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The rapid growth in the number of elderly people globally has inspired 

researchers in human-computer interaction (HCI) to design technolo-

gies that enhance their life. The present user interface (UI) of web 

pages, applications, systems and electronic devices have design issues 

concerning usability and accessibility for the elderly users which hinder 

them from using technology at an optimal level. This is particularly true 

for the elderly users utilising mobile applications for the first time or 

who have little experience in using them. As people need to access and 

use information at a much faster rate and at their fingertips, a user in-

terface design that meets their demands and satisfies the concerns of all 

user groups is vital. This paper covers the limitations faced by elderly 

users associated with aging such as visual, cognitive and memory im-

pairments and the required design for successful applications. It also 

describes the interface design elements for these users by suggesting 

guidelines for developers and interface designers to overcome these 

limitations. A total of 124 participants were recruited to generate the 

design guidelines for this study. The results showed colour, font, icons, 

language, button information architecture and multimedia are the most 

important UI elements. 
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Introduction 

 

Currently, rapid growth of elderly people is a global phenomenon. Approximately 10% of the 

world’s population is aged 60 years and above, and the percentage is expected to rise dramati-

cally by 2050. The aging population faces many challenges in different fields such as services, 
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technology and how to improve it in order to enhance their health and quality of living (Roupa 

et al., 2010). In this context, the user interface of technology, for instance, systems and applica-

tions, are viewed as having enormous potential. Technologies for the elderly are a major field 

of research and development (Neves & Vetere, 2019).With age, several underlying physical 

changes occur, and the also risk of chronic disease rises. By age 60, the problems of disability 

arise from age-related losses in hearing, vision and movement, among others. 

 

Older adults show a low adjustment to new technologies compared to younger generations 

either because of their present health limitations or because they do not have enough 

technological experience (Tidd & Bessant, 2018). This low adjustment to new technologies is 

related to the lack of innovation for elderly users such as a comprehensive and friendly UI 

design. Also, many technologies and services often are not suitable for the needs of the elderly. 

Moreover, in their effort to use new technology, they generally face many difficulties due to 

possible disabilities, education, and income, as well as difficulties related to the complexity of 

new technology (Roupa et al., 2010). In their effort to take greater responsibility for their 

physical limitations and individual health, elderly users seek easy to use technology (Ahmed 

Alsswey & Al-Samarraie, 2019). This paper describes the main usability issues faced by the 

elderly while interacting with UI, determines the requirements of UI components and develops 

UI guidelines for the elderly to overcome usability issues. The goal is to enable the elderly to 

better access technology particularly smartphone use for a positive influence on their lifestyles 

through improved access to applications and to support more independent living. The 

remainder of this paper is structured as follows: Section 2 describes the background of this 

study; Section 3 describes the research method; Section 4 presents the descriptive results and 

proposed design guidelines, Section 5 discusses the obtained results and; Section 6 presents the 

conclusion. 

  

 

2. Background  

 

2.1  User Interface 

 

A user interface (UI) is defined as the visual part of a computer application or operating system 

in which users monitor software, applications or hardware devices (Carbune, Keysers, & Dese-

laers, 2019). It shows how commands are passing to the program or computer and how infor-

mation is displayed on the screen. A well-designed UI offers a user-friendly design and allows 

users to interact with the software or hardware easily. A GUI involves common graphical con-

trols such as menus, a toolbar, windows, buttons, icons and other controls that make it possible 

for people to use the software and hardware without having completely relearned the interface. 

It also provides a consistent user experience across multiple programs. 
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2. 2 Physical and cognitive challenges in the use of UI by elderly 

 

Due to aging, older adults suffer from varying degrees of hearing loss, psychomotor impair-

ments, poor vision as well as reduced attention, memory and learning abilities (Bayles, 

McCullough, & Tomoeda, 2018; Reed, 2018). In addition, many encounter challenges when inter-

acting with their mobile phones, particularly shifting from a keypad to a touchscreen UI. The 

use of UI by the elderly is also influenced by declining physical abilities caused by changes in 

bones and muscles, as well as cognitive and sensory changes that affect movement (Vernooij, 

Rao, Berton, Retornaz, & Temprado, 2016). The following sections discuss these problems in de-

tail. 

 

2.2.1 Vision loss   

 

The declining visual abilities experienced by the elderly make it difficult for them to perform 

tasks such as small font sizes, visually complex interfaces such as buttons, icons and low con-

trast colours (A Alsswey, Umar, & Al-Samarraie, 2018; Ruzic & Sanford, 2017). Vision is one of 

the most common physiological changes associated with aging. Many of the elderly will expe-

rience vision changes, including presbyopia and a loss in near vision (Khan, Petropoulos, Poni-

rakis, & Malik, 2017). Older adults will also experience a decline in contrast sensitivity as well 

as reduced colour sensitivity, particularly in the blue and green range (Thorslund & Strand, 2016). 

Vision loss is a result of aging produced by a drop in elasticity in the lens. Whereas the capa-

bility of the elderly to concentrate on close objects is reduced which makes it difficult to see 

objects clearly. Also, decreasing depth perception and light sensitivity prevent many elderly 

from deciding correctly where an object is located in the distance. In addition, user interface 

components such as font type and size, font style, background and foreground colours, patterns, 

and images cause eye strain and fatigue for the elderly (Yang, Mei, Xu, Rui, & Li, 2016). How-

ever, vision loss is the main healthcare problem among the elderly and correlates with a de-

creased capability to execute daily life activities. For example, roughly one in three elderly 

aged 65 and above have some form of vision-reducing eye disease(Zhao, 2018).  

 

2.2.2 Fat fingers 

 

“Fat finger” is defined as a human error caused by pressing the wrong key or buttons when 

using a computer or touchscreen to input data. When the objective is smaller than the size of 

the user finger contact area and interactions, it could result in the incorrect input. Most elderly 

users have interactions problems with UI components such as drag and drop and scrolling, and 

they prefer to use traditional pressing button method. According to Jin, Plocher, and Kiff (2007), 

to enhance the ability of use and visibility, the suitable button size should be at least 11.43 mm2 

for a single button and 16.51 mm2 for pairs, while the horizontal distance between buttons 

should be between 3.17 mm to 12.7 mm. For the elderly who have a shaky hand and poor 

movement control, the suitable size and spacing between buttons are 16.51 mm2 and 3.17 to 

6.35 mm respectively. 
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2.2.3 Declined cognition 

 

Declines in cognitive abilities and working memory frequently make it more difficult for el-

derly to retain new skills and learn to and use technology-based tasks (Leung, Findlater, 

McGrenere, Graf, & Yang, 2010; Wolfson, Cavanagh, & Kraiger, 2014). Pak and McLaughlin 

(2010) posited that a decrease in spatial cognition influences the ability to build the mental 

models required for developing and interacting with social networks via mobile devices. For 

example, memory is responsible for transformation and controlling information temporarily 

while the users execute the tasks. With memory drops due to aging, it becomes hard for the 

elderly group to complete tasks (Souza, 2016). Therefore, designing a usable UI enhances the 

utilisation of technology. 

 

2.2.4 Low literacy level  

 

Studies have shown a rapid decrease in learning level with the users’ age regardless of their 

education level. As a result of aging, it is difficult to understand content, remember and learn 

new knowledge. The guideline suggested using clear presentation with formal and common 

language and familiar font type for designing friendly UI for elderly users to make it easy to 

learn and understand the content of the UI.  

 

However, interfaces are mostly designed for younger users, with small screens, high-resolution 

displays, and relatively few buttons used to perform multiple functions (Fisk, Rogers, Char-

ness, Czaja, & Sharit, 2009; Petrovčič, Taipale, Rogelj, & Dolničar, 2018). Researchers have 

recognised the scope of physical, cognitive and psychological difficulties often encountered by 

elderly when using technological devices such as smartphones (Fisk et al., 2009; Muriana & Hor-

nung, 2017). These involve physical and health issues, reductions in cognitive abilities and 

memory, declining visual and auditory abilities in dealing with new technology. 

 

2.2.5 Arab elderly  

 

The number of elderly in the Arab world has increased rapidly. At present, Lebanon and Tuni-

sia have the highest percentage of older people or those who are at least 65 years old (7.3% and 

7.0%, respectively). By 2050, the proportion of elderly will exceed 20% in six out of the 22 

Arab countries and will range between 12% and 19% in nine other countries (Sibai, Rizk, & 

Kronfol, 2014). Most Arab countries will reach the peak of their demographic dividend before 

2030. This phenomenon will have implications for the labour force market, pension require-

ments, social security systems and health and social care costs. The significant growth in the 

number of elderly Arabs introduces the need to develop technologies for this user group to 

comply with their demands. 
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3 Research methodology 

 

3.1 Research method 

 

In the design for the elderly, we need to consider the well-known influences of aging. 

Fundamentally, as we age, we have increasing levels of disability, limitations and illness. 

Interface design needs to consider poor vision, losses in motor skills and cognition.  

 

The UI of mobile apps consists of several design components. This study focused on UI 

components for visual and verbal properties (Table 1) that cause usability problems for the 

elderly users. These UI groups of components are based on the work of Park, Han, Kang, Park, 

and Chun (2011). A quantitative method was employed in this study to identify the difficulties 

and limitations facing Arab elderly users when using UI of mobile applications as well as UI 

components related to UI usage difficulties. A questionnaire was distributed to gather data from 

124 participants.  

 

Table1. UI groups 

 

No UI groups Values 

1 Style group − Shape, number, font, size, border, and colour 

2 Layout group − Position or relation with other UI components 

such as location, distance, alignment, and group-

ing 

3 Terminology group − How labels should be written 

4 Presentation group − Meanings of contents, icons, images, and symbols  

 

In order to identify the universal guidelines for designing UI for elderly users, it is important 

to understand the challenges facing elderly users when interacting with the UI and the related 

components of UI responsible for each challenge. This study consists of two phases. The first 

phase employed a questionnaire to identify the challenges elderly face, while the second phase 

identifies the UI components responsible for those challenges when using UI from which a 

design guideline is proposed. To achieve these objects, the mapping between elderly users’ 

challenges and UI components is analysed. Figure 1 shows the mapping between elderly users’ 

problems in using UI and UI components. 
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Fig. 1. Mapping between elderly challenges and UI 

 

3.2 Questionnaire 

 

The questionnaire for this study was modified and adopted and had been employed in the prior 

studies to assess user interface elements. The questionnaire was structured into three sections: 

section one highlighted the demographic information of participants such as age, gender, coun-

try, experience in using mobile applications, and educational qualifications. Section two was 

designed to identify difficulties and limitations facing Arab elderly users when using UI of 

mobile applications. Section three was designed to identify UI components related to UI usage 

difficulties. To evaluate the user interface components of the study the instrument developed 

by Liu, Chen, Sun, Wible, and Kuo (2010) was employed, Cronbach’s was .91. 

 

3.3 Participants  

 

The original sample of this study was 124 elderly users from several Arab countries. the fol-

lowing inclusion criteria were employed for the selection of the elderly: a) aged 60 years and 

above; b) has at least one year experience in using mobile applications. Purposive sampling 

technique was carried out to gather the sample for this study to ensure that every participant 

had met the study criteria.  

 

One hundred and fifty questionnaires were distributed. A total of 134 questionnaires were col-

lected, which represent 89.3% response rate for the survey. Among the 134 of questionnaires 

collected 10 questionaries’ were omitted due to incomplete answers for some questions. Only 

124 actual questionnaires were used for data analysis. The demographic information of elderly 

Arab respondents is shown in Table 2.  
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Table 2: Demographic information statistics for participants  

 Information No. of par-

ticipants 

Percentage of 

sample  

Age 60 – 64 

65 – 69 

70 – 74 

91 

24 

9 

73.39% 

19.35% 

7.26% 

Participants’ gen-

der 

 

Male 

Female 

 

73 

51 

58.9% 

41.1 

Country of origin Jordan 

Palestine   

Syria 

Yemen 

Libya  

 

47 

38 

19 

11 

9 

37.9% 

30.6% 

15.3% 

8.9% 

7.3% 

Participants’ edu-

cation level  

School level 

Diploma degree 

Bachelor’s degree 

Master’s degree 

PhD degree 

28 

43 

39 

11 

3 

22.6% 

34.7% 

31.5% 

8.9% 

2.4% 

 

Participants’ expe-

rience level in using  

mobile apps  

1 – 3 years 

4 – 6 years 

7 – 9 years 

≥ 10  years 

4 

58 

45 

17 

 

3.2% 

46.8% 

36.3% 

13.7% 

 

Table 2 shows the majority of participants were between 60-64 years (n: 91; 73.39%). Regard-

ing gender distribution, out of the 124 participants, 73 of them (58.9%) were male and 51 

(41.1%) were female. Regarding country of origin the largest number of participants were  from 

Jordan (n: 47; 37. 9%), followed by Palestine (n: 38; 30. 8%), Syria (n: 19, 15,3%) and Yemen 

(n: 11; 8. 9%), while Libya  recorded the lowest number (n: 9; 7. 3%). As for users’ Partici-

pants’ education level, the majority of participants had a diploma degree (n: 43; 34.7%), 31.5% 

had a bachelor’s degree, 22.6% had school certificate; 8.9% had master degree, only 3 partici-

pants had a Ph.D. degree. As for users’ experience with mobile applications, the majority of 

users (n: 58, 46.8%) had experience of between 4-6 years. 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/Ahmad/Downloads/www.ijicc.net


   International Journal of Innovation, Creativity and Change. www.ijicc.net 

Volume 14, Issue 9, 2020 

 

72 

 

 4. Results 

 

ANOVA analysis test was employed to check the differences between design elements of UI. 

 

Table 3. ANOVA analysis 

UI components  Mean SD ANOVA 

Colour 6.8 .59 F(1, 24)= 1.721,P=005 

Font 5.7 

 

.53 

 

F(1, 24)= 1.542,P=001 

Icons 4.6 .64 

 

F(1, 124)= 1.784,P=006 

language 4.9 

 

.73 

 

F(1, 124)= 1.653,P=004 

Buttons 5.9 .62 F(1, 124)= 1.437,P=003 

Multimedia 6.1  F(1, 124)= 1.1492,P=003 

Information Architec-

ture 

6.4 

 

.53 

 

F(1, 24)= 2.423,P=004 

 

An ANOVA showed significant of UI components, colour (P <.005), font (P<.001), icons 

(P<.006), language (P<004), buttons (P<.003), multimedia (P<003) and information architec-

ture (P<.004). 

 

4.1 Colour 

 

Colours are an additional form of data, and the human eye can perceive more than ten million 

different colours. Colour theory helps people organise this data into convenient portions 

(Shneiderman & Plaisant, 2010). The elderly have less sensitivity to colour contrast than younger 

people. This decrement of capability applies to different ranges of colour especially in the blue-

green range (Owsley, 1983; Phiriyapokanon, 2011). Therefore, using suitable contrast of colours 

in UI design will enhance and makes vision clearer for elderly users. For instance, using suita-

ble contrast colours between text and background or between foreground and background, as 

well as avoiding using colours of similar lightness adjacent to one another regarding the wave-

length makes the text and other components such as buttons and menus clear to use and read-

able. The use of black colour font on the white background will be a good instance for this. On 

the other hand, it is vital to know the contrast of colours one against another that makes them 

more or less discernible rather than the individual colours themselves. These are three simple 

rules for making effective colour choices (Sutton & Whelan, 2017).  

 

4.2 Font 

 

The font is a vital component in designing the UI because it has a direct influence on vision, 

moods, and strength (Strizver, 2014). The font is defined as a set of characters that are displayed 

or printed in a specific form and size (Dobres et al., 2016). The two properties of a font are its 
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type and size. Using common and large fonts helps users avoid confusion related to text dis-

played on the screen. This usage of font properties will influence learning and usage positively. 

 

4.3 Icons 

 

Icons play an important role in UI design and express information about functionality without 

using words. When the meaning of an icon is familiar to the user (e.g., a door leads to the 

“exit”-view), the intended context can be recognised quickly, possibly more quickly than 

through reading a text message or label (Fisk et al., 2009). In addition, icon size reflects posi-

tively on the elderly’s vision cognition. Previous studies found that there are difficulties in 

recognising certain icons in different situations. For this reason, the icon itself and its size 

should be considered during the UI design. 

 

4.4 Language 

 

Language is the backbone of interaction and communication between users and UI interface 

and has a direct influence on the usability of any UI (Khanum, Fatima, & Chaurasia, 2012). 

Using formal language in displaying the text and instructions, using proper and common words 

in terminology and labelling buttons and menus will help the elderly in understanding the UI 

content clearly, avoid misunderstanding and promote the level of learning. The resulting in-

creased usage would enhance cognitive reserve and transfer protection against the loss of brain 

functions. 

 

4.5 Buttons 

 

Using large UI components in the UI design, especially buttons, will solve issues related to “fat 

finger” and shaky hands. Large buttons give the elderly enough space to press target buttons 

correctly without mistakes (Young, 2008). Normal or small sized buttons cause the elderly to 

make many mistakes forcing them to start from the beginning. This consumes time and causes 

many users to abandon the use of applications or systems. 

 

4.6 Multimedia 

 

Many elderly users have difficulties reading and writing, making them unable to use the system 

correctly or optimally. Using multimedia in the UI design increases the memorisation of infor-

mation throughout action, vision, and hearing. The user interface shared with video and audio 

sources will deliver a comfortable, communicative and easy environment for the users, partic-

ularly the elderly. 
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4.7 Information architecture 

 

Information architecture concerns information and UI components such as buttons, icons, and 

layouts, to be viewed on an interface based on its importance to other visual components. With 

increasing age, the elderly’s vision declines. Therefore, to process their environment, the el-

derly need a higher degree of attentiveness (Farage, Miller, Ajayi, & Hutchins, 2012).  In ad-

dition, when elderly users use the system or the application, they scan the screen for certain 

components or content. This content should be clear and easy to find and designed simply to 

enhance the ability to learn using the systems. This can be achieved by aligning key information 

in the central visual field (Farage et al., 2012).  

 

Table 4 summarises the guidelines for elderly users’ interface design. 

 

 

Table 4. UI guidelines 

Problem Guidelines 

Vision • Using the suitable contrast of colours in UI design (warm, 

cold) 

• Using suitable contrast colours between text and background 

or between foreground and background 

• Avoid using colours of similar lightness adjacent to one an-

other 

• Using more than one colour to distinguish between UI com-

ponents 

• Using large and familiar font type (i.e., sans-serif style 

group) 

 

Fat finger • Using large UI components especially buttons 

• 11.43 mm2 for single button 

• 16.51 mm2 for pairs 

• The horizontal distance arranged between buttons between 

3.17 mm to 12.7 mm 

• For the elderly who have a shaky hand and poor movement 

control, the suitable size and spacing between buttons that 

proposed is 16.51 mm2 and 3.17 to 6.35 mm respectively  

 

Declined 

cognition 
•  Using simple design of UI 

•  Using large icons 

•  Using icons that have meaningful functions.  

Low literacy 

level 
• Using animation, video, and voice 

• Using formal language 

• Using common font type  

 

 

 

file:///C:/Users/Ahmad/Downloads/www.ijicc.net


   International Journal of Innovation, Creativity and Change. www.ijicc.net 

Volume 14, Issue 9, 2020 

 

75 

 

5. Discussion 

 

Colour is a vital aspect in UI design and a success factor of any UI. It is the first item users 

interact within applications and determines the communication language for end users. There-

fore, choosing the proper colour with suitable contrast between UI colours will improve the 

ability of older people to have good vision and learning. This finding is supported by Ahmed 

ALsswey, Umar, and Bervell (2018), Ahmed Alsswey and Al-Samarraie (2019), A Alsswey et 

al. (2018) and Walton, Walton, Vukovic, and Marsden (2002). Their finding focused on using 

a suitable concentration of colours by suggesting using long-spectrum to determine which col-

our is suitable to enhance the vision of the elderly. 

 

The font has a direct influence on UI and plays a vital role in navigation, headings, contents 

and other important components. Therefore, the font should be used suitably according to the 

purpose and role of the UI by considering its type and size. This paper finds that the font type 

and size have a direct impact on the vision of elderly users. This result is supported by Fisk et 

al. (2009). They stated that with increasing age, the ability to sharply focus on objects at low 

distance decreases. 

 

As for the language, this paper argued that using formal language in UI design will increase 

the ability of elderly users toward using those applications and learning. Several studies support 

the recommendation of this paper related to this language aspect. For example, A Alsswey et 

al. (2018) showed that the usability of UI improves when the designer or developer of the UI 

considers the users’ native language in the UI design. 

 

Larger UI components can be detected more easily with a fat finger and impaired vision. In 

addition, the elderly need more time and mental effort to perform a pointing task when buttons 

are reduced in their size (Caprani, O’Connor, & Gurrin, 2012). However, they respond faster 

and with higher accuracy with large button size. Jin et al. (2007), and Caprani et al. (2012) 

recommended using large UI components by providing the suitable size of the components and 

space between it. This finding is supported by Holz and Baudisch (2010) who mentioned that 

if there are not enough space between the components of the UI, it makes it hard for the elderly 

to press the target button without mistakes. 

 

Furthermore, the elderly spend a lot of time reading and using the applications because of 

memory loss and vision. Using multimedia in UI design decreases the time required for reading 

and raises the level of understanding. This recommendation is supported by Page (2014), and  

(Owsley, 1983) who reported that older adults favour multimedia interfaces with minimal read-

ing regardless of their education level. 

 

Finally, this paper stated that simple design, the display arrangement and grouping of UI com-

ponents is vital to make an application friendly and easy to use for elderly users to remember 

the components and control information transmission. Jenkins, Salmon, Stanton, and Walker 
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(2010) argued that the information displayed on an interface needed to be concise and summa-

rised accordingly. 

 

6. Conclusion 

 

This paper found that Arab elderly users’ vision, fat finger, low literacy level, and reduced 

cognition were the main challenges in using UI. These challenges were affected by some UI 

components that should be considered by designers during UI design processes such as using 

convenient font type, font size, language, icons, multimedia, colour distribution, buttons and 

information architecture. In particular, the UI should only display vital components and con-

tent, and the unnecessary components should be omitted to facilitate its usage. Finally, friendly, 

simple and familiar UI design produces high usability, performance and accessibility for el-

derly users. 
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