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ABSTRACT 

The population of elderly people continues to increase around the world at a time when 

technology is becoming increasingly prevalent in everyday life. However, as people age, they 

experience visual, auditory, physical, and cognitive decline that makes interacting with 

technology more difficult. Therefore, principles of usability must be changed to accommodate 

the elderly. This paper reviews the factors of decline that elderly people may face and how these 

influence their interactions with technology. Then, existing principles of usability for the elderly 

are reviewed. The paper then discusses how these principles can be tested by reviewing literature 

on usability test guidelines for the elderly. Finally, summative guidelines for developing and 

testing applications for the elderly are proposed.  

1. INTRODUCTION 

Around the world, the population of elderly people is booming. In the United States alone, the 

number of people age 65 and older is expected to double by 2060 (Mather, Scommegna, & 

Kilduff, 2019). In 2018, people age 65 and older outnumbered children under the age of five 

around the globe for the first time in history (United Nations, n.d.). While it is easy to imagine 

elderly people shying away from technology, they are embracing it. Technology adoption rates 

for people age 55 and older have been rising. Their social media usage has increased 10 

percentage points from 2012, they are equally as likely as people ages 23 to 54 to own a tablet, 

and their adoption of smartphones has increased from 25% in 2011 to 68% in 2019 (Vogels, 

2019). The rise of the elderly population poses unique challenges in the information age, where 

technology continues to rise and infiltrate everyday life. Elderly people face many aspects of 

age-related decline, such as reduced visual ability, hearing loss, loss of fine motor control, and 

memory impairments (Sibley, 2008). These impairments challenge the usability of applications. 

Developers and designers must consider their elderly audience when creating applications, since 

“good design for older adults is often good design for everyone” (Farage, Miller, Ajayi, & 

Hutchins, 2012).  

2. FACTORS OF DECLINE 

The elderly population faces many challenges as they age. Their visual, auditory, physical, and 

cognitive capabilities begin to decline which makes everyday activities more difficult. Elderly 

people face visual declines such as decreased contrast sensitivity, pupil shrinkage, decreased 

ability to focus on near objects, and a loss of peripheral vision (Arch, Abou-Zahra, & Lawton 

Henry, 2009). This makes it difficult for them to distinguish colors on a webpage, such as 

distinguishing between dark blue and black. They also need brighter light to see information. 

Pupil shrinkage makes seeing in dim light more difficult since the eye is not taking in as much 

light. Elderly people are less likely to notice small changes on an application, such as 



information that updates periodically or notifications that are not persistent. These visual 

impairments make viewing and processing information more difficult.  

Elderly people face changes to their auditory abilities as well. The most common age-related 

problem is hearing loss. High-pitched sounds become more difficult to hear, which makes it 

harder for the elderly to understand words and other sounds (Besdine, 2019). As audio and video 

content becomes increasingly popular on websites, this multimedia poses a challenge for elderly 

users. It can be hard for them to hear and understand videos, whether they are news, 

entertainment, or social networking site content.  

There are a wide variety of physical impairments that elderly people face. Diseases such as 

arthritis and Parkinson’s make it difficult for people to operate keyboards and mice (Arch, Abou-

Zahra, & Lawton Henry, 2009). People with arthritis may face stiffness, pain, swelling, and 

tenderness in different parts of their body. In the hands, this makes it especially difficult to type 

and perform keyboard interactions that involve multiple fingers. People with Parkinson’s can 

also experience stiffness in addition to tremors and slowed movement (Mayo Clinic, 2018). This 

can make performing fast interactions more difficult, which can lead to frustration.  

Finally, cognitive impairments contribute greatly to the challenges faced by the elderly. 

Dementia and Alzheimer’s are becoming increasingly common, and both lead to a decline in 

short-term memory, the ability to learn and remember new information, and eventually 

disorientation and confusion (Alzheimer's Association, n.d.). The elderly can also experience 

delays in comprehension, difficulty in collecting information in a short time, and quicker 

cognitive overload (Akatsu, Miki, & Hosono, 2007). This makes it more difficult for elderly 

people to understand the information presented to them. If the display is busy, it becomes hard 

for them to collect the information they need to move forward. This also means that they could 

miss critical information if it disappears from the screen before they have a chance to 

comprehend it.  

These factors make using applications more difficult for the elderly. Combined with their lack of 

knowledge or mental models, it can lead to an attitude of not wanting to try to understand new 

technology (Akatsu, Miki, & Hosono, 2007). It is up to developers and designers to empathize 

with older users and create applications that encourage elderly users to adopt new technology. 

While many principles of usability already exist, more research into the impact of these 

principles is needed to ensure that the challenges faced by elderly people are met in the design of 

new applications.   

3. EXISTING PRINCIPLES  

Many principles of usability already exist to aid developers and designers in creating 

applications that are usable for the elderly population. These principles can be grouped into 

twelve categories: text, color and contrast, links, multimedia, navigation, time limited activities, 

language, error tolerance, icons, mouse and keyboard use, page organization, and distraction. 

Each category will be explored in more detail below.  



As described above, visual impairments make it more difficult for elderly people to perceive 

information. Therefore, recommendations for text have been developed to increase usability for 

elderly people. It is recommended that users should be able to adjust the interface size, 

specifically text size (Trzepla, 2019). Large font sizes should be provided by default however 

pages should also allow users to scale up text elements to make them easier to read. Buttons 

should be provided to increase line spaces and paragraph spaces and there should be enough 

inter-column spacing (Henry, Keith, & Roberts, 2019). The fonts used should be readable. 

Specifically, readable sans serif fonts include Arial, Helvetica, and Century Gothic. Readable 

serif fonts include Times, Bookman, and Book Antigua (Farage, Miller, Ajayi, & Hutchins, 

2012). Making text as easy to read as possible ensures that people with varying visual abilities 

can perceive the information on a page.  

Visual impairments also impact the elderly’s ability to perceive color and contrast. Therefore, it 

is recommended that a contrast ratio of at least 4.5:1 is used, though it is better if a ratio of 7.0:1 

is maintained (Trzepla, 2019). Color can be used to codify or convey information. This is 

acceptable if it is not the only way this information is conveyed. Textual explanations should be 

given for any color coding, and only high contrast colors should be used to convey highlighting 

(Akatsu, Miki, & Hosono, 2007). It is also recommended that warm colors are used, as these are 

not as harsh on the eyes and easier to perceive (Farage, Miller, Ajayi, & Hutchins, 2012). Color 

and contrast should be used carefully as a means of conveying information, since elderly people 

may find it hard to perceive.  

Elderly people may have a lack of knowledge or experience with technology, making it harder 

for them to understand what link elements look like. Because of this, it is recommended that 

links that send users to external sites or applications should be avoided (Trzepla, 2019). 

However, this is not always possible, so guidelines for links have been established. All links 

should be clear and identifiable, and the purpose of the link should be able to be determined from 

the link text alone or from the link text combined with its surrounding context (Henry, Keith, & 

Roberts, 2019). Developers and designers should take special care to make sure there are no 

broken links and adjacent links provide enough space between them to avoid errors (Affonso de 

Lara, Watanabe, & Beletato dos Santos, 2010). These principles make it easier for the elderly to 

identify links and the actions they produce, which reduces confusion when a link is clicked on.  

Auditory impairments make hearing multimedia content on websites and applications difficult 

for the elderly. It is recommended that transcripts or captions are available whenever there is 

video content available (Henry, Keith, & Roberts, 2019). People with auditory impairments will 

still be able to enjoy the content from a video by reading the transcript or captions. It is also 

recommended that text alternatives are provided for any non-text content (Henry, Keith, & 

Roberts, 2019). This non-text content includes images, sounds, animations, and other 

multimedia. If an elderly person has any impairments, they will be able to understand the 

webpage in the absence of multimedia.   

Clear mental models are essential for navigating websites and applications. Since the elderly may 

not have developed the correct mental models, navigation can be difficult. Therefore, current 

location indicators should be used to show where the user is always. These can be clear titles or 



navigation indicators, such as underlining the tab or menu the user in under (Trzepla, 2019). 

There should be an “emergency exit” from each page meaning that the homepage can be reached 

from all secondary pages without going through multiple pages and buttons (Affonso de Lara, 

Watanabe, & Beletato dos Santos, 2010). Overall, the navigations scheme should be persistent 

and consistent throughout all pages to aid the user in developing the mental models needed to 

traverse the site.  

Time limited activities pose challenges for the elderly because of the cognitive impairments they 

might face. Their slower rate of comprehension and slower movements may make it difficult for 

them to read information and fill out forms before time runs out. Therefore, time limited 

activities should be avoided if possible. If not, more time should be allocated to complete a task 

and a notification should be displayed when time is about to run out (Trzepla, 2019). Users 

should also be able to turn off, adjust, or extend any time limits (Henry, Keith, & Roberts, 2019). 

These principles are critical for sites that deal with sensitive information, such as banking and 

government websites and applications. Allowing the user to have more time to complete an 

activity prevents frustration of having to restart when the time runs out.  

The elderly’s reduced cognitive abilities also mandate that clear language is used. Abbreviations, 

complex sentences, and technical jargon are more difficult for brains to process and make it 

difficult for the elderly to understand. Therefore, abbreviations should be avoided if possible 

(Trzepla, 2019). Tools should be available to find definitions of abbreviations, phrases, and 

words, such as a glossary page (Henry, Keith, & Roberts, 2019). Instructions for tasks should be 

kept simple and short to aid users who experience a decrease in their working memory (Farage, 

Miller, Ajayi, & Hutchins, 2012). Keeping the language on a site or application at a reading level 

less than lower high school ensures that users of any cognitive abilities will understand the 

content.   

Elderly people are more likely to make the same errors due to a decrease in their working 

memory. They have a tendency to repeat the same operational errors because they have a hard 

time determining the status they are currently in or how the error happened (Akatsu, Miki, & 

Hosono, 2007). Sites and applications should have high error tolerances to minimize the 

frustration caused by repeated errors. Developers and designers should think carefully about 

what happens when typos and misclicks are made. They should also consider how to bring back 

information that was skipped or disappeared too quickly (Trzepla, 2019). When completing 

forms, users should be able to check and correct any information they submit (Henry, Keith, & 

Roberts, 2019). This is especially critical for pages with legal or financial commitments, because 

the consequences of making a mistake can be large.   

Icons provide an easy way to convey information with less space. However, they pose a 

challenge for elderly users who are not as familiar with common technological icons. All icons 

should be analogous to objects in the physical world (Affonso de Lara, Watanabe, & Beletato 

dos Santos, 2010). They should not be to only way to convey important words or links, as this 

information could be lost on an elderly user (Akatsu, Miki, & Hosono, 2007). Icons should also 

be labeled, to help users who may have trouble seeing and understand them (Farage, Miller, 



Ajayi, & Hutchins, 2012). Ensuring that icons are clear to the elderly makes it easier for them to 

use a website or application without confusion.   

Physical impairments make using a keyboard and mouse difficult for some elderly people. Focus 

indicators should also be visible to help the elderly with declining vision see where their cursor is 

when moving the mouse. Content should also be operable through a keyboard instead of just a 

mouse, to aid users who cannot use the mouse well. Elements should receive focus in a way that 

is logical and understandable for people who use the keyboard to traverse a page instead of a 

mouse (Henry, Keith, & Roberts, 2019). Many sites and applications have forms to fill out, 

which can be challenging when keyboard use is difficult. There should be resources to assist 

inputting data, such as having different ways of filling in form information besides keyboard 

operation (Affonso de Lara, Watanabe, & Beletato dos Santos, 2010). Having more than one way 

to operate a site or application makes it more accessible for people who have trouble with mice 

or keyboards.  

Page organization is important for preventing cognitive overload in elderly users. Since they may 

have a lack of experience with advanced browsing techniques, elderly users tend to read the 

entire page before moving on (Henry, Keith, & Roberts, 2019). Therefore, the amount of 

information on each page should be limited to prevent cognitive overload and increase 

comprehension (Sibley, 2008). Too much information on one page makes it harder to focus on 

the relevant and important information. Section headings and labels should be used to organize 

content on a page, and they should describe the topic or purpose of each chunk of content 

(Henry, Keith, & Roberts, 2019). This helps elderly users decide which sections to read as they 

develop more advanced browsing skills. Chunks of content can also be organized using color, 

following the color and contrast recommendations above. Color variation and carriage returns 

can help to create chunks of content that are easier to follow (Akatsu, Miki, & Hosono, 2007). 

Information should also be presented in the visual field of the user (Affonso de Lara, Watanabe, 

& Beletato dos Santos, 2010). These techniques help large chunks of content be broken up and 

understood by elderly users, who may feel overloaded by information-rich pages.  

Finally, distractions can be challenging for elderly users, as they divert the attention of the user. 

Distractions can include ads, animations and other movement, and pop-ups or new windows. 

These should be kept to a minimum, to help the user focus on the important information on the 

page (Trzepla, 2019). When present, users should have the ability to pause, stop, or hide any 

moving, blinking, or scrolling content (Henry, Keith, & Roberts, 2019). This helps elderly users 

with visual impairments, who might not be able to understand the content or have trouble 

viewing it. When any component, such as a pop-up, appears and receives focus, it should not 

initiate a change of context. Any changes in context should only be initiated by users (Henry, 

Keith, & Roberts, 2019). Therefore, elderly users will not be confused about context switches 

that happen without their knowledge. Clearly indicating when a context switch occurs will help 

users build a better mental model of the website or application.  

 

 



4. TESTING USABILITY PRINCIPLES ON THE ELDERLY 

The above principles provide guidelines for designers as they build applications that are usable 

for the elderly. However, many of these guidelines come from general research on aging and 

studies of older users using offline applications. What is missing is studies of elderly people 

using new technology to see how well the guidelines help increase usability (Wagner, Hassanein, 

& Head, 2014). Usability testing plays an important role in validating that an application meets 

the needs of its users. But conducting usability tests on the elderly can be challenging because of 

their physical, cognitive, and social decline (Astell, et al., 2009). This makes it harder to gain 

consent and get clear, constructive feedback. Traditional usability test methods do not provide 

advice on how to do usability testing with older people, so new methodologies must be 

developed (Astell, et al., 2009). Just as principles of usability must be adapted for older users, 

usability tests must also be improved to aid designers in understanding what works well for the 

elderly.  

There is some existing literature about performing usability testing on the elderly. Silva and 

Nunes (2010) provided guidelines for testing with the elderly split into three categories: user 

drive and control, test setting and preparation, and care, communication, and listening. The first 

category, user drive and control, specifies guidelines that ensure that the user is in control of the 

test. Usability testing is often a new experience for an elderly person, and they may feel anxious 

and confused during the test. By giving the user control, they feel more confident during the test. 

Silva and Nunes suggest that users should know the purpose of the test, know what the test plan 

is, choose to participate, and know some of the details of the test when it is finished. The specific 

user drive and control guidelines are 

• create social situations that let participants clarify doubts, 

• do not standardize your approach to the elders, 

• inform the older adult of the goal of the project beforehand, 

• explain some of the test details after the test is finished, 

• do not forget to say thanks, 

• do not say the word computer on first approach, and 

• let them know the plan beforehand.  

The second category, test settings and preparation, specifies guidelines for the settings for the 

test that accommodate elderly users’ mental and physical limitations. These limitations can 

impact an elderly user’s ability to complete tasks during the test, which would impact the test 

results. The specific guidelines are 

• do not ask them to move, 

• some usability tests can be performed while in a group,  

• isolate what you want to test, 

• talk to privileged informers, 

• relate the tests to the elderly participants’ world, 

• role-play helps participants performing tests that do not relate to their reality, and 

• keep the test short and make use of breaks. 



The final category, care, communication, and listening, specifies guidelines to aid in 

communication during a usability test. As some elderly users may have problems hearing, it is 

important to establish clear communication, so details of the test are not lost. The specific 

guidelines are 

• make it clear that they are not being tested, 

• respect the opinions of the test participants, 

• listen to the person’s historical narratives, 

• use simple language, 

• adjust your volume appropriately and repeat and paraphrase if necessary, 

• give test participants’ time to think, and  

• do no use elder speak.  

These principles ensure that an elder in a usability test participant is comfortable and in control 

of the situation. Silva and Nunes emphasize that additional preparation is needed for usability 

tests with the elderly so that test facilitators can empathize with the users and cater the test to 

their needs.  

Additionally, Loring, Leclerc, and Engdahl (2009) present guidelines for recruiting for and 

performing a usability test. Recruiting for a usability test with the elderly can be challenging as 

they are not as likely to seek out testing opportunities. Loring, Leclerc, and Engdahl suggest 

establishing relationships with the directors of senior housing facilities, reaching out to those 

who care for the elderly, and using your social and professional network. Senior housing 

facilities give promising access to potential test participants, since they are made up of elderly 

people who are co-located. In their study, Loring, Leclerc, and Engdahl found that directors often 

became advocates for their research and allowed them to speak with residents before performing 

the tests. This helped them to gain trust with the residents. Reaching out to caregivers is also 

effective because the elderly are likely to trust the researchers after hearing about the test through 

a trusted caregiver. Finally, using your network is effective because it can connect you to 

participants quickly when another participant drops out. For example, Loring, Leclerc, and 

Engdahl were able to replace a participant who dropped out with the mother of the contractor 

who was working on one of their homes.  

Loring, Leclerc, and Engdahl also provide guidelines for performing usability tests. These 

include supporting the effects of aging in written and verbal communication. Interacting with the 

elderly can be challenging due to physical and mental limitations. In written communication, 

they suggest increase the font size on flyers and using bold text to make the purpose of the 

usability test clear. The flyers should also be straightforward, and not include unnecessary 

information that would crowd the page. Loring, Leclerc, and Engdahl also suggest keeping 

things consistent, such as the order of information found on forms, to prevent confusion. In 

verbal communication, they suggest speaking loudly and clearly, being clear and concise, and 

avoiding long and detailed instructions. Since elderly users may have difficulty hearing, it is 

important to make sure that speech is clear for the users to understand. Mental limitations must 

also be considered, which is why instructions should be kept short so that the elderly users can 

understand the task they need to complete.  



Loring, Leclerc, and Engdahl also recommend gaining trust, being on time, and being patient 

during tests. These guidelines are all related. It is important to respect the elder’s time by being 

on time. As most elders follow a specific schedule, they will anticipate the researcher’s arrival 

and expect punctuality. Being patient with the users is also important, as it may take additional 

time for the them to understand and complete tasks. It is also important to let the elder to talk 

about details of their own life, such as their family, which may come up when answering 

questions. These guidelines help researchers to gain trust with the test participant, which is 

critical for the success of the test.  

Finally, Loring, Leclerc, and Engdahl recommend being prepared to probe. In usability tests with 

the elderly, it has been found that their think-aloud reports are poor, and they often forget to use 

this technique (Cornet, Daley, Srinivas, & Holden, 2017). Therefore, researchers must be 

prepared to ask follow-up questions to better understand the perspective of the user. However, 

probing must be careful not to be intrusive. Many applications used by the elderly are related to 

health, and so researchers must be careful not to gather medical information that is too personal 

or confidential. Striking a balance of probing for understanding versus getting to much 

information is critical for the success of usability tests with the elderly, as it helps to build trust 

between the researcher and the user.  

5. PROPOSED USABILITY GUIDELINES 

Based on the above principles of usability and usability test guidelines, this paper proposes a set 

of guidelines to follow when developing applications for the elderly. Below are the guidelines to 

follow during development, categorized by the factor of decline that they combat.  

Visual 

• use large font sizes, and  

• use high contrast color combinations. 

Cognitive 

• make links to external content clear,  

• use consistent navigation, 

• use short and concise instructions,  

• provide high levels of error tolerance, 

• avoid including unnecessary information, and 

• make icons analogous to the physical world. 

Auditory  

• provide transcripts for multimedia material. 

These guidelines were chosen because they were some of the most common principles discussed 

in the literature. In my experience conducting usability tests with the elderly, I have found that it 

is critical for users to develop a good mental model of an application. Therefore, information on 

an application must be communicated clearly to the user. Increasing font sizes, keeping 



navigation consistent, and removing unnecessary information helps users to build the correct 

mental model of the application, and understand how to use it without external help.   

This paper also proposes a set of guidelines to follow when testing applications for the elderly, 

which are found below.  

• ask for continuous consent during testing, 

• isolate activities to test to keep tests short, 

• make it clear the user is not being tested, 

• respect the user’s opinions and narratives, 

• establish a relationship with the tester, and 

• use probing to understand the user’s perspective.  

These guidelines were also chosen based on literature and experience. During usability tests with 

the elderly, I found that users reflected that they felt they were being tested, even though they 

were told they would be testing an application. In self-reflections after the test, elderly 

participants felt that tasks were easy or difficult due to their experience with technology, rather 

than their experience using the application. I also found that the elderly can easily be 

overwhelmed with lots of complex instructions and tasks to complete. Many users struggled 

during a usability test to complete several tasks that had several steps. Isolating one task for a 

usability test and keeping the instructions to complete that tasks clear and concise reduce the 

cognitive load on the user. This makes it easier for them to reflect on the usability of the 

application.  

5. CONCLUSION 

As the population of the elderly and the prevalence of technology in ever day life increase, it is 

important to consider the usability of applications for the elderly. The elderly population faces 

many age-related challenges, including loss of visual, auditory, physical, and cognitive functions. 

These limitations make using technology more difficult, so existing principles of usability must 

be adapted to accommodate older adults. Review of literature found that several principles of 

usability exist to aid in age-related decline. These included principles for text, color, links, 

multimedia, navigation, time limited activities, language, error tolerance, icons, mouse and 

keyboard use, page organization, and distractions. Literature revealed that more testing with the 

elderly must be done to ensure these principles succeed in making applications more usable for 

them. After reviewing literature, guidelines for usability testing with the elderly were found. 

These included giving the user drive and control, making the testing setting accommodating, 

using clear communication, and gaining the user’s trust. Finally, the paper proposed guidelines 

for developing and testing applications, based on the literature and the author’s experience 

testing applications with the elderly. These guidelines will help developers consider the needs of 

the elderly as they develop and test applications that will meet the demands of the older 

generation.   
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