WCAG20/#programmaticallydetermineddef
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1.4.1 Use of Color 

WCAG 2.0 State Evaluation Result Conformance   

Color is not used as the only 

visual means of conveying 

information, indicating an 

action, prompting a response, 

or distinguishing a visual 

element. (Level A) 

All of the key web pages 

conform; no information is given 

solely by the use of color.  

 

Conforms to 

criterion 1.4.1. 

 

1.4.3 Contrast (minimum) 

WCAG 2.0 State Evaluation Result Conformance   

The visual presentation 

of text and images of text has 

a contrast ratio of at 

least 4.5:1. (Level AA) 

(Criterion cut) 

None of the key web pages 

conform to this criterion. But the 

error in contrast ratio is the exact 

same for all key web pages. The 

error lies in the “Back button” in 

the top left corner of the interface 

(Scala, n.d.). See Figure 22. 

Does not 

conform to 

criterion 1.4.3. 

 

 

Figure 22. The “Back button” that does not conform to the contrast ratio criterion. 

The “Back 

button” 

http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#contrast-ratiodef
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1.4.4 Resize Text   

WCAG 2.0 State Evaluation Result Conformance   

Except 

for captions and images of 

text, text can be resized 

without assistive 

technology up to 200 percent 

without loss of content or 

functionality. (Level AA) 

All key web pages can be resized 

up to 200% without loss of 

content or functionality. 

Conforms to 

criterion 1.4.4. 

 

1.4.5 Images of Text 

WCAG 2.0 State Evaluation Result Conformance   

If the technologies being used can 

achieve the visual 

presentation, text is used to 

convey information rather 

than images of text except for the 

following: (Level AA) 

Customizable: The image of text 

can be visually customized to the 

user's requirements; 

Essential: A particular 

presentation of text is essential to 

the information being conveyed. 

Note: Logotypes (text that is part 

of a logo or brand name) are 

considered essential. 

All key web pages conform. 

No text except for the 

logotype “Mina 

vårdkontakter” is conveyed 

through images. The logotype 

is considered essential and 

therefore it does not affect the 

conformance. 

Conforms to 

criterion 1.4.5. 

 

1.4.6 Contrast (enhanced) 

WCAG 2.0 State Evaluation Result Conformance   

The visual presentation 

of text and images of 

text has a contrast 

ratio of at least 7:1. 

(Level AAA) 

Since none of the key web pages 

conform to criterion 1.4.3, none of them 

conform to this criterion either. See 

criterion 1.4.3. 

Does not 

conform to 

criterion 1.4.6. 

http://www.w3.org/TR/WCAG20/#captionsdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#atdef
http://www.w3.org/TR/WCAG20/#atdef
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#visually-customizeddef
http://www.w3.org/TR/WCAG20/#essentialdef
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#contrast-ratiodef
http://www.w3.org/TR/WCAG20/#contrast-ratiodef
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1.4.8 Visual Presentation 

WCAG 2.0 State Evaluation Result Conformance   

For the visual presentation 

of blocks of text, a mechanism is 

available to achieve the 

following: (Level AAA) 

1. Foreground and background 

colors can be selected by the 

user. 

2. Width is no more than 80 

characters or glyphs. 

3. Text is not justified (aligned to 

both the left and the right 

margins). 

4. Line spacing (leading) is at 

least space-and-a-half within 

paragraphs, and paragraph 

spacing is at least 1.5 times 

larger than the line spacing. 

5. Text can be resized without 

assistive technology up to 200 

percent in a way that does not 

require the user to scroll 

horizontally to read a line of 

text on a full-screen window. 

None of the key web pages 

conform to this criterion, even 

though some of the 

requirements are fulfilled. 

1. Neither foreground nor 

background color can be 

selected by the user. 

2. The width is below 80 

characters. 

3. Text is not justified. 

4. The line spacing is not 

space-and-a-half within 

paragraphs but the paragraph 

spacing is at least 1.5 times 

larger than the line spacing. 

5. When resizing the text one 

has to scroll horizontally. 

Does not 

conform to 

criterion 1.4.8. 

 

1.4.9 Images of Text (No Exception) 

WCAG 2.0 State Evaluation Result Conformance   

Images of text are only used 

for pure decoration or where a 

particular presentation of text 

is essential to the information 

being conveyed. (Level AAA) 

Note: Logotypes (text that is part 

of a logo or brand name) are 

considered essential. 

See criterion 1.4.5.  Conforms to 

criterion 1.4.9. 

 

http://www.w3.org/TR/WCAG20/#blockstextdef
http://www.w3.org/TR/WCAG20/#mechanismdef
http://www.w3.org/TR/WCAG20/#fullscreenwindowdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#puredecdef
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#essentialdef


35 
 

Table 2 contains the operable criteria. The pages that conform are marked  and those 

that do not conform are marked .  

Table 2. The Conformance to the Success Criteria – The Operable Criteria. 

Criterion Level of 

conformance 

WEB PAGE 

MEDICAL 

RECORDS 

PATIENT Records 

Agent 

SETTINGS 

2.3.1 Three Flashes or Below 

Threshold 
A     

2.3.2 Three Flashes AAA     
2.4.1 Bypass Blocks A     
2.4.2 Page Titled A     
2.4.3 Focus Order A     
2.4.4 Link Purpose (In Context) A     
2.4.5 Multiple Ways AA     
2.4.6 Heading and Labels AA     
2.4.7 Focus Visible AA     
2.4.8 Location AAA     
2.4.9 Link Purpose (Link Only) AAA     
2.4.10 Section Headings AAA     

 

2.3.1 Three Flashes or Below Threshold 

WCAG 2.0 State Evaluation Result Conformance   

Web pages do not contain 

anything that flashes more 

than three times in any one 

second period, or the flash is 

below the general flash and 

red flash thresholds. (Level A)  

(Criterion cut) 

There are no flashes in any of the 

web pages.  

Conforms to 

criterion 2.3.1. 

 

2.3.2 Three Flashes 

WCAG 2.0 State Evaluation Result Conformance   

Web pages do not contain 

anything that flashes more 

than three times in any one 

second period. (Level AAA) 

There are no flashes in any of the 

web pages. 

Conforms to 

criterion 2.3.2. 
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2.4.1 Bypass Blocks 

WCAG 2.0 State Evaluation Result Conformance   

A mechanism is 

available to bypass 

blocks of content 

that are repeated on 

multiple Web pages. 

(Level A) 

The content that is repeated on the web 

pages is the links at the top of every page 

highlighted in  Figure 23, namely the links 

“Back Button”, “Log out” (Logga ut), 

“Messages”, “Menu” (Meny) and “Search”. 

There is no link to skip to the main content 

of each page, i.e. to not have to examine 

these links before entering the main 

content. There is no mechanism available to 

bypass these links.  

Does not 

conform to 

criterion 2.4.1. 

 

 

 

Figure 23. The web content repeated on every page. 

2.4.2 Page Titled 

WCAG 2.0 State Evaluation Result Conformance   

Web pages have 

titles that describe 

topic or purpose. 

(Level A) 

All the pages have titles that correspond to 

their content. The titles can be seen in the 

web browser, it is the names of each web 

page. 

Conforms to 

criterion 2.4.2. 

 

2.4.3 Focus Order 

WCAG 2.0 State Evaluation Result Conformance   

If a Web page can be 

navigated sequentially and the 

navigation sequences affect 

meaning or operation, 

focusable components receive 

focus in an order that preserves 

meaning and operability. 

(Level A) 

When navigating the web site 

sequentially, the focusable 

components (in this case links to 

different kinds of content) receive 

focus in a reasonable and logic 

order. 

Conforms to 

criterion 2.4.3. 

Back Button 

Messages 
Menu 

Log out 

Search 
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2.4.4 Link Purpose (In Context) 

WCAG 2.0 State Evaluation Result Conformance   

The purpose of each link can be 

determined from the link text 

alone or from the link text together 

with its programmatically 

determined link context, except 

where the purpose of the link 

would be ambiguous to users in 

general. (Level A) 

All the links are labeled with 

text and therefore the link 

purpose is clear. 

Conforms to 

criterion 2.4.4. 

 

2.4.5 Multiple Ways 

WCAG 2.0 State Evaluation Result Conformance   

More than one way is 

available to locate 

a Web page within 

a set of Web 

pages except where 

the Web Page is the 

result of, or a step in, 

a process. (Level AA) 

The only way to locate a web page within 

a set of web pages (in this case to know 

which web page a subpage belongs to in 

Figure 4) is to click the link “Menu”, the 

subpage is then highlighted in gray and 

the web page it belongs to in turquoise as 

can be seen in Figure 24. 

Does not 

conform to 

criterion 2.4.5. 

 

 

Figure 24. Location of a subpage. 

The subpage highlighted 

in gray 

The page that the 

subpage belongs to, 

highlighted in turquoise 
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2.4.6 Heading and Labels 

WCAG 2.0 State Evaluation Result Conformance   

Headings and 

labels describe topic 

or purpose. (Level 

AA) 

The subpages in “PATIENT”, “AGENTS & 

LOGS” and “SETTINGS” all have the 

heading “The Medical Records” 

(Journalen). This means that the user does 

not know where in the hierarchical structure 

(see Figure 4) he currently is since “The 

Medical Records” as heading implies that 

the user currently is in one of the subpages 

to “MEDCAL RECORDS”. An example of 

these misleading headings can be seen in 

Figure 25. 

Does not 

conform to 

criterion 2.4.6. 

 

 

Figure 25. Misleading headings. Example given from “Records Agent”, a subpage to 

“AGENTS & LOGS”. 

 

2.4.7 Focus Visible 

WCAG 2.0 State Evaluation Result Conformance   

Any keyboard operable 

user interface has a 

mode of operation 

where the keyboard 

focus indicator is 

visible. (Level AA) 

When navigating the web site using 

voice synthesis, there is a visible focus 

indicator that highlights the element that 

is focused.   

Conforms to 

criterion 2.4.7. 

Misleading heading, this 

is a subpage to 

”AGENTS & LOGS” 

and not to “MEDICAL 

RECORDS” 
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2.4.8 Location 

WCAG 2.0 State Evaluation Result Conformance   

Information about the user's 

location within a set of Web 

pages is available. (Level 

AAA) 

By clicking the link “Menu” the 

user can locate where in Figure 4 

the subpage belongs. See criterion 

2.4.5. 

Conforms to 

criterion 2.4.8. 

 

2.4.9 Link Purpose (Link Only) 

WCAG 2.0 State Evaluation Result Conformance   

A mechanism is available to 

allow the purpose of each link 

to be identified from link text 

alone, except where the 

purpose of the link would 

be ambiguous to users in 

general. (Level AAA) 

The purpose of each link can be 

determined by the link text only. 

Conforms to 

criterion 2.4.9. 

 

2.4.10 Section Headings 

WCAG 2.0 State Evaluation Result Conformance   

Section headings are 

used to organize the 

content. (Level 

AAA) 

(Criterion cut) 

The section headings to each subpage 

describe the content. The subpages that 

contain information divided in sections (for 

instance the notes from an appointment 

seen in Figure 26) all have headings that 

describe the content of each section.  

Conforms to 

criterion 2.4.10. 
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Figure 26. Notes from an appointment.  

Table 3 contains the understandable criteria. The pages that conform are marked  and 

those that do not conform are marked .  

Table 3. Conformance to the Success Criteria – The Understandable Criteria. 

Criterion Level of 

conformance 

WEB PAGE 

MEDICAL 

RECORDS 

PATIENT Records 

Agent 

SETTINGS 

3.1.1 Language of Page A     
3.1.2 Language of Parts AA     
3.1.3 Unusual Words AAA     
3.1.4 Abbreviations AAA     
3.1.5 Reading Level AAA     
3.1.6 Pronunciation AAA     
3.2.1 On Focus A     
3.2.2 On Input A     
3.2.3 Consistent Navigation AA     
3.2.4 Consistent Identification AA     
3.2.5 Change on Request AAA     
3.3.1 Error Identification A     
3.3.2 Labels or Instructions A     
3.3.3 Error Suggestion AA     
3.3.4 Error Prevention (Legal, 

Financial, Data) AA     

3.3.5 Help AAA     



41 
 

3.1.1 Language of Page 

WCAG 2.0 State Evaluation Result Conformance   

The default human 

language of each 

Web page can be 

programmatically 

determined. (Level 

A)  

By examining the source-code the default 

language of the web site can be determined 

since there is a HTML tag <html 

lang="en">. However, this indicates that 

the default language is English which is not 

the case, the default language is Swedish. 

Does not 

conform to 

criterion 3.1.1. 

 

3.1.2 Language of Parts 

WCAG 2.0 State Evaluation Result Conformance   

The human language of each 

passage or phrase in the 

content can be 

programmatically determined 

except for proper names, 

technical terms, words of 

indeterminate language, and 

words or phrases that have 

become part of the vernacular 

of the immediately surrounding 

text. (Level AA)  

Since all the text on the web site 

is written in Swedish, the result 

from criterion 3.1.1 is applicable 

to all parts of the web site. 

Does not 

conform to 

criterion 3.1.2. 

 

3.1.3 Unusual Words 

WCAG 2.0 State Evaluation Result Conformance   

A mechanism is 

available for 

identifying specific 

definitions of words 

or phrases used in 

an unusual or 

restricted way, 

including idioms 

and jargon. (Level 

AAA)  

No mechanism is available for identifying 

specific definitions of words. This is a 

criterion that is very relevant to the key web 

page “MEDICAL RECORDS” since there 

are several subpages that contain words that 

have to be seen as unusual to people who 

are not healthcare professionals.  

Does not 

conform to 

criterion 3.1.3. 
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3.1.4 Abbreviations 

WCAG 2.0 State Evaluation Result Conformance   

A mechanism for identifying 

the expanded form or meaning 

of abbreviations is available. 

(Level AAA)  

There is no mechanism available 

to expand or explain 

abbreviations. 

Does not 

conform to 

criterion 3.1.4. 

 

3.1.5 Reading Level 

WCAG 2.0 State Evaluation Result Conformance   

When text requires reading ability 

more advanced than the lower 

secondary education level after 

removal of proper names and titles, 

supplemental content, or a version 

that does not require reading ability 

more advanced than the lower 

secondary education level, is 

available. (Level AAA)  

According to the author, 

there is text that requires 

reading ability more 

advanced than lower 

secondary education level. 

No simplified versions are 

available.  

Does not 

conform to 

criterion 3.1.5. 

 

3.1.6 Pronunciation 

WCAG 2.0 State Evaluation Result Conformance   

A mechanism is 

available for 

identifying specific 

pronunciation of 

words where 

meaning of the 

words, in context, is 

ambiguous without 

knowing the 

pronunciation. (Level 

AAA) 

Generally speaking, there are no words on 

the web site that in context are ambiguous 

without knowing the pronunciation. 

However, such words might occur in the 

notes from the doctor’s appointments but 

these notes are different for every patient. 

There is no mechanism available for 

pronouncing such words on the web site, 

but by using voice synthesis the web site 

conforms to this criterion. 

Conforms to 

criterion 3.1.6. 

 

3.2.1 On Focus 

WCAG 2.0 State Evaluation Result Conformance   

When any component 

receives focus, it does 

Components receive focus when using 

voice synthesis and this does not affect the 

Conforms to 

criterion 3.2.1. 
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not initiate a change 

of context. (Level A)  

context; it only highlights the component 

that receives focus. 

3.2.2 On Input 

WCAG 2.0 State Evaluation Result Conformance   

Changing the setting of any user 

interface component does not 

automatically cause a change of 

context unless the user has been 

advised of the behavior before 

using the component. (Level A)  

In the cases where the patient 

can enter input the context does 

not change.  

Conforms to 

criterion 3.2.2. 

 

3.2.3 Consistent Navigation 

WCAG 2.0 State Evaluation Result Conformance   

Navigational mechanisms that 

are repeated on multiple Web 

pages within a set of Web pages 

occur in the same relative order 

each time they are repeated, 

unless a change is initiated by 

the user. (Level AA)  

The menu, which is regarded as 

the only navigational 

mechanism, is accessible from 

all web pages and it presents the 

web pages in the same order 

independent of the web page it 

is accessed from. 

Conforms to 

criterion 3.2.3. 

 

3.2.4 Consistent Identification 

WCAG 2.0 State Evaluation Result Conformance   

Components that have the 

same functionality within a 

set of Web pages are 

identified consistently. 

(Level AA)  

The menu and search buttons are the 

components that appear on all web 

pages and they both have the same 

functionality independent of the web 

page they are accessed from. 

Conforms to 

criterion 3.2.4. 

 

3.2.5 Change on Request 

WCAG 2.0 State Evaluation Result Conformance   

Changes of context are 

initiated only by user 

request or a mechanism is 

available to turn off such 

changes. (Level AAA)  

The context does not change unless 

the user wants it to, for instance 

entering a different web page.  

Conforms to 

criterion 3.2.5. 
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3.3.1 Error Identification 

WCAG 2.0 State Evaluation Result Conformance   

If an input error is 

automatically 

detected, the item 

that is in error is 

identified and the 

error is described to 

the user in text. 

(Level A)  

The user can enter input when searching for 

content within the web page (Search 

button), when sharing the medical records, 

when changing the contact information and 

when adding contact information to a 

relative. When searching and changing the 

contact information, the input is not 

restricted to certain characters and therefore 

no errors occur. When sharing the medical 

records, the social security number of that 

person has to be entered. If this number is 

the wrong format, an error message appears 

(see Figure 27). When adding contact 

information to a relative (i.e. clicking “Lägg 

till närstående”), the names and telephone 

number are required and the user is alerted 

with an error message when the input is 

empty. See Figure 28. 

Conforms to 

criterion 3.3.1. 

 

 

Figure 27. The error message that appears when entering the social security number in 

the wrong format.  

Error message 
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Figure 28. The error identification when input fields are empty. 

 

3.3.2 Labels or Instructions 

WCAG 2.0 State Evaluation Result Conformance   

Labels or 

instructions are 

provided when 

content requires 

user input. (Level 

A)  

The user can enter input when searching for 

web content, sharing medical records, 

changing contact information and adding 

contact information to a relative. All these 

fields of input are provided with instructions 

on what the user should enter as input.  

Conforms to 

criterion 3.3.2. 

 

3.3.3 Error Suggestion 

WCAG 2.0 State Evaluation Result Conformance   

If an input error is 

automatically detected 

and suggestions for 

correction are known, 

then the suggestions 

are provided to the 

user, unless it would 

jeopardize the security 

or purpose of the 

content. (Level AA)  

An error message appears when the user 

tries to share his medical records but 

enters the social security number in the 

wrong format. The error message clearly 

states what input is required. See Figure 

27.  

If the required fields for adding contact 

information to a relative are left empty 

(See Figure 28), there are no suggestions 

given to the user of what input to enter. 

This could for instance be suggestions of 

Does not 

conform to 

criterion 3.3.3. 

Required input fields 

Error message 
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what types of characters that are allowed 

to enter.  

 

3.3.4 Error Prevention (Legal, Financial, Data) 

WCAG 2.0 State Evaluation Result Conformance   

For Web pages that cause legal 

commitments or financial 

transactions for the user to occur, 

that modify or delete user-

controllable data in data storage 

systems, or that submit user test 

responses, at least one of the 

following is true: (Level AA)  

Reversible: Submissions are 

reversible. 

Checked: Data entered by the user is 

checked for input errors and the user 

is provided an opportunity to correct 

them. 

Confirmed: A mechanism is 

available for reviewing, confirming, 

and correcting information before 

finalizing the submission. 

The user-controllable data 

can be found in the page 

“Contact Information”, see 

criterion 3.3.1. All 

submissions the user can 

perform are reversible. The 

user’s input is not checked 

for errors no more than an 

alert if required input fields 

are left empty. There is no 

mechanism available for 

confirming the submission 

but since it is reversible this 

does not pose a problem.  

Conforms to 

criterion 3.3.4. 

 

3.3.5 Help 

WCAG 2.0 State Evaluation Result Conformance   

Context-sensitive 

help is available. 

(Level AAA)  

Every web page and respective subpages 

contain information about the content. There 

is no general help section concerning the 

entire web site, the user is referred to The 

Care Guide (Vårdguiden) in case the user 

has questions, see Figure 29.  

Conforms to 

criterion 3.3.5. 
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Figure 29. The referral to The Care Guide.  

Table 4 contains the robust criteria. The pages that conform are marked  and those that 

do not conform are marked .  

Table 4. The Conformance to the Success Criteria – The Robust Criteria. 

Criterion Level of 

conformance 

WEB PAGE 

MEDICAL 

RECORDS 

PATIENT Records 

Agent 

SETTINGS 

4.1.1 Parsing A     

 

4.1.1 Parsing 

WCAG 2.0 State Evaluation Result Conformance   

In content implemented using markup 

languages, elements have complete 

start and end tags, elements are nested 

according to their specifications, 

elements do not contain duplicate 

attributes, and any IDs are unique, 

except where the specifications allow 

these features. (Level A)  

Note: Start and end tags that are 

missing a critical character in their 

formation, such as a closing angle 

bracket or a mismatched attribute 

value quotation mark are not 

complete. 

All the web pages conform 

to this criterion according 

to the developers at EVRY 

(Jansson, 2014). 

Conforms to 

criterion 4.1.1. 
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4.1.5 Report the Evaluation Findings 

Aggregating and reporting evaluation findings; making evaluation statements; and 

calculating overall scores. 

According to the results of the evaluation the web site does not conform to WCAG 2.0 

due to the lack of conformance on several success criteria. The conformance level was 

set to the highest level of conformance (AAA) and there are several criteria that the web 

site did not conform to, even on the lower levels AA and A. Table 5 summarizes the 

accessibility problems that was found in the evaluation and provides suggestions on how 

to improve the accessibility of the web site. The suggestions are based on the sufficient 

and advisory techniques provided in WCAG 2.0 (W3C 2013) as well as the author’s own 

ideas. Note that these are the author’s suggestions and that there might be other solutions 

too. The order of the suggestions corresponds to the order in which they were found in 

the evaluation. 

Table 5. Suggestions to Improvement according to the Evaluation Result  

Identified 

Problem 

Guidelines that 

Address this Problem 

Suggestions to Improvement   

1. Unlabeled buttons 1.1.1, 1.3.1 and 1.3.3. Buttons that do not have a text label cause problems when a 

voice synthesis is used, the user cannot understand the 

purpose of the button. This could be improved by making 

sure that all buttons and links have text labels. 

2. Hidden menu 

recognized by the 

voice synthesis 

1.3.1 and 2.4.1. When entering a subpage from the menu, the menu 

becomes hidden but the voice synthesis still reacts as if it 

was visible. This could be solved by adding a link 

(preferably the first element on every page) that can skip 

content and transfer the focus of the voice synthesis to the 

first element of that page. By doing so, the user would not 

have to swipe through elements that appear on all pages 

such as the menu and the search button. This would also 

make the web site conform to criterion 2.4.1. 

3. Resizing text 

aggravates 

navigation 

1.4.4 and 1.4.8. The web site does conform to this criterion. However, the 

navigation gets harder when the text is enlarged and 

therefore it is worth considering. One possible solution is to 

apply a liquid layout where the text wraps when the page is 

enlarged. This way, the text would remain readable without 

the need for horizontal scroll even though there would be 

more vertical scroll.  

4. No choice of 

foreground or 

background color 

available 

1.4.3, 1.4.6 and 1.4.8. There is no option available to change the foreground or 

background color. A solution could be to add different style 

sheets that the user could choose from. This could also 

solve the contrast issue found in criteria 1.4.3 and 1.4.6. 

5. Line spacing not 

sufficient 

1.4.8. The line spacing is not space-and-a-half within paragraphs. 

This could be solved by simply adjusting the line spacing. It 

could also be a part of the style sheet idea introduced in 

problem 4, for instance a style sheet named “Easy to Read”.  

6. Misleading 

headings 

2.4.5 and 2.4.6. The headings of the pages do not always correspond to the 

content as can be seen in Figure 25. This could be solved by 

making sure that the headings always correspond well to 

the content of the page. 
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7. Swedish not the 

default language 

3.1.1 and 3.1.2. According to the source-code the default language of the 

web site is English. To make the web site conform to these 

criteria, the default language should be changed to Swedish. 

8. Abbreviations not 

explained 

3.1.4. There is no mechanism available to expand or explain 

abbreviations. A solution could be to add the style sheet 

“Easy to Read” as suggested in problem 5. This style sheet 

would in that case not use abbreviations at all. Another 

solution could be to add a functionality that can expand the 

abbreviations when clicking or hovering over them. In that 

case it is important that this functionality is supported by 

assistive technologies such as voice synthesis. 

9. Reading level too 

high 

3.1.3 and 3.1.5. There is text that requires reading ability more advanced 

than lower secondary education level which made the web 

site not conform to criterion 3.1.5.  The language use is 

very much dependent on the person who is writing the 

medical records, .i.e. health professionals, and it would 

therefore be a good idea to include some kind of dictionary 

where unusual words are explained. A link to this 

dictionary would then be provided at every time an unusual 

word is used. Another, possibly more complex, solution 

could be to apply a style sheet “Easy to Read” as suggested 

in problem 5 and 8 where the language is simplified. This 

would basically require that the medical records are written 

in two ways which would lead to more work for the 

healthcare professionals.  

10. No suggestions 

on input errors 

3.3.3. When the user enters or modifies his phone number, there is 

only an error occurring when the phone number field or 

fields are left empty. This means that the user can enter any 

type of characters without getting an error message, even 

though a phone number only consists of digits. A solution 

would be to identify the type of characters that the user 

enters and only allow digits in these input fields. This 

would prevent the user from entering an invalid phone 

number by mistake. 

11. No help page 

available 

3.3.5. Even though the web site conforms to this criterion, there is 

no help page available. It is worth considering including a 

page with Frequently Asked Questions (FAQ) so that the 

user not always has to turn to the Care Guide, see Figure 

29. This page could thus spare the Care Guide from 

answering the same questions many times. One idea could 

also be to combine the dictionary suggested in problem 9 

with this FAQ page.  
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4.2 Personas Used in the Evaluation 

Here will be presented the three personas used in the evaluation. The outcome of the 

evaluation when the user scenarios of the personas were applied is presented in Section 

4.3.  

4.2.1 Persona with Perceptual Impairment – Albin, 61 

Persona description 

 Suffers from an increasingly severe visual impairment 

due to an inherited disease called aniridia (lack of 

iris) on both eyes. His troubles are caused by high 

pressure within the eye (glaucoma) as well as 

increased cataract7 on both eyes. This impairment 

makes it harder and harder for Albin to distinguish 

contrasts, colors and details. Albin regularly takes 

medication to keep the eye pressure under control. 

Figure 30 is a visual representation of Albin. 

 Gradually Albin’s sight has become worse. He has 

always been using glasses but during the last 10 

years his vision impairment has become a 

disability that aggravates his daily life. Albin perceives what he sees as blurry 

compared to when the impairment was less severe and this has made it a lot 

harder for him to read and write. 

 Works as a teacher in junior high school since 35 years. Albin used to teach 

mathematics but for the last 10 years he has been doing only administrative 

work such as planning timetables for the courses. He is also responsible for the 

special needs program that the school has, a program that aims to facilitate the 

daily life in school for pupils with special needs. 

 Albin has never been very interested in new technology but the administrative 

work requires the use of the school’s intranet. At work, he logs in to the intranet 

to read and write e-mails, follow the news feed of the school and to schedule 

courses.  

 Within a year the school will update all of their hardware used by employees, 

the old personal computers will be replaced by tablets8 which frightens Albin a 

bit since he has never used a tablet or smartphone before. All employees will be 

given their own tablet which can be used for personal errands as well. 

 Albin needs to use assistive technologies to be able to read and write. He uses 

voice synthesis that reads text on a screen out loud and to write he uses a braille9 

keyboard. 

                                                           
7 Cataract is a clouding of the lens inside the eye. 
8 A mobile device with a larger screen than a smartphone that can be used to access internet services, e.g. 

applications and web sites. 
9 A tactile writing system used by people with low or no vision.  

Figure 30. (Public Domain Vectors, n.d.). 
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 Albin sees his ophthalmologist (eye doctor) once every third month to check up 

on the development of his cataract and to receive the prescription of glaucoma 

medication. The last couple of times they have been talking about eye surgery to 

reduce the effects of the cataract although there are a lot of risks of further sight 

losses involved in such proceedings. There is a lot of information to process 

concerning this surgery and Albin is worried about what is going to happen. 

Motivation to use medical records online 

 Wants to be less worried about his medical condition. 

Goals to achieve by using medical records online 

 Read and re-read the medical records to verify what the doctor said on the last 

appointment. 

 Ensure that he takes the right dose of medication.  

User scenarios 

A. Examine the most recent event that has occurred in his medical records. 

B. Verify his prescription of medication. 

C. Share his medical records with a relative.  

4.2.2 Persona with Physical Impairment – Maja, 55 

Persona description 

 Maja suffers from rheumatoid arthritis (RA). The disease 

causes pain and stiffness her limbs, especially the hands 

and therefore her movement in fingers is limited. Maja 

sees her physiotherapist once a week and she regularly 

takes biologic medication10 to cope with her impairment. 

Figure 31 is a visual representation of Maja.  

 The disease appeared gradually in Maja’s life. Four years 

ago she started to sense that there was something going on 

with her body; she was feeling more tired than usual, her 

fingers and toes sometimes were swollen in the 

morning and she felt inexplicable pain and stiffness in 

her joints from time to time. One year later she decided to go see a doctor since 

the disease caused problems and limited her daily life. Ever since, the disease 

has limited her daily life in the sense that physical activities she used to do easily 

she now struggles with. The exercise she does with her physiotherapist together 

with the medication is very helpful, even though she knows her life will never be 

the same.  

 Maja works as a receptionist in a hotel. The work consists of accommodating 

new guests and be available for questions etc. When working she tries to be as 

                                                           
10 A medication that derives from a biological source. 

Figure 31. Maja (Open ClipArt, Maja, n.d.). 
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active as possible since the job is very sedentary and contributes to her stiffness. 

To manage the bookings she uses a personal computer with a regular size 

keyboard which she pretty comfortably can handle despite her impairment. 

 Maja is not adverse to new technology even though it is not a big interest. She 

loves to travel and that has made her discover all the advantages that a 

smartphone brings. When on vacation she uses her smartphone to search for 

good restaurants, cafés and museums. She always carries a stylus pen in her 

purse that she uses to more easily maneuver her phone. Unfortunately, her 

impairment has decreased her ability to travel on her own, she feels a bit 

insecure and uncomfortable due to pain and stiffness in joints. Also, she has 

some difficulties writing on the smartphone since the keyboard is very small 

compared to the regular size keyboard she uses at work. 

 When back home, her smartphone is mostly used to communicate by calling or 

sending messages. She is not on Facebook11 or any other social media. Before 

RA became a part of her life, she played a lot of Candy Crush12 on her phone but 

this game requires too much precision in fingers so she quitted playing. 

Motivation to use medical records online 

 Wants to feel that she can take care of herself as much as possible.  

Goals to achieve by using medical records online 

 Ensure that she takes the right doses of medication. 

 Remind herself of the exercises she has been told to do by her physiotherapist. 

User scenarios 

A. Read the most recent notes written in her medical records. 

B. Verify her prescription of medication. 

C. Share her medical records with a relative. 

4.2.3 Persona with Cognitive Impairment – Vilhelm, 53 

Persona description 

 Suffers from Receptive aphasia. Vilhelm has difficulties to 

understand written and spoken text but he is able to read and 

understand simple and short amounts of text. He is able 

to speak but the language sounds are often 

confused which makes it hard for people to 

understand what he is saying. Figure 32 is a 

visual representation of Vilhelm.  

 At the age of 49 Vilhelm had a stroke which caused 

damages to his brain, his aphasia was one of 

the consequences of the stroke.   

                                                           
11 A social media used to communicate and share photos, videos and other content online. 
12 A popular game on mobile devices. 

Figure 32. Vilhelm (Open ClipArt, Vilhelm, n.d.). 
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 The first years after the stroke Vilhelm could not produce any meaningful 

sounds at all but thanks to medication and regular rehabilitation with a speech 

therapist he is now able to produce simple phrases that have meaning.  

 Vilhelm works in a warehouse where he packages and labels books. The job is 

feasible to him since there is not much reading and writing to it.  

 Vilhelm has always been interested in new technology and he was very keen to 

have a smartphone when they first appeared on the market. But the stroke has 

made it harder for him use his smartphone because of the difficulties he has to 

read and process information. He mainly uses his smartphone to make phone 

calls, play games, practice to read and speak with aphasia applications and 

access social media such as Facebook and Instagram13.  

 Vilhelm has much easier to understand and process information when he can 

read and listen at the same time. To see pictures or photos corresponding to the 

text is also very helpful, this helps him to understand and interpret the meaning 

of the text. 

 Vilhelm uses voice synthesis as assistive technology when accessing 

information online. Too often, according to Vilhelm, web sites and applications 

make him disappointed since they do not have support for voice synthesis. 

Because of this, Vilhelm distinguishes bad apps from good apps where the good 

apps support voice synthesis and the bad apps do not.  

 Vilhelm regularly sees his doctor and speech therapist. 

Motivation to use medical records online 

 Wants to feel that he can access his medical records on the same premises as 

everyone else. He does not want to be dependent on other people. 

Goals to achieve by using medical records online 

 Wants to be able to re-read the medical records to verify and process what the 

doctor said on the last appointment. 

 Ensure that he takes the right dose of medication. 

 Wants to be able to understand what the doctor has written without the help 

from anyone else.  

User scenarios 

A. Read the notes from the most recent appointment.  

B. Verify his most recent prescription of medication. 

C. Change respite of the medical records. 

D. Change his phone number. 

                                                           
13 A social media used to share photos. 
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4.3 Evaluation Result when Applying the User Scenarios of the 
Personas 

This section presents the difficulties that occurred to the personas when performing their 

user scenarios. The page “START” seen in Figure 33 is the starting point for each 

scenario; the subpages are then accessed from the menu. Some of the user scenarios are 

similar for the personas, they all want to be able to examine the latest notes or events that 

has occurred in their medical records as well as verify their prescriptions of medication. 

When applying similar user scenarios, the personas sometimes face the same problems 

despite their different disabilities. The user scenarios should therefore be read in the order 

in which they are presented since there will be referrals to previous user scenarios. 

 

Figure 33. The page ”START”. 

4.3.1 Albin’s User Scenarios 

Albin suffers from aniridia, a visual impairment that makes it hard for him to distinguish 

contrast, colors and details. He uses TalkBack to perform the user scenarios A, B and C. 

The yellow square that TalkBack provides to show the focused element is too vague for 

him to see. 

A. Examine the most recent event that has occurred in his medical records 

Albin performs four swipes to find the menu. He then examines the items (the 

links to the subpages) in the menu by swiping and letting the voice synthesis 

read every item out loud. The voice synthesis recognizes not only the items in 

the menu, it also states in what row and column each item is placed in the menu. 

Therefore, eight swipes are needed to find the first item in the menu which is the 

Medical Records overview which is the page Albin wants to enter, he thinks that 

the overview must be a good place to start. When Albin enters the Medical 
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Records Overview he begins to swipe through the elements on the page and the 

menu is again recognized by the voice synthesis, although it is hidden as can be 

seen in Figure 34.  

 

Figure 34. The hidden menu is recognized by the voice synthesis when swiping through 

the elements on the page. 

To avoid this, he has to click in Area 2 seen in Figure 34. If he clicks in Area 1 

and then swipes through the elements he will eventually end up on the menu 

button and this very issue with the menu reappears. Area 1 appears on all the 

subpages accessed from the menu and it is therefore crucial that Albin clicks on 

Area 2 when entering a new subpage. But Albin can distinguish Area 1 from 

Area 2 and he clicks on Area 2. If he clicks on the section heading 

“Journalöversikt” (which is the first element in Area 2) he has to perform nine 

swipes to reach the first item in the list of events. The fact that he can distinguish 

Area 1 from Area 2 saves him a lot of swipes and time, but a completely blind 

user would obviously struggle more. 

 

B. Verify his prescription of medication 

Again Albin examines the menu to find the web page Drug Prescriptions, 

fourteen swipes is needed. He clicks in Area 2 of this subpage and then starts 

swiping through the elements. If he clicks on the section heading “Läkemedel” 

he needs to perform fourteen swipes to reach the first item in the menu, see 

Figure 35. 

 

Area 1 

Area 2 

Item in the menu that receives 

focus although the menu is 

not visible. 

First item in the 

list of events 
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Figure 35. Albin entering the subpage ”Drug Prescriptions”.  

When clicking the first item in the menu, he enters the page seen in Figure 36. 

This page is a part of the subpage “Drug Prescriptions”, they have been regarded 

as pages of the same complete process (see Section 2.3.1). As can be seen in 

Figure 36, there is no Area 1 as in the previous pages which means that there is 

no longer this issue with the menu. However, the same type of problem occurs, 

the difference is that the menu from the previous page is again recognized by 

TalkBack, even though it is not visible. The problem is solved by first clicking 

somewhere on the page and only then start to swipe through the elements.  

 

Figure 36. The focus of the voice synthesis remains the same as in the previous page. 

Area 1 

Area 2 

First item in the 

menu 

The focus from the 

previous page 
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From this point, Albin finds it easy to swipe through the elements and acquire 

the information he wants. 

 

C. Share his medical records with a relative  

After finding the menu Albin needs to perform thirty-five swipes to find the 

subpage “Records Agent”. Albin again clicks in Area 2 and starts to swipe 

through the elements to find the tab “Share Medical Records”. If he clicks on the 

tab “Shared Records” (which is the first element in Area 2) the tab “Share 

Medical Records” is two swipes away.  

 

Figure 37. Albin entering the subpage “Records Agent”. 

When enterting the tab “Share Medical Records”, Albin clicks the heading 

“Share Medical Records” and starts to swipe through the elements. It takes him 

eleven swipes to reach the input field where the social security number of the 

person he wants to share his medical records with is entered. TalkBack 

recognizes the input field by saying “redigeringsruta”. Albin enters the social 

security number (belonging to one of the fictious patients) and clicks “Proceed” 

(Fortsätt). He then verifies the personal details of the person and clicks 

“Proceed”. These two steps can be seen in Figure 38.  

 

Figure 38. Albin entering the social security number and verifying the personal details 

of the person he wants to share his medical records with. 

Area 1 

Area 2 

The tab “Shared 

Records” 

The tab “Share Medical 

Records” 
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The buttons to go back and to proceed require several clicks in order for the 

voice synthesis to recognize their labels, i.e. reading the text written on them out 

loud. If Albin clicks on the heading “Steg 2: Kontrollera namn och adress” it 

takes him eight swipes to reach the button for proceeding since the buttons 

consist of several elements, the button itself, an arrow and text. This is not a big 

problem to Albin, when he reaches the button for proceeding he simply clicks it 

but he finds it a bit annoying to have to perfom so many swipes.  

 

Now Albin is to choose what parts of his medical records he wants to share, he 

also needs to select the start and end date for the chosen part. He reaches the part 

“Notes” in seven swipes after clicking the heading “Steg 3: Välj minst en 

journaldel som du ger tillgång till”. He swipes to the next element which is the 

button recognized by TalkBack as “Select date” (Välj datum). He now swipes 

again but TalkBack jumps directly to the next part, “Vaccinations”. Albin is 

confused so he swipes to the left to go back and  now he enters the gray date 

field. See Figure 39. 

 

Figure 39. Albin chooses the parts he wants to share as well as the start and end date of 

this part. 

Now Albin again swipes to be able to enter the start and end date. TalkBack 

does not however recognize the buttons for selecting the dates (as could be seen 

in Figure 21 on page 31). Albin zooms in a bit to better see the buttons and he 

then clicks them. To select the date he has to click on the calendar that appears, 

just swiping does not work, TalkBack keeps its focus on the date field behind 

the calendar. See Figure 40.  

 

“Select date” 

TalkBack jumps from here 

to here directly 

The gray date 

field 
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Figure 40. Albin selects the start and end dates. 

The final step is now reached which is the confirmation seen in Figure 41. After 

clicking the heading “Steg 4: Bekräfta” it takes him nineteen swipes to reach the 

button “Confirm” (Bekräfta). 

 

Figure 41. Albin confirms the sharing of his medical records. 

Over and all, Albin managed to perform all of his user scenarios. He struggled sometimes 

because of the fact that there were a lot of swipes needed when navigating, swipes that 

easily could be reduced. The unlabeled buttons for selecting the dates in scenario C also 

caused some trouble. The fact that Albin is not completely blind and still could use his 

eyesight to determine where to start navigating, i.e. click in Area 2 rather than Area 1, 

was advantageous. A blind person would struggle much more with this.  

4.3.2 Maja’s User Scenarios 

Maja suffers from rheumatoid arthritis (RA), a rheumatic disease which causes pain, 

stiffness and limited movement in fingers. She uses a stylus pen to increase her precision 

when performing the user scenarios A, B and C.  

The calendar 

TalkBack keeps its 

focus on the date 

field behind the 

calendar. 
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A. Read most recent notes written in her medical records 

Maja directly finds the menu and the link to the notes. She clicks the link and 

enters the subpage “Notes”. Since the list of notes is ordered chronologically 

with the most recent notes first (see Figure 42) she easily finds the most recent 

one. This user scenario posed no problems to Maja. 

 

 

Figure 42. Maja enters the subpage ”Notes”.  

B. Verify her prescription of medication 

This scenario is very similar to scenario A. Maja examines the menu to find the 

subpage “Drug Prescriptions” and enters it. The list of drug prescriptions is 

chronological with the most recent prescription first and Maja can easily retrieve 

the information she wanted. This user scenario posed no problems to Maja 

either. 

 

C. Share her medical records with a relative 

Maja examines the menu and finds the link to “Records Agent”. She then 

performs the same actions as we saw Albin do in his scenario C, although Maja 

does not use a voice synthesis. Up to the point where she has to select the start 

and end dates of the sharing everything runs smoothly. When she reaches this 

step, she finds the buttons a bit small, especially the ones for each day in the 

calendar. See Figure 43. The stylus pen is a bit too thick and she struggles a bit 

to select the date. By zooming in the problem is solved, however this loses some 

of the overview of the page as can be seen in Figure 43. But over and all, this 

user scenario did not pose big problems to Maja. 

 

Most recent item in 

the list of notes 
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Figure 43. Maja selects the start and end date of her sharing. To the right is the same 

page but zoomed in and therefore the overview of the page gets a bit lost. 

Maja did not really have to struggle to perform her user scenarios. There was a small issue 

with the buttons in scenario C which is something to bear in mind if other user scenarios 

are applied, this issue might occur on other parts of the web site as well. 

4.3.3 Vilhem’s User Scenarios  

Vilhelm suffers from Receptive aphasia; he has difficulties in understanding spoken and 

written text. This especially poses problems when he wants to read long and complicated 

pieces of text. Vilhelm uses TalkBack when performing the user scenarios A, B, C and 

D. By using voice synthesis, the information is provided to him in two manners, both 

written and spoken and this helps him to understand much better. Thus, he does not use 

TalkBack in the same manner as Albin. Albin used TalkBack to navigate by swiping 

through the elements on every page he entered, Vilhelm uses TalkBack as a support when 

reading and perceiving information on the site. So Vilhelm does not need to swipe through 

the elements since he can see them very well.  

A. Read the notes from the most recent appointment 

Vilhelm clicks the menu and from there he enters the subpage “Notes”. In the 

list of notes there are not just notes from his appointments and he carefully 

examines every item in the list to determine which one is from his most recent 

appointment. The items look very much the same, even though they are of 

different types (see Figure 44). It takes Vilhelm some time to do this since he 

has to let TalkBack read out loud what type of note every item is, he wants 

TalkBack to confirm what he has read before moving on. Finally he finds the 

right type of note, “appointment note”, and he clicks it to proceed.  
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Figure 44. Vilhelm searches for the most recent appointment note in the list of notes. 

Vilhelm has now entered the page he wanted and examines the information 

provided. Since this evaluation is done on a demo page there is no real 

information written on the page as can be seen in Figure 45. Whether or not 

Vilhelm has difficulties in understanding this text is thus very hard to say. All 

the text is not visible on the screen so he has to scroll to read it all. The 

appointment note is divided in different sections with headings (social, 

information etc.) which enable him to focus on one section at the time which 

certainly makes it easier to read.  

This is the type 

of note that 

Vilhelm is 

searching for 
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Figure 45. Vilhelm enters the page for his most recent appointment note. (Three screen 

shots merged). 

B. Verify his most recent prescription of medication 

This scenario is identical to Maja’s scenario B. Vilhelm examines the menu to 

find the subpage “Drug Prescriptions”. He then examines the list of prescriptions 

and clicks the first item in the list, the page can be seen in Figure 46. It is hard to 

say if the information provided is difficult for Vilhelm to understand or not, as 

was the case in scenario A. Although, this page contains less information and 

there are no paragraphs with a lot of text and therefore it is easier to understand 

and read for him.  

 

Section 

headings 
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Figure 46. Vilhelm examines his most recent prescription of medication. 

C. Change respite of the medical records 

To enter the subpage “Respite” Vilhelm examines the menu. He lets Talkback 

examine all the items in the menu to make sure he clicks the right link, this takes 

him some time since “Respite” is the twenty-second item in the menu. In the 

page, there is a substantial amount of text that takes Vilhelm some time to read 

and fully understand. There are only two alternatives, either he can choose to 

view all data or he can choose to only see confirmed data. Since there is no 

heading “Respite” confirming that he has entered the correct subpage he reads 

the content very carefully with the help from TalkBack. He is a bit surprised that 

there is no visual difference in the two alternatives; it would have been easier to 

distinguish the two choices if they for instance had had different colors. 
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Figure 47. Vilhelm enters the subpage ”Respite”. (Two screen shots merged).  

D. Change his phone number 

Vilhelm examines the menu to find the subpage “Contact Information”. This 

takes him some time since it is the thirteenth item in the menu. He again uses 

TalkBack to verify what he reads before proceeding. By clicking the button 

“Modify” (Ändra) in Figure 48 the fields become editable as can be seen in 

Figure 49 and Vilhelm can start editing. 
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Figure 48. Vilhelm enters the subpage ”Contact Information”. (Three screen shots 

merged). 

 

Button 

”Modify” 
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Figure 49. The editable fields for changing the contact information. 

When Vilhelm clicks the field where his phone number is written, TalkBack 

recognizes this as an “editable field” (redigeringsruta). It does not state what 

type of information that should be put in the field. But since every field has a 

heading (Private, Mobile etc), he understands that this is where to put the phone 

numbers and so he does and presses “Save” (Spara).  

To summarize, Vilhelm did not have to struggle as much as Albin to perform his user 

scenarios although he faced some difficulties. Since his impairment aggravates his 

understanding of written text, the difficulties he has very much depend on how the text is 

written and this depends on who is writing it. In any case, it is important that all blocks 

of text have a heading that corresponds to the content of the text, which it has in these 

scenarios accept for the headings of the subpages which remain “Journalen” on all 

subpages.  

4.3.4 Suggestions to Improvement According to the Evaluation Result 

All three personas managed to perform their respective user scenarios. Albin was 

probably the one who had to struggle the most since he relied very much on the voice 

synthesis TalkBack when navigating. He discovered that there were a lot of elements he 

had to swipe through to reach the actual content of each page; e.g. Area 1 in Figure 34. 

When swiping through the items in the menu, it took him a lot of swipes to reach the page 

he was aiming for. This could be solved by not expanding all the subpages directly; an 

example of a modified menu can be seen in Figure 50.  
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Figure 50. Example of a modified menu where the subpages do not expand directly.  

Albin also found that there were some elements, often buttons, that consisted of several 

elements instead of one, forcing him to swipe several times to move on to the next 

element. Therefore, it is advised that all the buttons are examined to make sure that a 

voice synthesis treats a button as one element rather than two or three. Maja felt that the 

navigation got a bit lost when the calendar was enlarged, an issue that could be solved by 

applying a liquid layout as suggested in Section 4.1.5. She also noticed that the buttons 

sometimes felt too small, this is something worth considering too. To Vilhelm, the idea 

of applying a style sheet “Easy to Read” as suggested in Section 4.1.5 would be helpful 

to make the content of his medical records more accessible. A better choice of section 

headings (see Figure 25) would also be preferable to Vilhelm as well as applying different 

colors to the different types of notes seen in Figure 44. Different colors of the choices on 

the subpage “Respite” seen in Figure 47 might also be a good idea to clarify this important 

choice.  

Another problem that was identified but not covered by the user scenarios was the fact 

that the default back button that exists on all Android phones not always led back to the 

same page as the button “Back” (Tillbaka) seen on several pages, e.g. Figure 51. Where 

the button “Back” led to the previous page, in this case the list of drug prescriptions seen 

in Figure 35, the default back button on the Android phone led back to the page preceding 

this page, namely the “Medical Records Overview”. 

The subpages to “PATIENT” 

only expand when clicking on 

“PATIENT” 
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Figure 51. Example of a page where the button ”Back” (Tillbaka) not led back to the 

same page as the default back button on the Android phone. 

  

Button “Tillbaka” 

Default back 

button on Android 
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4.4 Result Summary of the Two Evaluations 

This section presents a summary of the two evaluations; the evaluation made according 

to the Web Content Accessibility Guidelines 2.0 and the evaluation based on the user 

scenarios of the personas. Table 6 ranks the accessibility problems in order of importance 

according to the author. The more detailed results and suggestions to improvement can 

be found in Section 4.1.5 on page 48 and Section 4.3.4 on page 67. 

Table 6. The identified accessibility problems ranked in order of importance. 

Identified Problem Level of 

Importance 

Justification  

Misleading headings High The headings do not always 

correspond to the content which is 

misleading in general and especially 

if the user suffers from a cognitive 

impairment. 

Unlabeled buttons High If a button is unlabeled the voice 

synthesis cannot recognize it and 

therefore this aggravates the 

navigation severely. 

Hidden menu recognized by the 

voice synthesis 

High The menu should not be recognized 

by the voice synthesis unless it is 

visible. This causes navigation 

problems and confuses the user in 

general and even more so if he suffers 

from a visual impairment.  

No way to bypass content or 

expand the menu when clicking. 

High When voice synthesis is used, there is 

too much content that must be 

examined before the user can enter 

the actual content of the page. 

  

One button treated as several 

elements by the voice synthesis 

High This aggravates and slows down the 

navigation considerably to a user who 

suffers from a visual or cognitive 

impairment.  

The default Android back button 

does not lead back to the same 

page as the back button on some 

pages 

High This leads to confusion to all users. 

Abbreviations not explained Medium This might aggravate the accessibility 

to all users and especially those who 

suffer from cognitive impairment. 

Reading level too high Medium This might aggravate the accessibility 

to all users and especially those who 

suffer from cognitive impairment. 

No color distinction when 

changing the respite 

Medium Since the choice to change respite is a 

very important one that can lead to 

provision of unwanted information to 

the patient, a color distinction 

between the two choices would be 

preferable.  

No suggestions on input errors Medium This can lead to unnecessary input 

errors from the user. 
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Swedish not the default language Low The language of the page and the 

default language in the source-code 

should be the same. 

Resizing text aggravates 

navigation 

Low The navigation problem caused by 

this was not severe. 

 

No choice of foreground or 

background color available 

Low This is important in order for the web 

site to conform to criterion 1.4.8, 

otherwise it does not pose a big 

problem. 

Line spacing not sufficient Low This is important in order for the web 

site to conform to criterion 1.4.8, 

otherwise it does not pose a big 

problem. 

No help page available Low This might be helpful to spare the 

Care Guide from answering the same 

questions many times. 
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 Discussion 

As could be seen in the result section, the evaluated mobile web site for medical records 

online does not conform to the success criteria of the Web Content Accessibility 

Guidelines (WCAG) 2.0. This means that there were pages and content on the web site 

that did not conform to certain criteria, it does not mean that the whole web site is 

inaccessible. It is however the success criteria that illuminate different kinds of problems 

in accessibility that are interesting to discuss and not the criteria that already are met. 

The evaluation that was made by applying the user scenarios of the personas to some 

extent identified similar problems as did the evaluation according to WCAG 2.0. They 

both identified unlabeled buttons, issues with the menu when using voice synthesis, 

navigation issues when enlarging the pages and the lack of opportunities to bypass 

repeated blocks of content. There were also some misleading headings that the guidelines 

identified; these headings caused some confusion to Vilhelm since his aphasia aggravates 

his ability to understand written text and it is important that sections have headings that 

correspond well to the content of the sections. 

The guidelines also identified some problems that did not occur to the personas; namely 

the lack of choice of background and foreground color, the unsufficient line spacing, the 

default language of the web site, the lack of suggestions to input errors and the fact that 

there is no help page available. Since the guidelines were applied to the complete 

representative sample this is a reasonable outcome. It is important to point out that the 

user scenarios of the personas served more as examples of a human using the web site 

and they did not cover the complete representative sample of the web site. When applying 

the guidelines the evaluation becomes much more detailed, and all pages in the 

representative sample are treated as equally important. The use of personas gives a more 

human perspective to the evaluation where some pages are more frequently used and 

therefore considered to be more important than others, which is reflected by the choice of 

user scenarios. Consequently, some problems were found by the personas that the 

guidelines did not identify. There was this issue with the button “Back” that did not lead 

back to the same page as the default back button the Android phone (see Figure 51). 

Furthermore, Albin encountered some problems when performing his user scenarios 

using the voice synthesis TalkBack. He found that there were a lot of unnecessary swipes 

due to unnecessary elements he had to swipe through when navigating; the focus of 

TalkBack got stuck on elements for several swipes. Since the evaluation was performed 

on one singular smartphone, in one singular web browser and using one type of voice 

synthesis, this might differ for other voice synthesis or assistive technologies. However, 

the conditions for the evaluation were said to be independent of the technologies used and 

therefore it is a result that cannot be ignored.   

This human perspective given by the personas also addressed the understanding of the 

content. Vilhelm discovered that the choice of changing respite was not totally clear only 

by the look of the two choices (show or not show unconfirmed notes). Since this is a very 
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important choice, it would be preferable to distinguish the two options by different colors.  

Vilhelm’s aphasia might furthermore pose problems if the content of his medical records 

is difficult to understand due to unusual words or complicated phrases. This however is 

hard to evaluate since it differs from patient to patient and the demo version of the web 

site did not contain any real content. It is rather a matter of affecting how the medical 

records are written by health professionals, a complicated question that an evaluation like 

this cannot answer. The guidelines only state that the reading level of the content should 

not be more advanced than the lower secondary education level, a criterion that is not 

very absolute nor obvious to determine. Thus, applying user scenarios of a persona with 

aphasia (Vilhelm) might be a better approach for this particular criterion, especially if it 

is applied to real content. 

The persona method might seem a highly subjective and not very precise method. It is 

based on a person (the author) pretending to be and act as these fictitious personalities 

would do and cannot therefore be seen as a substitute for involving real users. It is thus 

important to understand that the use of personas is not supposed to replace the 

involvement of real people. Rather, it should be seen as a complement to the guidelines. 

They can serve as a support to the further development of the web site, their different 

disabilities is something to bear in mind as the web site develops in the future. Since the 

personas have been created in collaboration with people working in their corresponding 

associations, they reflect well the needs that people with these disabilities have. Thus, the 

personas have fulfilled their intended purpose for this thesis. 

The use of WCAG 2.0 when evaluating the web site has truly addressed problems in 

accessibility; they are very detailed and thorough in the sense that they treat many 

different kinds of content. They put the web site in a different light by forcing the 

developer to adjust the design of content on the web site that otherwise easily is 

overlooked. In the presented results, every success criterion is provided with an 

explanation to why the web site conforms or not conforms. Explaining the results is 

crucial in order for the developers of the site to understand how the web site could be 

improved. The fact that the success criteria are very general makes them a powerful tool 

in the sense that all types of web content can be evaluated. On the other hand, this might 

be a weakness since the variety of web content is huge and sometimes more precise 

guidelines would be desirable. 

Applying the guidelines not only increases the accessibility for people with different 

disabilities, it also increases the accessibility for all potential users. However, one has to 

keep in mind that the latest update of the guidelines was made in 2008, and a lot of web 

sites that exist today did not, or could not, exist in 2008 due to the rapid growth of web 

technologies. Web sites constantly evolve, and the guidelines cannot possibly be updated 

as fast as all the web sites existing on the internet. In a world perfectly adapted to these 

guidelines, all web sites would remain static and not change unless the guidelines change. 

But of course, a static web site that does not change is not really a web site.  
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Another thing worth mentioning is that even if the web site would conform to all the 

success criteria and all the user scenarios of the personas could be performed without any 

issues, the user still needs to log in to the site. The login process depends on how 

accessible the use of for instance a Mobile Bank ID is, something that the developers of 

the web site for medical records cannot affect. To obtain a state where all web content on 

the Internet is as accessible as possible is a complicated mission that requires an effort 

from all people who produce web content. 

5.1 Author’s Reflections 

Writing this thesis was a process in which I struggled for a while to find the right 

approach. At first, only the guidelines (WCAG 2.0) were to be used to evaluate. But later 

on the personas were added to help address the issues that people with disabilities face 

when trying to access web content. Evaluating in to two different manners also added 

more credibility to the results. The difficulties I had to overcome when using the 

guidelines was to interpret the actual meaning of some of the guidelines, since some of 

them are written in a very general sense it was not always evident how they should be 

applied. When evaluating with the personas I found it hard to “act” as the personas, 

something that I think will be easier if I do something similar again in the future. The use 

of personas really has given me a different perspective on web accessibility and how easy 

it is to overlook the difficulties people with disabilities have and how inaccessible the 

World Wide Web often can be.    

This study not only contributes to the further development of the mobile web site for 

medical records online in Uppsala County, it can also be a help in all software 

development where accessibility is important to address. It shows the difference and 

similarities between evaluating according to specific standards (WCAG 2.0) and 

evaluating by using personas. This approach takes into consideration important factors 

that, according to my research, often are neglected in software development, namely 

accessibility factors for people with disabilities.  

5.2 Future Studies 

To further develop the web site and increase its accessibility, the results from the 

evaluation based on the Web Content Accessibility Guidelines 2.0 could be applied. This 

would make the web site meet all the success criteria and thus increase the accessibility. 

Apart from the suggested techniques and ideas in Section 4.1.5, other techniques are also 

recommended to examine in order to find the best solution possible.  

Furthermore, the personas created can be used in the future development of the site to 

make sure that the perspective of these groups of people is considered. In addition to the 

personas, the aid from real users would be a good continuation to get an even more human 

and realistic perspective on the accessibility of the site.  
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Appendix A - The Complete Guidelines Relevant to 
the Evaluation 

This appendix contains all the Web Content Accessibility Guidelines (WCAG) 2.0 that 

are relevant to the evaluation made in this thesis. The guidelines are here presented in 

their complete form with no cuts. All guidelines can be found in (Caldwell, 2008). 

Principle 1: Perceivable – Information and user interface 
components must be presented to users in ways they can 
perceive. 

Guideline 1.1 Text Alternatives 

Provide text alternatives for any non-text content so that it can be changed into other 

forms people need, such as large print, braille, speech, symbols or simpler language. 

1.1.1 Non-text Content 

All non-text content that is presented to the user has a text alternative that serves the 

equivalent purpose, except for the situations listed below. (Level A) 

 Controls, Input: If non-text content is a control or accepts user input, then it 

has a name that describes its purpose. (Refer to Guideline 4.1 for additional 

requirements for controls and content that accepts user input.) 

 Time-Based Media: If non-text content is time-based media, then text 

alternatives at least provide descriptive identification of the non-text content. 

(Refer to Guideline 1.2 for additional requirements for media.) 

 Test: If non-text content is a test or exercise that would be invalid if presented 

in text, then text alternatives at least provide descriptive identification of the 

non-text content. 

 Sensory: If non-text content is primarily intended to create a specific sensory 

experience, then text alternatives at least provide descriptive identification of the 

non-text content. 

 CAPTCHA: If the purpose of non-text content is to confirm that content is 

being accessed by a person rather than a computer, then text alternatives that 

identify and describe the purpose of the non-text content are provided, and 

alternative forms of CAPTCHA using output modes for different types of 

sensory perception are provided to accommodate different disabilities. 

 Decoration, Formatting, Invisible: If non-text content is pure decoration, is 

used only for visual formatting, or is not presented to users, then it is 

implemented in a way that it can be ignored by assistive technology. 

 

Guideline 1.3 Adaptable 

http://www.w3.org/TR/WCAG20/#non-text-contentdef
http://www.w3.org/TR/WCAG20/#text-altdef
http://www.w3.org/TR/WCAG20/#namedef
http://www.w3.org/TR/WCAG20/#ensure-compat
http://www.w3.org/TR/WCAG20/#media-equiv
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#sensoryexpdef
http://www.w3.org/TR/WCAG20/#sensoryexpdef
http://www.w3.org/TR/WCAG20/#CAPTCHAdef
http://www.w3.org/TR/WCAG20/#puredecdef
http://www.w3.org/TR/WCAG20/#atdef
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Create content that can be presented in different ways (for example simpler layout) 

without losing information or structure. 

1.3.1 Info and Relationships 

Information, structure, and relationships conveyed through presentation can be 

programmatically determined or are available in text. (Level A) 

1.3.2 Meaningful Sequence 

When the sequence in which content is presented affects its meaning, a correct reading 

sequence can be programmatically determined. (Level A) 

1.3.3 Sensory Characteristics 

Instructions provided for understanding and operating content do not rely solely on 

sensory characteristics of components such as shape, size, visual location, orientation, or 

sound. (Level A) 

Guideline 1.4 Distinguishable 

Make it easier for users to see and hear content including separating foreground from 

background. 

1.4.1 Use of Color:  

Color is not used as the only visual means of conveying information, indicating an action, 

prompting a response, or distinguishing a visual element. (Level A) 

Note: This success criterion addresses color perception specifically. Other forms of 

perception are covered in Guideline 1.3 including programmatic access to color and other 

visual presentation coding. 

1.4.3 Contrast (Minimum) 

The visual presentation of text and images of text has a contrast ratio of at least 4.5:1, 

except for the following: (Level AA) 

 Large Text: Large-scale text and images of large-scale text have a contrast ratio 

of at least 3:1; 

 Incidental: Text or images of text that are part of an inactive user interface 

component, that are pure decoration, that are not visible to anyone, or that are 

part of a picture that contains significant other visual content, have no contrast 

requirement. 

 Logotypes: Text that is part of a logo or brand name has no minimum contrast 

requirement. 

1.4.4 Resize text 

Except for captions and images of text, text can be resized without assistive technology up 

to 200 percent without loss of content or functionality. (Level AA) 

http://www.w3.org/TR/WCAG20/#structuredef
http://www.w3.org/TR/WCAG20/#relationshipsdef
http://www.w3.org/TR/WCAG20/#presentationdef
http://www.w3.org/TR/WCAG20/#programmaticallydetermineddef
http://www.w3.org/TR/WCAG20/#correct-reading-sequencedef
http://www.w3.org/TR/WCAG20/#correct-reading-sequencedef
http://www.w3.org/TR/WCAG20/#programmaticallydetermineddef
http://www.w3.org/TR/WCAG20/#content-structure-separation
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#contrast-ratiodef
http://www.w3.org/TR/WCAG20/#larger-scaledef
http://www.w3.org/TR/WCAG20/#user-interface-componentdef
http://www.w3.org/TR/WCAG20/#user-interface-componentdef
http://www.w3.org/TR/WCAG20/#puredecdef
http://www.w3.org/TR/WCAG20/#captionsdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#atdef
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1.4.5 Images of Text 

If the technologies being used can achieve the visual presentation, text is used to convey 

information rather than images of text except for the following: (Level AA) 

 Customizable: The image of text can be visually customized to the user's 

requirements; 

 Essential: A particular presentation of text is essential to the information being 

conveyed. 

Note: Logotypes (text that is part of a logo or brand name) are considered essential. 

1.4.6 Contrast (Enhanced) 

The visual presentation of text and images of text has a contrast ratio of at least 7:1, except 

for the following: (Level AAA) 

 Large Text: Large-scale text and images of large-scale text have a contrast ratio 

of at least 4.5:1; 

 Incidental: Text or images of text that are part of an inactiveuser interface 

component, that are pure decoration, that are not visible to anyone, or that are 

part of a picture that contains significant other visual content, have no contrast 

requirement. 

 Logotypes: Text that is part of a logo or brand name has no minimum contrast 

requirement. 

1.4.8 Visual Presentation 

For the visual presentation of blocks of text, a mechanism is available to achieve the 

following: (Level AAA) 

6) Foreground and background colors can be selected by the user. 

7) Width is no more than 80 characters or glyphs (40 if CJK). 

8) Text is not justified (aligned to both the left and the right margins). 

9) Line spacing (leading) is at least space-and-a-half within paragraphs, and 

paragraph spacing is at least 1.5 times larger than the line spacing. 

10) Text can be resized without assistive technology up to 200 percent in a way that 

does not require the user to scroll horizontally to read a line of text on a full-

screen window. 

1.4.9 Images of Text (No Exception) 

Images of text are only used for pure decoration or where a particular presentation of text 

is essential to the information being conveyed. (Level AAA) 

Note: Logotypes (text that is part of a logo or brand name) are considered essential. 

http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#visually-customizeddef
http://www.w3.org/TR/WCAG20/#essentialdef
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#contrast-ratiodef
http://www.w3.org/TR/WCAG20/#larger-scaledef
http://www.w3.org/TR/WCAG20/#user-interface-componentdef
http://www.w3.org/TR/WCAG20/#user-interface-componentdef
http://www.w3.org/TR/WCAG20/#puredecdef
http://www.w3.org/TR/WCAG20/#blockstextdef
http://www.w3.org/TR/WCAG20/#mechanismdef
http://www.w3.org/TR/WCAG20/#fullscreenwindowdef
http://www.w3.org/TR/WCAG20/#fullscreenwindowdef
http://www.w3.org/TR/WCAG20/#images-of-textdef
http://www.w3.org/TR/WCAG20/#puredecdef
http://www.w3.org/TR/WCAG20/#textdef
http://www.w3.org/TR/WCAG20/#essentialdef
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Principle 2: Operable - User interface components and 
navigation must be operable. 

Guideline 2.3 Seizures: Do not design content in a way that is known to 
cause seizures. 

2.3.1 Three Flashes or Below Threshold 

Web pages do not contain anything that flashes more than three times in any one second 

period, or the flash is below the general flash and red flash thresholds. (Level A) 

Note: Since any content that does not meet this success criterion can interfere with a user's 

ability to use the whole page, all content on the Web page (whether it is used to meet 

other success criteria or not) must meet this success criterion. See Conformance 

Requirement 5: Non-Interference. 

2.3.2 Three Flashes 

Web pages do not contain anything that flashes more than three times in any one second 

period. (Level AAA) 

Guideline 2.4 Navigable: Provide ways to help users navigate, find 
content, and determine where they are. 

2.4.1 Bypass Blocks  

A mechanism is available to bypass blocks of content that are repeated on multiple Web 

pages. (Level A) 

2.4.2 Page Titled 

Web pages have titles that describe topic or purpose. (Level A) 

2.4.3 Focus Order 

If a Web page can be navigated sequentially and the navigation sequences affect meaning 

or operation, focusable components receive focus in an order that preserves meaning and 

operability. (Level A) 

2.4.4 Link Purpose (In Context) 

The purpose of each link can be determined from the link text alone or from the link text 

together with its programmatically determined link context, except where the purpose of 

the link would be ambiguous to users in general. (Level A) 

2.4.5 Multiple Ways 

More than one way is available to locate a Web page within a set of Web pages except 

where the Web Page is the result of, or a step in, a process. (Level AA) 
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2.4.6 Headings and Labels 

Headings and labels describe topic or purpose. (Level AA) 

2.4.7 Focus Visible 

Any keyboard operable user interface has a mode of operation where the keyboard 

focus indicator is visible. (Level AA) 

2.4.8 Location 

Information about the user's location within a set of Web pages is available. (Level AAA) 

2.4.9 Link Purpose (Link Only) 

A mechanism is available to allow the purpose of each link to be identified from link text 

alone, except where the purpose of the link would be ambiguous to users in general. 

(Level AAA) 

2.4.10 Section Headings 

Section headings are used to organize the content. (Level AAA) 

Note 1: "Heading" is used in its general sense and includes titles and other ways to add a 

heading to different types of content. 

Note 2: This success criterion covers sections within writing, not user interface 

components. User Interface components are covered under Success Criterion 4.1.2. 

Principle 3: Understandable - Information and the operation of 
user interface must be understandable. 

Guideline 3.1 Readable: Make text content readable and understandable.  

3.1.1 Language of Page 

The default human language of each Web page can be programmatically determined. 

(Level A)  

3.1.2 Language of Parts 

The human language of each passage or phrase in the content can be programmatically 

determined except for proper names, technical terms, words of indeterminate language, 

and words or phrases that have become part of the vernacular of the immediately 

surrounding text. (Level AA)  

3.1.3 Unusual Words 

A mechanism is available for identifying specific definitions of words or phrases used in 

an unusual or restricted way, including idioms and jargon. (Level AAA)  



84 
 

3.1.4 Abbreviations 

A mechanism for identifying the expanded form or meaning of abbreviations is available. 

(Level AAA)  

3.1.5 Reading Level 

When text requires reading ability more advanced than the lower secondary education 

level after removal of proper names and titles, supplemental content, or a version that 

does not require reading ability more advanced than the lower secondary education level, 

is available. (Level AAA)  

3.1.6 Pronunciation 

A mechanism is available for identifying specific pronunciation of words where meaning 

of the words, in context, is ambiguous without knowing the pronunciation. (Level AAA)  

Guideline 3.2 Predictable: Make Web pages appear and operate in 
predictable ways.  

3.2.1 On Focus 

When any component receives focus, it does not initiate a change of context. (Level A)  

3.2.2 On Input 

Changing the setting of any user interface component does not automatically cause a 

change of context unless the user has been advised of the behavior before using the 

component. (Level A)  

3.2.3 Consistent Navigation 

Navigational mechanisms that are repeated on multiple Web pages within a set of Web 

pages occur in the same relative order each time they are repeated, unless a change is 

initiated by the user. (Level AA)  

3.2.4 Consistent Identification 

Components that have the same functionality within a set of Web pages are identified 

consistently. (Level AA)  

3.2.5 Change on Request 

Changes of context are initiated only by user request or a mechanism is available to turn 

off such changes. (Level AAA)  

 

Guideline 3.3 Input Assistance: Help users avoid and correct mistakes.  

3.3.1 Error Identification 

If an input error is automatically detected, the item that is in error is identified and the 

error is described to the user in text. (Level A)  
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3.3.2 Labels or Instructions 

Labels or instructions are provided when content requires user input. (Level A)  

3.3.3 Error Suggestion 

If an input error is automatically detected and suggestions for correction are known, then 

the suggestions are provided to the user, unless it would jeopardize the security or purpose 

of the content. (Level AA)  

3.3.4 Error Prevention (Legal, Financial, Data) 

For Web pages that cause legal commitments or financial transactions for the user to 

occur, that modify or delete user-controllable data in data storage systems, or that submit 

user test responses, at least one of the following is true: (Level AA)  

 Reversible: Submissions are reversible. 

 Checked: Data entered by the user is checked for input errors and the user is 

provided an opportunity to correct them. 

 Confirmed: A mechanism is available for reviewing, confirming, and correcting 

information before finalizing the submission. 

3.3.5 Help 

Context-sensitive help is available. (Level AAA)  

Principle 4: Robust - Content must be robust enough that it can 
be interpreted reliably by a wide variety of user agents, 
including assistive technologies. 

Guideline 4.1 Compatible: Maximize compatibility with current and future 
user agents, including assistive technologies. 

4.1.1 Parsing 

In content implemented using markup languages, elements have complete start and end 

tags, elements are nested according to their specifications, elements do not contain 

duplicate attributes, and any IDs are unique, except where the specifications allow these 

features. (Level A)  

Note: Start and end tags that are missing a critical character in their formation, such as a 

closing angle bracket or a mismatched attribute value quotation mark are not complete. 


