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Mobile health apps usually have a user interface that is difficult for elderly
users to understand. With the increase in the number of elder users using
applications on mobile phone, research on this area is important to do. This
research aim is to present comprehensive review of mobile application

evaluation for the elderly. The research methodology adapted PRISMA method

to find and review relevance research articles in order to reach research goal.
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Based on literature study, we found three methods or models that have been
applied for elderly user usability evaluation, including usability heuristics,

system usability scale and technology acceptance model.
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I. INTRODUCTION

The development of information and communication
technology (ICT) has begun since the end of 1990.
This phenomenon is supported by developments in
the field of telecommunications, especially wireless
technology. The existence of ICTs has an impact on
all sectors because ICTs have the benefit of increasing
ICTs

encourage innovation and change the working

efficiency and effectiveness. In addition,
paradigm [1]-[3].

Telephone technology is one of innovation of
wireless technology which is advancing with new
hardware and software features. By using a cellphone,
we can access many complete application services to

support our daily activities [4]-[6].

The combination of telephone equipment and
internet technology has led to the development of
the smartphone era. Each smartphone offers the
latest applications to provide a new experience for its
users.

However, the use of mobile devices for elderly people
is very limited. They usually use cellphones only to
make phone calls and send short messages. This
happens because the interface of the device is not
adjusted to the needs and ability of the elderly to use
and explore more about the services in the device [2],
[7].

With the increase in the number of elder users using
smartphone applications, research related to the user
interface is important. Every application that is

designed for elderly users’ needs special adjustments
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so that it can be easily and conveniently operated by
elderly users [8]-[10].

Based on background above, this research proposed a
survey of methodology or technique that is used for
user interface usability evaluation to design mobile
application for elderly people. It can help to mobile

apps evaluation for senior citizens.

II. LITERATURE REVIEW

Many research has been done in research area of
mobile apps for the elderly. In this research we
attempted to focus on area mobile application

evaluation for elderly people that is defined below.

A. Mobile Application Evaluation

However, when compared to desktop computers,
mobile devices have disadvantages such as limitations
in the screen, input-output mechanism, battery and
so on. Therefore, to get effective and efficient use of
mobile devices, special evaluations for mobile devices
are needed [11].

Aside from the physical aspects of mobile devices,
mobile users also need to be evaluated. Evaluation
can be in the form of how users respond to the use of
mobile devices when operating an application or
other purpose. This feedback is useful for improving
and increasing comfort in using mobile applications

[11]-[13].

B. Elderly People

Elderly people or senior citizens is similar
terminology for expressing older people. While the
context of the definition of the term "older people or
elderly people" differs between several countries or
regions. For example, there are differences in the age
range for elderly people between regions in Africa
and Europa. Some regions or countries in developing
countries define senior citizens as people who have
65-year age or more. Meanwhile, according to the

agreement made by the UN or United Nations, the
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age range for senior citizens is a person who has age
60 and above [2], [14], [15].

Age changes affect sensory abilities, but the most
influential aspect is the ability of audition and vision
(including contrast sensitivity, visual acuity and
colour sensitivity. Other research studies suggest that
the ability to remember and reason information for

elderly people also decreases [16]-[18].

III. METHODOLOGY
This section will discuss detail of research phases
including the method and its explanation.
In this research, we have four research phase to reach
research aim, including identification, screening,
eligibility and inclusion criteria. These phases are
adapted from the systematic review method known
as Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA).
The PRISMA is a method introduced by Moher et al.
in 2005 which is used to review scientific articles in
the medical field [19]-[21].

Identification

Eligibility

Inclusion
Criteria

Figure 1. Research phase
Based on Figure above, the explanation of every
phases is elaborated below [19]-[21]:
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1. The phase ‘identification" is the

determine the possibility of the main keywords

stage to

used to search for scientific articles in the database
of scientific research relating to our study in
general.

2. Phase namely "screening" is the stage to determine
scientific articles that fit the scope of the study by
considering search criteria and research questions.

3. The "eligibility" phase is the stage to examine the
article content fairly deeply by paying attention to
all components in the article including the title,
abstract, method, research results, conclusion.

4. The last phase called "inclusion criteria" is the
stage to determine which articles will be used in a

systematic review or not.
IV. RESEARCH RESULT

Based on literature study, we found several methods
that is used to user interface usability evaluation for
elderly. We observed research study from 2011 until
2020 from reputable research database.

Publication Based on Year

2011 2012 2013 2014 2016 2017 2018 2020

o B N W b

B Number of Publication
Figure 2. Research distribution based on year

In this research, we found fifteen related-articles
which is classified into method used namely
Heuristic Approach, System Usability Scale and
Model. We

statistical data of publication based method used in

Technology Acceptance depicted

graph below.
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Figure 3. Research distribution based on method
To answer what is method used for mobile

application evaluation of elderly people, we
attempted to summarize result in Table below. The
title of “what tool or approach” on the table means
what is approach, tool or method applied in previous
research to evaluate mobile application, for example
Heuristic Approach, System Usability Scale and

Technology Acceptance Model.

TABLE I. DATA OF RESEARCH PAPER

What
approach?

tools/

Authors Ref. | Year

System

(Isakovic et al. 2016) | [18] | 2016 | Usability

Scale

System

(Jia et al. 2013) [22] | 2013 | Usability

Scale

System

(MaclIs et al. 2020) [8] | 2020 | Usability

Scale

System

(Pyae et al. 2017) [23] | 2017 | Usability

Scale

(ALsswey, Bin | [24] | 2018 | Technology
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What  tools/
Authors Ref. | Year
approach?
Umar, and Bervell Acceptance
2018) Model (TAM)
Technology
(Wen, Cheng, and
[7] | 2017 | Acceptance
Chang 2017)
Model (TAM)
Technology
(Ling et al. 2017) [9] | 2017 | Acceptance
Model (TAM)
. Heuristic
(Marin et al. 2011) [25] | 2011
Approach
(Al-Razgan, Al- o
. Heuristic
Khalifa, and Al- |[26] | 2014
. Approach
Shahrani 2014)
(Salman, Wan o
Heuristic
Ahmad, and | [10] | 2018
. Approach
Sulaiman 2018)
(Salman, Ahmad, Heuristic
. [27] | 2018
and Sulaiman 2018) Approach
(Hermawati and Heuristic
[28] | 2016
Lawson 2016) Approach
(Watkins et al. Heuristic
[29] | 2014
2014) Approach
(Silva, Holden, and Heuristic
. [30] | 2014
Nii 2014) Approach
(Inostroza et al. Heuristic
[31] | 2012
2012) Approach

To present review of every method used, we

attempted to elaborate it respectively as below.
A. System Usability Scale

System usability scale is one of method to evaluate
mobile apps usability based on feedback from users
[32]. This

statements of questionnaire to usability quickly with

method contained 10 (ten) simple

limited respondents [33]. The item of questionnaire is
listed below.
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No. Original Item
1 I think that I would like to use this system.
2 I found the system unnecessarily complex.
3 I thought the system was easy to use.
4 I think that I would need the support of a technical person to be able

to use this system.

I found the various functions in the system were well integrated.

N

I thought there was too much inconsistency in this system.

7 I would imagine that most people would learn to use this system
very quickly.

8 I found the system very cumbersome to use.

9 I felt very confident using the system.

10 | Ineeded to learn a lot of things before I could get going with this
system.

Figure 4. The questionnaire item of SUS [32]
Example of the used System Usability Scale (SUS) for
evaluation mobile apps of elderly people is proposed
by Isakovi¢ at al (2016). The reason of System
Usability Scale (SUS) selection for research because
this method has been used in many research articles
and industry purposes [18]. The example result of

SUS measurement is depicted below.

SUS score
T T
80 :

9 - 70
LV ; 60
) \ 50
° ) | € ‘ 40
I 30
20
Apply blood sample. 10
0

Figure 5. Example of SUS score result

B. Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) is
employed to evaluate intention to use of application.
It contained 21 items with the following 4 main
subjects: perceived usefulness of the technology,
attitude toward using the technology, perceived ease
of use and intention to use the technology. For rating
feedback result, we can used 7-point Likert scale
from -3 (strongly disagree) to 3 (strongly agree) [9].
Example research to evaluate mobile apps is

conducted by Wen et al. (2017). This research
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describes the mobile smartphones application

usability evaluation by utilizing Technology
Acceptance Model (TAM). TAM itself contained four
main dimension including cognitive usability,
willingness to use, cognitive ease of use and attitude.
The participant of this research is 41 elderly people
[7], [34].

Perceived
Usefulness (U) l

Attitude towards Intention to use
Mobile App for H Mobile App for

H Grocery Shopping Grocery Shopping
/ ® ®)
H

Perceived Ease of ,

H

Use (PEOU)

Figure 6. Example of technology acceptance towards

grocery shopping using mobile applications [35]
C. Heuristic Approach

The usability heuristic evaluation technique in case
of elderly adults can relate to the identified usability
issues that would be found by elderly people when
using user interface of smartphone’s application [10].

Many studies have been completed in usability
heuristic evaluation for elderly user of mobile phone
[25], [26], [10], [27], [28], [29], [30] and [31]. Overall,
every research study presents usability issues of

elderly people when using mobile application.

One of heuristic approach referred for many research
is SMASH or SMArtphone’s uSability Heuristics for
mobile applications. This method is developed based
(TMD).
SMASH consisted of 12 heuristics that are depicted in

on Touchscreen-based Mobile Devices

Figure below [10].
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SMASH1. .

[Visibility] { Visibility of system status.
SMASH2.

[Match] { * Match between system and the real world.
SMASH3. + User control and freedom.
[Control]

S S.H4' + Consistency and standards.
[Consistency]

SMASHS5. .E "

[Error] rror prevention.

SMASH6.

[Memory] { * Minimise the user’s memory load.

SMASH?7. .
[Customization] + Customisation and shortcuts.

‘[S]gl?/f[fi; ?I;?C'y] { + Efficiency of use and performance.

?l\l\/fi iSrIr_lla?l.ist] { + Aesthetic and minimalistdesign.

SMASH10. * Help users recognise, diagnose, and recover from
[Recover] errors.

?IIJ\I/Iejlf’ HIL. { * Help and documentation.

SMASH12.

[Ergonomics] + Physical interaction and ergonomics

Figure 7. Twelve heuristics in SMASH [10]
V. CONCLUSION

This research aim is to conduct systematic review of
mobile application evaluation method for the elderly
research articles. This is important to support of
application improvement in order to simplify elderly
users in using mobile application. The research
methodology adapted PRISMA method. As many
fifteen relevant articles was identified for systematic
literature review. In conclusion, we found three
methods or models that have been applied for elderly
user usability evaluation, including usability
heuristics, system wusability scale and technology

acceptance model.
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