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Abstract — The elderly is portrayed as having difficulty using digital health technology and are not
competent enough in using the technology. Digital health technologies, such as mHealth, eHealth, and
wearable technology, are significant enablers for elderly to live freely at home for a more extended
period, close to physical and economic support. However, digital health technology diffusion is still in
its early stage in Malaysia, and there is a slow rate of adoption among elderly. Little is known about the
perspectives and requirements of elderly when it comes to digital health technologies. More work is
needed to assess elderly user experience of using digital health technology for a better-quality digital
solution in promoting elderly wellness in Malaysia. This study aims first to identify elements of elderly
user experience evaluation in digital health technology from previous work and next is to propose
research design strategy for this study. Therefore, this study employs reviewing method of previous
scholars articles gathered from two prominent databases, Scopus and WOS. The result of this article
will be the research design process and strategies to execute the project in the next phase. These research
design process and strategies hope to provide a useful reference for the developers, gerontechnologist
and researchers to produce digital health technologies that are useable and tailored to the elderly user's
needs.
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1. INTRODUCTION

Broadly defined, digital health technology refers to collecting, sharing, and analyzing health data
using digital information, data, and communication technologies to improve patient health and health
care delivery [1]-[3]. It uses computing platforms, connectivity, software, and sensors. For instance,
mobile health (mHealth) apps, web-based healthcare (eHealth), wearable devices, sensors, health
information technology (HIT), digital therapeutics, personalized healthcare (PHC) and telehealth [3].
These technologies span a wide range of uses, from general wellness applications to medical devices,
especially for the elderly. Digital health technologies are significant enablers for elderly to live freely
at home for a more extended period, close to physical and economic support [4]-[6]. However, digital
health technology diffusion is still in its early stage in Malaysia, and there is a slow rate of adoption
among elderly. When it comes to digital health technologies, little is known about the perspectives and
needs of the elderly. More work is needed to assess elderly user experience of using digital health
technology for a better-quality digital solution in promoting elderly wellness in Malaysia.

The elderly in Malaysia is identified as those who are 60 years old and above [7]. Like many other
countries worldwide, Malaysia is also experiencing the rapid growth of elderly due to declining fertility
and longer life expectancy [8]. However, elderly are portrayed as having trouble grasping and adopting
the use of digital health technology [9]. A solution to this issue has emerged to evaluate user experience
elements of digital health technologies. Policies supporting digital health technology have been
adopted in recent years [10]. According to [11], user experience (UX) has been identified as a key
component of good practice in digital health technology development. User experience (UX) becomes
a vital factor in adopting these digital health technologies, as the people who need to use them may
have problems when using any digital health technology for their health conditions, particularly the
elderly. The term "user experience" was created by [12], which describes the importance of user-
centered designs in which design concepts are solely based on user needs and desires. On the other
hand, user experience is defined as an extension of usability (efficiency, effectiveness, satisfaction) by
adding affect and emotions [13]. User experience and usability elements are considered important
because of their role in helping design and evaluate interfaces and technical systems for digital health
technologies that are suitable and tailored to the elderly user needs [14].

2. RELATED WORK

According to several established papers, there are a lot of studies about digital health technology
[1]-6]. Digital health technology has been advocated as a solution for improving health care quality,
cost, and safety [3]. A comprehensive systematic literature review (SLR) was conducted throughout
this research. Scopus and Web of Science (WoS) are selected as the databases. [15], [16] stated that
Scopus and Web of Science (WoS) are two of the most often leading databases for systematic literature
reviews. After all the SLR steps have been carried out, 29 articles related to user experience and
usability of digital health technology were eligible for review. All 29 eligible articles were analyzed
using thematic analysis. As a result, four elements that prominent emerged from the articles that were
chosen. The elements are efficiency, effectiveness, satisfaction, and learnability. Firstly is efficiency.
For any digital health technology to be acceptable by elderly, they had to be efficient and flexible with
elderly needs [17]. For example, flexible scheduling allows elderly users to personalize the app and
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offers to change medication dosage that helps suit their needs, such as a medication reminder app [18].
Besides that, digital health technology user interface (UTI) features are the most crucial issues discussed
by the researchers. Any application interfaces should be designed tailored to elderly user preferences,
such as using more oversized buttons and text, consistent layout, simple font and icon and high contrast
colors [18]-[20]. The choice of text is also vital to ensure that the text type is not confusing and that
elderly can understand it.

Secondly is effectiveness. All digital health applications should avoid displaying unwanted
information that could overload the screen [21] and be effective and made more simpleness for the
elderly use. Several papers emphasize the importance of designing digital health technology focusing
on simplicity, as this could meet the needs of elderly users [20]. For example, a healthcare website
should have a consistent and straightforward home page [22], predictable, and easy to navigate [23].
Also, if there’s a login process, it should be made as simple as possible, like do not hide the password
and be clear about what username is required [24]. The third element is satisfaction. Good quality
content, accessibility, and accurate information will increase elderly interest and satisfaction in using
the system [25]. For example, in serious motion-based exercise games, a study from [26] proves that
the elderly reduction of pain decreases and may lead to positive effects. Also, elderly can experience
sympathetic responses and social satisfaction while playing the games with another person [26]. The
last element is learnability. Learnability refers to the ability of systems, programs, and interfaces to
quickly become familiar to users, even if they have no prior familiarity with them [27]. Any digital
health technology should allow elderly users to control their application successfully through shorts and
simple steps in a way that they can learn by themselves [21]. All these four elements are the review
from previous work related to elderly user experience elements of digital health technology. These
elements may be the guidance to execute project in the next phase.

3. PROPOSED RESEARCH STRATEGY

3.1 Target Participants

There will be approximately 40 elderly participants that will attend the small online workshop.
Participants in the elderly category, defined as those aged 60 to 74 years old, will be eligible to
participate. The gender of the participants is not highlighted and considered, as this study does not focus
on the gender itself. The participants can include both males and females as well as elderly that have no
severe cognitive impairments. Also, the participants chosen will be those who have a smartphone and
have essential experience in operating a smartphone.

3.2 Research Design Process

This study will comprise of four phases, as depicted in Figure 1. The process contains research
planning, user experience evaluation, data analysis and interpretation, and discussion and conclusion.
Detailed explanations for each phase are discussed further in the following section.
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Figure 1: Research Design

1) Research planning: Systematic literature review (SLR) will be conducted to study elderly user
experience using digital health technology. This method will be conducted by searching for relevant
journals and articles through two established databases, Scopus and Web of Science. First, the
researcher identifies relevant articles through databases and screening the title and abstracts of the
identified articles that fit the current study. Then, the selected papers were analyzed to determine
eligibility. Next, experts will confirm that the eligible selected article was of high quality and finally
look for eligible elements of user experience evaluation that may be incorporated into this current study.

2) User experience evaluation with elderly participants: In this phase, a case study method will
be used for implementing user experience evaluation with the elderly users. A small online workshop
will be conducted using a focus group approach to demonstrate the use of digital health technology to
elderly. Next, the elderly users will be interviewed using semi-structured interview to obtain elderly
user experience in using digital health technologies. There will be about eight small online workshop
which consists of four to five members. The small online workshop will be run through an online
platform. Snowball sampling and purposive sampling will be used throughout this study to ensure a
sufficient number of participants.

3) Data analysis and interpretation: The third phase will be focusing on analyzing the data
collected during the previous phase. The triangulation of qualitative data collection through focus group
and semi-structured interview will be analyzed verbatimly using thematic analysis to produce the
themes. Following thematic analysis, the expert review will also be conducted in this phase. The experts
will review the user experience evaluation elements that are proposed in this study. This study will
employ experts from the following categories; elderly users, gerontechnologist, and clinicians. Experts
are essential in deciding which elements of user experience is advisable for the elderly.

4) Discussion and conclusion: Finally, the development of user experience evaluation elements
for digital health technology will be the result of this study. These user experience evaluation elements
are expected to provide useful resources for the developers, gerontechnologists, and researchers to
produce digital health technologies that are usable and adapted to the needs of elderly users. Results
obtained for this study will be presented and reported.
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CONCLUSION

User experience has been identified as a key component of good practice in developing digital
health technology. It becomes a vital factor in adopting digital health technology, particularly for elderly
users. The result of this article is expected to propose planning for the research design strategies to
execute the project in the next phase. The result offers several significant contributions for practical
purposes and to the body of knowledge. A comprehensive systematic literature review was presented
throughout this study period. Several studies from previous work identify elements of elderly user
experience for digital health technology. However, more study into the elements of user experience
evaluation in digital health technology is highly intriguing to investigate further. These elements of user
experience may be helpful for the developers, gerontechnologist and researchers that can be considered
in developing digital health technology for older adult users. In conclusion, it is hoped that the result of
this article could contribute significantly to the body of knowledge and can act as a sound basis for
further research in user experience elements evaluation of digital health technology among elderly.
Finally, the researcher also hopes that this research design strategy will lead to the development of
elderly user experience elements in digital health technologies that are usable and adaptable to the needs
of elderly users in future.
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