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Abstract— Since most of elderly have visual impairment such as amblyopia, photophobia and grey vision, problems in using 
smart phone through user interface have occurred nowadays. As a result, a new user interface prototype, such as character, 
color and brightness, was created. This is to solve the problems of elderly in using the user interface and collect the data from 
samples, which are 20 elders at the age of 60-69 years, through the field survey. It was found that the most selected font is Arial 
Unicode MS size 12 pt. This generated an additional concept to increase the font size when the required reading message is 
touched, from 12pt. to 16pt. The most selected color tone and brightness of the user interface are green and 75%, respectively. 
After that, the best prototype of each element were combined and designed, and used to collect data again. This is to find 
whether the combined prototype of each element is still the most appropriate prototype for elderly. The results showed that 
certain issues are not suitable to elderly because each elder has different visual impairment. After this research, researcher will 
use this user interface to conduct survey to test the hypothesis that the created user interface can assist elderly in using smart 
phone better than before. 
 
Index Terms— User Interface, Elderly Users, Smartphone. 
 
I. INTRODUCTION 
 
Apparently, the number of elderly in Thailand has 
steadily increased due to the drop of the birth and the 
death rates[1].The society with a single family keeps 
increasing and the size of each family is 
smaller[2].Thus, most of the elderly have to live alone 
while they want to keep in touch with their friends and 
family members[3].With physical restrictions, it is 
difficult for them to travel to visit them or to help 
themselves.Many of the elderly subsequently turn to 
use smartphonesto communicateas they are small, 
portable and have easy-to-use touch screen[4].They 
often keep in touch through online social 
media[5].They also use it to acquire up-to-date 
knowledge, to make their daily lives 
moreconvenientand with lots of 
pleasures[6].However, smartphones are not used much 
among the elderly, compared to younger people[7]as 
the User Interface (UI) is not yet suitable to the elderly 
because the elderly have been physically degenerated, 
particularly the eyesight with blurred vision, hard to 
stand the brightness and seeing color in faded 
shades[5;8].Those defects have direct impact towards 
the use of smartphones. Such issues have been widely 
studied in many countries but in Thailand, our 
problems are more complicate than other countries 
because different regions have different dialects and 
cultures. In addition, each of the elderly has different 
defects. As a consequence, it isbetter to develop 
smartphone’s UIthat is suitable to each elderly in order 
for them to enjoy using smartphones as an alternative 
channel of communication that is more effective and 
efficient as part of the attempts to cope with the elderly 
society. 

II. RELATED TOPICS 
 
Elderly users in this research refer to both men and 
women whose ages arebetween 60 and 69 years with 
Thai nationality and physical conditions that they can 
live alone, can help themselves in accordance with the 
Elderly Act BE 2546 (2013)of retirement age in 
Thailand or else those who do not work anymore. 
User Interface designis significant to application 
development [9] as users have to work on UI. That is 
why the UI should be easy to use and understand in 
order to encourage users to use computers or 
electronic equipment as well as smartphones. In other 
words, UI is the link between the users and computers 
or electronic equipment [10]. Therefore, if UI is 
properly designed, users will enjoy using the 
applications on those electronic devices. UI may be 
graded as “good” or “not good” depending on the 
physical conditions of the users, such as eyesight and 
visibility. This research has focused on the study of 
suitable UI to the elderly with poor eyesight. 
 
III. METHODOLOGY 
 
The study of smartphone users among elderly in 
Thailand starts with a survey of 10 elderly 
smartphone users whose ages are between 60 and 69 
years, through one of the most popular online social 
mediaapplication among Thai elderly. The study 
shows that most elderly often make mistakes because 
the user interface is not suitable to their eyesight, for 
example, small fonts, bright color and obscure screen. 
The study is conducted to designvarious user interface 
prototypes from different combinations of the 
individual top-selected components and testthem with 
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20 elderly smartphone users with age 60-69 years to 
find the most suitable prototype for elderly. The 
survey questionnaire and identify sample using 
random convenience sampling of 20 elders at the age 
of 60-69 years. However, because the survey required 
the prototype, the selected survey method was the field 
survey at the elderly nursing care where there are a lot 
of elders with visual impairment problem.First, the 
prototype of each component is created and the 
smartphone users are asked to select their favorite for 
each component then various user interface prototypes 
are created from different combinations of the 
top-selected components. Next, the smartphone users 
are asked to select the most favorite user interface 
prototype. The top-selected user interface prototype 
will be used to design the smartphone user interface 
that is suitable for elderly. The complete process of our 
study is illustrated in Fig. 1 
 

 
Fig.1 Process of this study 

 
Figure 1 illustrates the following procedures: 
 1. Study user interface components that are 
commonly used by the elderly smartphone users. 
Seven primary components for the design of user 
interface include pictures, buttons, icons, logos, 
animation, typography (font and font size) and color 
[11].However, this study focuses on smartphone user 
interface for online social media, mainly through 
wordings, the main component of the user interface is 
therefore typography. Besides,pictures,buttons, icons 
and logos are rather global and subsequently are not 
the main issues here.  From the experiments on the 
elderly users, components that have the most impact 
among the elderly with eyesight problems are font, 
color, and brightness in addition to the primary 
components of the smartphone user interface. (See 
Table I) 

TABLE I: Compare the User Interface elements with  
eyesight problems 

 
 
 2. Find Thai fonts and font sizes that are suitable to 
the elderly. All 29 Thai fonts that are available in 
common Software with font size at 20 pt. are used to 
create prototypes [12;13]. These font prototypes are 
tested with the samples (elderly users) to find the 
top-selected fonts. Then use the top-selected fonts to 
create font size prototypes by setting each font with 
five different sizes (9, 12, 16, 19, 21 pt.) where three 
of which are available on most social media 
applications and the other two are additional. 
Interview the samples to find out which are their 
favorite ones. 
 3. Find proper colors for smartphone user interface 
(UI) that is suitable to elderly by studying the defects 
of color vision. The study shows that most of the 
elderly find it is hard to distinguish colors and they 
also see colors in faded shades [14;15].It is proper to 
design user interface with high contrast; i.e., the 
foreground and background colors can be easily 
distinguished [16]. If the colors are similar on the user 
interface, the elderly can hardly distinguish fonts or 
icons from the background. Therefore, the user 
interface should use easily-seen color themes, such as 
white, blue, yellow, pink, and green. For examples, the 
color prototypes use white or light color for 
background and black or dark color for foreground 
(fonts and icons) as shown in Fig.2. These color 
prototypes are tested with the samples to find the 
top-selected color themes. 
 

 
Fig.2 Color prototypes 

 
 4. Find the screen brightness that is suitable to the 
elderly by creating several user interface prototypes 
using different levels of brightness which can be 
adjusted from the setting of the application. These user 
interface prototypes are tested with the samples to find 
the brightness levels that are pleasant to the elderly’s 
eyes. 
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5. Create various user interface prototypes from 
different combinations of the top-selected 
components. Test these user interface prototypes with 
the samples to find the top-selected prototypes. The 
top-selected prototypes are assumed to be the most 
suitable prototypes for elderly. It is possible that there 
might be more than one prototype due to the fact that 
different persons have different preferences or 
different defects. In addition, we would like to test 
whether the combination of the top-selected 
components can be used to create the most suitable 
user interface prototype for elderly. 

6. Summarize the surveys to find out which user 
interface prototype is the most suitable one for the 
elderly. Moreover, we can find out what are the main 
influences over their selections. 
 
IV. RESEARCH FINDINGS 
 
From our interviews with 20 elderly users who 
volunteer to test our prototypes of each component, 
the top-selected prototypes of each component are as 
shown in Table VI. The survey results for each 
component are as follows: 

1. The top-selected Thai font prototype that 
majority of the samples (35% of the samples) can best 
see on the smartphone screen is Arial Unicode MS, 
followed by Tahoma which is selected by 30% of the 
samples. From the survey results, we can notice that 
only eight out of 29 fonts (shown in TABLE II) are 
selected. This is because these fonts arethick and wide, 
which can be seen very clearly. But Tahoma font has a 
problem of tone marks lying on top of the alphabets. 
Arial Unicode MS is therefore the best-seen font 
among elderly.  

 
TABLE II: Survey result of font prototype  

 
 
The best size which is the top-selected size prototype 
is 12 pt., chosen by 34% of the samples, followed by 
16 pt., chosen by 29.17%of the samples. If the font is 
too large, the screen will be crowded and the users 
have to scroll up and down very often which is not 
suitable to the elderly[14;17].It is better to set the font 
size to 12 pt. and userscan enlarge to 16 pt. by a touch 
on a screenif they prefer (as shown in Fig.3). Most 
samples or 90% of the samples like the idea as shown 
in TABLE III. 

TABLE III: Survey result of font size prototype 

 
 

 
Fig.3 Example of idea to enlarge the font 

(A) Normal font size  
(B) After touch to enlarge the font 

 
 2.The most selected color for user interface 
background is green, i.e., 40% of the samples select 
green as it is best seen and pleasant to the eyes and the 
eyes can relax.[18]Among the samples who select 
green, 62.5% are male and 37.5% are female. Pink 
which is chosen by 30% of the samples is the second 
choice. Females prefer pink to males as shown in 
TABLE IV. Thus, in addition to age and eyesight 
problems, gender has impact on the color choice of the 
User Interface (UI). 
 

TABLE IV: Survey result of UI color prototype 

 
 

3. The screen brightness that most of the samples 
(60% of the samples) select is 75%. It is the most 
suitable brightness level that the components on the 
user interface can be easily distinguished. More 
brightness can cause trouble to the eyes. The second 
top-selected level of brightness is 50% which is 
selected by 20% of the samples as shown in TABLE 
V. 

 
TABLE V:Survey result of UI brightness prototype 
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 4. The combinations of the top two prototypes of 
each component are used to create eightdifferent user 
interface prototypesas shown in TABLE VI. 
 

TABLE VI: Prototype of the combination of UI 
elements 

 
 
However, only two of the user interface prototypes 
are used in the survey due to the time constraint. 
Prototype 1 and Prototype 5 which are the 
combinations of the top-selected components are 
used. The study shows that Prototype 1, featuring 
Arial Unicode MS at 12 pt. and enlarging to 16 pt. 
with one touch, no need to scroll very often, with 
green color theme at 75% brightness, is the top 
selected. But some samples do not prefer these two 
user interface prototypes because of different eyesight 
problems. 
 

TABLE VII: Results of UI components with users 

 
 

TABLE VII: (Continued) 

 
 
CONCLUSION 
 
In order to study and create the most suitable 
smartphone user interface prototype to the elderly, we 
need to consider physical degeneration of the elderly. 
The degeneration that has the most impact on the use 
of a smartphone is the eyesight. The main components 
of the user interface for those who use online social 
media that impact the elderly eyesight are font, color 
and, brightness. The font prototype, Arial Unicode MS 
at 12 pt. and enlarging to 16 pt. with one touch, with 
green color theme at 75% brightness level is the most 
selected prototype by the elderly. The combinations of 

these most selected prototypes are used to create the 
user interface prototypes and to find which is the most 
suitable one to the elderly. But since eyesight defect of 
each elderly differs, it is possible to conclude that the 
user interface should be adjusted to suit each person, 
by getting some information from a user and then 
automatically adjusting the user interface especially 
for that particular user. It is expected to further this 
research, researcher will use this user interface to 
conduct survey to test the hypothesis that the created 
user interface can assist elderly in using smart phone 
better than before. 
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