
The Principles of Building Accessible Web 
Applications 
 
The European Accessibility Act now requires the websites of any business or party acting as 
a vendor, partner, or associate to a government-related entity to meet Level AA compliance 
of the Web Content Accessibility Guidelines (WCAG) 2.1.  
 
Mobile apps need to meet this standard by Jun3 2021, and products and services by June 
2025. 
 
However, even if your business does not need to comply, developing websites and web and 
mobile apps with accessibility in mind should be a key principle.  
 
It is estimated that there are over 100-million people with disabilities in the EU. If your 
website or app is not fully accessible, you are excluding many of these people from your 
business. 
 
And making your website or app accessible is about more than just accommodating screen 
readers. It starts with understanding the different types of disabilities. 
 

Types of Disabilities to Consider 
 
Disabilities are broadly allocated to one of five categories, with each category covering 
several disabilities. It is not uncommon for some people to have multiple disabilities.  
 

Physical 
 
Physical disabilities also include motor disabilities. It includes paralysis and missing limbs, 
but also limitations of movement resulting from pain, tremors, and a lack of coordination 
brought about by muscular disorders. 
 

Visual 
 
Not only mild to substantial loss of vision in one or both eyes, but also reduced or complete 
lack of sensitivity to certain colours, and a greater sensitivity to brightness. People with a 
visual disability might struggle to distinguish between two colours, or they might only see the 
middle or the edges of the visual field. 
 

Hearing 
 
A partial or substantial hearing impairment in one or both ears. This isn't always total hearing 
loss, but it makes audio content problematic. 
 

Cognitive, Learning, and Neurological 
 
This includes a broad range of disorders and disabilities from mental health disorders 
through to perceptual disabilities. Mental health disorders can debilitate, but the side effects 
of certain medications can also affect vision and motor skills. Perceptual disabilities such as 
dyslexia make processing sensory information difficult, while visual or audio stimulation can 
affect seizure disorders. Attention deficit hyperactivity disorder (ADHD), autism spectrum 
disorder, and memory disorders also fall under cognitive disabilities. 
 

http://www.edf-feph.org/newsroom/news/how-many-persons-disabilities-live-eu


Speech 
 
Speech disabilities are not limited to stuttering and muteness. Dysarthria can cause those 
affected to have slurred speech, to speak loudly or softly, or to struggle to pronounce some 
words. 

 

The Four Principles of Accessibility 
 
There are many aids and assistive devices that allow people with disabilities to live 
independently, many of these aids or devices rely on cities, buildings, and services being 
able to accommodate them. 

 
For websites and apps, there are four principles you need to consider for them to be 
truly accessible to all users. 
 

Perceivable 
 
This principle is about making it easier for all users of your web app to see or hear the 
content; specifically, people with hearing or visual disabilities. 
 
Styling and structure influence some of this principle. Look at your content with no CSS and 
non-text or visual elements: are you still able to make sense of it? If without styling there is 
no logical structure, someone using a screen reader will struggle to use your app. This 
would include proper identification of headings, tables, controls, fields that accept user input, 
and images. You can achieve by using labels and alt tags, but for more complex elements 
you might have to use long-text alternatives. 
 
You would also need to consider the use of colour throughout your web application and how 
this might affect people with some form of colour-blindness or diminished eyesight. This 
means avoiding the use of colour as the only way to share certain information, examining 
the contrast of all text against any background colours used, and testing how your app 
responds to the text being resized. 
 
Finally, video, audio, and other forms of multimedia content must also be perceivable to all 
users. Accomplish this by including captions and audio descriptions in video content or 
providing a text-based alternative.  
 

Operable 
 
Making–and keeping–your app operable requires you constantly test how easy it is for users 
to find what they are looking for, and to navigate through your app. You already do this when 
working on the UI and UX, but making your web app fully accessible means looking at how 
someone with a physical, cognitive, or neurological impairment might use your app.  
 
A very basic approach would be to design your app so–besides more traditional navigation 
methods–a user could also navigate throughout your app using a keyboard interface or 
pointer device. 
 
However, other aspects you need to consider include 
 

• Timing–is all content displayed long enough for all users to read and interact with? 



• Moving and auto-updating content–for content that rotates, moves, scrolls 
automatically, or auto-updates after a set time, does the user have a way to pause, 
stop, or even hide it? 

• Timeouts and re-authentication–if your app expects users to complete certain actions 
within a set time, is this communicated clearly, and is there a way to delay this or 
readjust the time without losing data? 

 
It is also important to eliminate content–including animations–that could induce seizures. 
Level AAA of WCAG 2.1 stipulates no content containing anything that flashes more than 
three times over a one second period. 
 

Understandable 
 
This principle is influenced by the content not only being readable and understandable, but 
also the user interface being understandable.  
 
Make sure that the language of all the content can be programmatically determined and 
include mechanisms for defining or expanding abbreviations and technical terms or jargon 
important to the content. 
 
Other ways of making the content–and the app itself–understandable is to keep navigation 
and the structure consistent, and by including methods for helping users avoid and correct 
mistakes. This means keeping navigation in the same place throughout the app, making 
sure the navigation options don’t suddenly change, and that you identify all components the 
same way throughout. If you can, include context-sensitive help. 
 
Include explicit instructions or label elements and components of your app that require user 
input, so that all users understand what they have to do. If they make any mistakes when 
inputting information, you must specify the error. If possible, include a suggestion of how to 
correct the mistake. 
 
Forms or fields should allow users to check and confirm information before they submit it, or 
to even reverse submissions. 
 

Robust 
 
Robustness in accessible web apps comes from making your app compatible with a wide 
variety of user agents and assistive technologies. And this is more easily achieved by 
following as many of the guidelines listed in WCAG 2.1 as possible. 
 
The Web Content Accessibility Guidelines (WCAG) 2.1 document breaks down these 
principles in greater detail, including what you need to do to meet the different levels of 
conformance. But the Web Accessibility Initiative's (WAI) quick reference document makes it 
easier to understand the techniques that can make your web app compatible with current 
and future assistive technologies. 

 

Developing Web Apps with Accessibility in Mind 
 
Making your app accessible for screen readers is not enough. This only makes your product 
or services accessible to a limited group of people with disabilities, while still shutting many 
other users out.  
 

https://www.w3.org/TR/WCAG21/
https://www.w3.org/WAI/WCAG21/quickref/


You need to shift your approach to developing web apps, so you include accessibility 
throughout the development process rather than trying to accommodate it at the end. 

 

Use Proper Semantic Markup by Default 
 
How big the shift in your approach to developing apps is depends on your use of markup in 
your apps. Using HTML elements and tags such as <main>, <nav>, <header>, <alt>, and 
even <p> as they should be used isn’t only good for SEO, it is also critical for users who rely 
on screen readers.  
 
Screen readers allow users to jump from heading to heading, and from paragraph to 
paragraph. It’s not uncommon for a screen reader user to cycle through the headings first to 
decide which sections might contain the info they are looking for, the same as you might 
scan a web page.  
 
Not identifying headings and paragraphs correctly can cause them to miss critical content. 
 
Using markup correctly is key to meeting all four principles of accessibility for web pages 
and web applications. 
 

Include the WAI-ARIA Suite of Web Standards 
 
Although the use of semantically correct markup is the preferred approach, sometimes it is 
not possible. Browser compatibility with newer CSS, HTML, and JavaScript elements is 
better than it used to be. But lack of support for some features means you are forced to use 
some tags differently, such as us <div> to create a button. 
 
The W3C Web Accessibility Initiative (WAI) introduced the Accessible Rich Internet 
Applications (WAI-ARIA) specification to expand accessibility information, helping people 
using assistive technology to make sense of your content. Developers can now add roles, 
states, and properties to various HTML elements, providing additional information. These 
don’t change the behaviour of any elements; they only allow assistive device users to 
understand the purpose or state of certain elements. 
 
You can identify the purpose of forms by adding a role, such as <form role="search">, and 
states allow screen readers to identify whether the state of collapsible menus and 
checkboxes through the use of aria-expanded or aria-checked. 
 
It is important to remember that the proper inclusion of landmarks and section identifiers 
such as <main>, <nav>, <header> don't replace your responsibility in ensuring the layout 
and structure of your page and content still make sense. 
 

Make Data Visualisations & Video Accessible 
 
The alt attribute on images is important for accessibility, but it is not without flaws. This is 
most clear with data visualisations, a critical component of many web apps. 
 
Regardless of how your data visualisations are displayed, you need to ensure that all critical 
values and information are accessible. The WAI-ARIA specification is perfect for this, along 
with the use of the <desc> tag for certain data. 
 
Equally important is the use of colour and contrast in your data visualisations, making it 
easier for people with some form of colour-blindness to differentiate between segments of 
data. 

https://www.w3.org/TR/wai-aria-1.1/
https://www.w3.org/TR/wai-aria-1.1/


 
Always caption video content, including non-dialogue information important to the content. 
There should also be a suitable level of contrast between the captions and the background 
video throughout so that all the text is readable. 
 
If possible, include a transcript of the video content, either below the video or accessible 
through a clearly labelled link. 
 

Test Extensively for Accessibility Compliance 
 
Without extensive testing throughout the development process, it is impossible to know if 
your web app meets a suitable level of accessibility and is actually accessible to all users. 
You can accomplish this by using a combination of different screen readers–which will also 
help you establish robustness–and various testing libraries and tools that go beyond only 
checking for screen reader compatibility. 
 
You should never limit accessibility–and testing for accessibility–to screen readers only. 
Your website and web application need to be accessible to users with any of the five types 
of disabilities and using any assistive technology. 
 

Conclusion 
 
One requirement of Directive (EU) 2016/2102 is that websites and apps need to include an 
accessibility statement detailing the level of compliance. This statement must also list any 
parts of the content that are not accessible and what accessible alternatives you have 
provided.  
 
And meeting this requirement depends on you understanding different disabilities, knowing 
the four principles that make up the W3C Web Accessibility Initiative's guidelines, and 
making accessibility a core component of your development process. 
 


