Paper—Relationships Between the Older Adult’s Cognitive Decline and Quality of Life: The Mediating...

Relationships Between the Older Adult’s Cognitive
Decline and Quality of Life: The Mediating Role of the
Assistive Mobile Health Applications

https://doi.org/10.3991/ijim.v13i10.11288

Murtaja Ali Saare ®> Azham Hussain
Universiti Utara Malaysia, Kedah, Malaysia
alisaare23@yahoo.com

Wong Seng Yue
Universiti Malaya, Kuala Lumpur, Malaysia

Abstract—This article examines the link between the older adult’s cognitive
decline, and Assistive Mobile Health Applications in terms of quality of life as
researcher has found scarcity in explaining the mediating role of assistive mobile
health applications towards the quality of life of older adults with cognitive de-
cline. Researchers have identified the importance of using assistive mobile health
applications in connection of the older adult’s cognitive decline. However, it re-
mained unaddressed in the explaining the mediating role of assistive mobile
health application. Therefore, this paper aims to provide an insight that the adop-
tion of assistive m-health applications will provide this population with potential
solution to their challenging aging life, hence, enhancing their quality of life. In
addition, this paper is only a conceptual explanation, as it aims to identify the
possible reasons that influence their Smartphone adoption. Factors were identi-
fied using a systematic literature review on relevant peer reviewed papers. The
study summarized the empirical evidences which were used to support the con-
ceptual explanation. It is expected that this work will lead towards the empirical
findings on the explanation of the mediating role of the assistive mobile health
applications to address the relationship of older adult’s cognitive decline and
quality of life. This paper provides directions for future studies in improving the
quality of life of older adults.
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adults, quality of life

1 Introduction

Technological development has increased the average life expectancy as a result of
improved public health (Bujnowska-Fedak & Pirogowicz, 2014) which is evident as
there is an increase in world aging population. This rapid increase in number of people
living longer has led the researcher’s interest in the improvement of quality of life of
older age internationally. For example, in 2012, 43.1 million adults, which is 13.7% of
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the US population, which age 65 years or old. By 2050 that number is expected to grow
to 83.7 million, or a quarter of the US population (Crouch, Probst, & Bennett, 2017,
Hinrichsen, Emery-Tiburcio, Gooblar, & Molinari, 2018; Ortman, Velkoff, & Hogan,
2014). A similar pattern has been revealed with 39% increase in number of older adults
in England (Holliday, Ward, & Awang, 2016). Moreover, 5 million in 2011 which is
expected to be doubled in the next 25 years in Canada (Canada, 2014; McKinnon, Con-
nelly, Rice, Hunter, & Doherty, 2017), The World Health Organization estimates that
by the year 2020, 24% of Europeans, 17% of Asians, and 23% of North Americans will
be over the age of 60. It is expected that by 2020 there will be more than 1 billion people
age 60 and over (Chadwick-Dias, Tedesco, & Tullis, 2004).

Increase in age brings increased likelihood of illness. As elderly population are easily
infected by diseases such as high blood pressure, heart problems, overweight, and dia-
betes etc. Centers for Disease Control and Prevention (CDC) found that 30.3 million
people have diabetes. Diabetes has been found as one of the primary cause of premature
death worldwide and it is predicted that there will be rise in death rate as previously
30% of patients die within 1 year, 50% die within 3 years and 70% die within last 5
years (Apelqvist, 2018).

Diabetes is one of such diseases which must be monitored regularly for balancing
the blood glucose levels in the body which is difficult for older adult to visit a medical
specialist daily, as older adults are depend and require support and visiting a clinic re-
quires high cost (Holliday, Ward, & Fielden, 2015). Therefore, in order to overcome
high cost of health (Jones & Rowbottom, 2010), supporting independence (Pinkelman,
Roll, & Greene, 2016) and improving the wellbeing (Holliday et al., 2015), technology
plays a significant role and provide solutions for the needs of older adults(Czaja & Lee,
2009; Thilo, Bilger, Halfens, Schols, & Hahn, 2017)such as mobile health care (Chou,
Chang, Lee, Chou, & Mills, 2013; Miller, Cafazzo, & Seto, 2016; Stellefson et al.,
2017). However, not all age groups are accepting and using Smartphone. For example,
only 18% of older adults has adopted to Smartphone (M. Anderson & Perrin, 2017;
Saare, Ta, Lashari, & Sari, 2018; A. Smith, 2014). The possible reasons for not adopting
these Smartphone has been revealed by literature as gap in understanding the significant
differences in terms of requirements of user-interface design (Poushter, 2016). The pre-
sent Smartphone interface are complex and are developed based on the needs of
younger adults which affect their adoption process for older adults (Petrovéic, Taipale,
Rogelj, & Dolnicar, 2018).

The interface requirements of older adults are different from younger adults (Joshi
& Brathen, 2016) due to decline in cognition with age (Chin et al., 2017). Cognition
refers to the thinking pattern and in older adults it has been declined due to age which
affect the information processing capacity (Thow et al., 2018). For example, complex
menu structures causes older adults to experience stress as it require older adults to
think for a longer time out what to select (Gao, Ebert, Chen, & Ding, 2015; Petrov¢ic,
Taipale, et al., 2018). Moreover, previous studiespoorly captured the specific require-
ments of older adults. Hence, they did not meet their needs (Young, Koppel, & Charl-
ton, 2016) and existing smartphone interface are based on suitability of younger adults
who do not have cognitive decline (Azir Rezha, Maksom, & Naim, 2014). Hence, there
is a gap in literature in understanding the smartphone adoption by older adults.
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Smartphone applications are beneficial as they can provide health services that can
monitor health, as it provides interactive health services to patients, clinicians and care-
givers for the self-management of predicted diseases (Holliday et al., 2015) and support
self-management of chronic diseases (Hu et al., 2018) such as diabetes. Moreover,
smartphone application (Saare, Ta’a, Lashari, & Sari, 2018) are low cost, thus, help
older adults by providing an opportunity to alleviate the burden of primary health care
of older adults (Elshourbagy, 2017) and promote healthy lifestyle. As smartphone ap-
plications especially healthcare applications(Saare, Murtaja Ali; Jasim, Osamah Mo-
hammed; Mahdi, Alia Ahmed; Hussain, 2018) designs are skewed towards younger
adults (Grindrod et al., 2018; Kuerbis, Mulliken, Muench, Moore, & Gardner, 2017;
Petrovc¢ic, Taipale, et al., 2018; Tsai, Shillair, & Cotten, 2017) and there are today’s
technological products are not designed for older adults (Liu & Joines, 2012).But it is
known that diabetes is common in the elderly population (Meneilly & Tessier, 2001).
However, the success of any type of application depends on how well it is being used
by the user i.e. the usability and how well it is suited to the user’s requirements based
on their experience (Kalimullah & Sushmitha, 2017). Therefore, the design of these
applications should be favorable for older adult population to offer promising
healthcare and wellness management applications. Thus, the present study is providing
a framework which would systematically combine user characteristics such as diabetes
and cognitive decline. Hence, providing a holistic view of older adult’s low level of
smartphone adoption by identifying the factors that are affecting the smartphone appli-
cations adoption and proposing a conceptual framework from an older adult perspective
to improve quality of life (Petrov¢ic, Taipale, et al., 2018).This framework would pro-
vide guidance for usability specialists, product designers, interaction designers, product
manufacturers and others involved in the design and development of user interfaces
when seeking an ultimate design solution to support quality of life of older adults using
assistive mobile health application(Liu & Joines, 2012).

2 Methodology

Previous literature was reviewed using a Top down (review of the literature) ap-
proach to develop a conceptual framework which involved keeping in mind the barriers
in the adoption of mobile health application to enhance the quality of life of older adults
with cognitive decline. Literature search and database selection.

The first step used to search the literature consisted of choosing database IEEE
Xplore, Science Citation Index, Scopus, Science Direct, Science Citation Index, and
Web of Science. Database was searched using keywords related to the concepts of as-
sistive mobile health technology, older adults, diabetes, and quality of life.
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Table 1. Previous studies on assistive technologies for healthcare in older adults
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2.1 Inclusion and exclusion criteria

In the next step we narrow down our search to be more specific and to narrow down
and evaluated on the basis of following criteria:
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o Articles which were published between 1989 and 2018.

o Articles must utilize a mobile phone as an intervention for their healthcare, involve
or directly aim at older people quality of life of45 years and over.

o Articles must address the question of how mobile services and applications that can
be utilized to help improve, what are the barriers to mobile phone use how to over-
come these barriers, what are the possible solutions to adopt to smartphones, and
how technology can enhance the quality of life.

o Articles must include at least one combination of the search keywords (i.e. target
group 1 mobile technology or mobile services and applications).

o Articles must be Scopus publications.

o Using several search keywords and increasing the complexity in the search inclusion
criteria improves the quality of the search output.

2.2 Evaluating the relevance

In the third step, gathered data were screened for their correspondence to the research
questions. Therefore, at the first phase of screening the data, abstracts were reviewed if
the articles met the specified inclusion criteria of the present study. Once confirmed,
then the full text articles were downloaded for thorough and detailed review. Further-
more, articles which were unclear either to include or exclude from the review process
were resolved by discussing with a senior and knowledgeable researcher in the field.

3 Results and Discussion

Despite, the fact that the relationship of Assistive Smartphone Application and older
adult’s cognitive decline is widely explained in the body of the literature in different
perspectives, but remains less clear with the mediating aspect of the Assistive
Smartphone Health Application in relationship to older adult’s cognitive de-
cline(Bharucha et al., 2009) and quality of life(Free et al., 2013; J. Gao & Koronios,
2010; Lohr et al., 1996; Rosales & Fernandez-Ardévol, 2016). Hence, there remains
minimal attention paid to address connection the mediating role of Assistive mobile
health application on the relationship of older adults with cognitive decline and quality
of life in the literature.

Previous literature indicates that Assistive Smartphone Health Application does not
solely predict the quality of life of older aging, whereas there are many antecedents of
Assistive Smartphone Health Application which are explored in the past studies to-
wards successful aging but remains detached (Anderson & Hussey, 2017). The link
between the older adult’s cognitive decline, Assistive Smartphone Health Application
and quality of life is dynamic in nature (Sun, McLaughlin, & Cody, 2016) specifically
for applications that are associated with diabetes. Consequently, mediation of Assistive
Smartphone Health Application in the older adult’s cognitive decline and quality of life
lacks empirical evidence in the body of knowledge as less attention is paid towards this
specific dimension which is the contribution of this study.
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Thus, mediating role of the Assistive Smartphone Health Application in predicting
quality of life can be determined altogether with the link of Older Adults with diabetes
and Assistive Smartphone Health Application (Desveaux et al., 2018). Therefore, it
provides another argument to investigate the mediating direction of Assistive
Smartphone Health Application towards predicting quality of life as it is affected by the
older adult’s cognitive decline but remains minimal in the past literature(Mariam,
2013).Melander-Wikman (2008) and Czaja, (2016) noted that older adult’s cognitive
decline effects on quality of life is routed through the Assistive Smartphone Application
as it serves as the mediating factor between the successful aging and older adult’s cog-
nitive decline.

3.1  Older adult’s cognitive decline and assistive smartphone application

Older adult is the defined as depending on different perspectives and purposes. For
example, gerontologists traditionally focus on persons aged 60 years and older. The
federal government uses age 65 as a marker for full Social Security and Medicare ben-
efits. Researchers identify subgroups of “older adults” as “younger old” (ages 65-75),
“older-old” (ages 75-85), and “oldest old” (ages 85+) (Pérez-Marmol et al., 2016).
Older adults experience age-related physical and cognitive changes such as diminishing
vision, hearing loss, psychomotor impairment, reduced attention and memory (Young,
Koppel, & Charlton, 2017) which determines that older users will have different re-
quirements and performance from younger adults generations in terms of interaction
with technology (Joshi & Bréthen, 2016; Saare & Hussain, 2018). Additionally, Plaza
et al. (2011) suggested that smartphone apps can help older adults with issues such as
safety, security, privacy, and mobility (e.g., person location service, tracking devices,
telecare monitoring, and an alarm system). They can include solutions that facilitate
older adults’ individual development (e.g., distance learning and training) and/or can
support services that contribute to older adults’ social lives. Such solutions can enable
their broad communication with others (e.g., social network and community platforms),
hobbies (e.g., digital games adapted for older adults’ requirements), or even religion
and spirituality (e.g., services offering religious calendars, holy and prayer books, reli-
gious ringtones) (Helal et al., 2003). Furthermore, (Petrov¢i¢, Rogelj, & Dolnicar,
2018) examined the acceptance of Assistive Smartphone Application among older
adult’s cognitive decline, and their results showed that compatibility, effort expectancy,
enjoyment, facilitating conditions and social influences significantly affected the older
adult’s cognitive decline and use of smartphone application (Helal et al., 2003).

Whereas, Assistive Smartphone Application is considered as low perceived usability
and low ease of learning for older adult’s cognitive decline due to the rather limited
level of adaptation of the design of Smartphone Application to their needs (Abdulrazak,
Malik, Arab, & Reid, 2013; Doughty & Williams, 2016; Piper, Garcia, & Brewer,
2016).Furthermore, Previous research has reported various elements of Assistive
Smartphone Application that are not age-friendly design as they affect older adult’s
performance while operating smartphone interface (Petrovc¢i¢, Rogelj, & Dolnicar,
2017).
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Past research has also suggested that the older adults cognitive decline about the
impacts of Assistive Smartphone Application that would increase, maintain, or improve
the older adults successful aging (Doughty, 2011; Plaza, MartiN, Martin, & Medrano,
2011).Furthermore, older adult’s cognitive decline leads the Assistive Smartphone Ap-
plication which indeed affects the quality of life (Plaza et al., 2011). However, Inade-
quate inquiries have been done in the past to address the relationship of the Assistive
Smartphone Application as a driver of quality of lifein result of older adult’s cognitive
decline (Alsaqger, 2017). Older adult’s cognitive decline can be the potential influential
factor in the development of the quality of life as it has a direct effect on the Assistive
Smartphone Application, but it remained unclear in the past literature as systematic
inquiry is needed to understand this mediated relationship.

Therefore, based on the above-mentioned literature, it may be postulated that Assis-
tive Mobile Health Application and older adult’s cognitive decline have direct link to
define the quality of life of older adults as it remains an uncertain issue in the research.
Hence, if the relationship of Assistive Mobile Health Application and the older adult’s
cognitive decline is positive it would positively affect the quality of life, and vice versa.
Thus, we propose the following preposition.

Preposition1: There is a direct positive relationship between older adult’s cognitive
decline and Assistive Mobile Smartphone Application.

3.2  Assistive mobile health application and quality of life

Assistive technology is defined as any device or system that allows an individual to
perform a task that they would otherwise be unable to do with increased ease(Curran,
2017; Hussain, Saare, Jasim, & Mahdi, 2018) in various domains of everyday lives
(Holliday et al., 2015) such as medical and public health practices. Hence, support their
health and wellbeing (Pinkelman et al., 2016).

mHealth covers a variety of health and wellbeing apps which are designs for self-
management of health, wellbeing and long-term conditions and they may or may not be
requiring to communicate with a clinician (Holliday et al., 2015). Ventola, (2014) For
example, Patients can actively participate in their own care by receiving services to
change their health behaviour as application provides the opportunity to access health
information and maintain contact with health care professionals (Rocha et al.,
2013).These applications are especially useful for monitoring and diagnosing health
conditions for those older adults for whom the physicians work far away. Smartphone
applications are beneficial as there are variety of applications on fitness, chronic disease
management (e.g. diabetes) (Desveaux et al., 2018; Grande & Sherman, 2018; Husted,
Weis, Teilmann, & Castensge-Seidenfaden, 2018)

Thus, these facts improve the initiative to examine the mediating role of Assistive
Mobile Health Application to explain the relationship with quality of life. Therefore, to
explain the said phenomena we propose that:

Preposition2: There is a positive relationship between Assistive Mobile Health Ap-
plication and quality of life.
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3.3  Older adult’s cognitive decline and quality of life

There are enough traces in the literature providing evidence to understand and ex-
plain the relationship between older adult’s cognitive decline and quality of life(Harl-
ing, Morris, Manderson, Perkins, & Berkman, 2017; Tyrovolas et al., 2017; Wallace et
al., 2017). In previous studies it is found that older adult’s cognitive decline results to
have positive quality of life as it positively influence the Assistive Mobile Health Ap-
plication or vice versa which is evident of the fact that there is a link between older
adult’s cognitive decline and quality of life(Mariam, 2013; Melander-Wikman, 2008)

Therefore, it may be assumed on the basis of many studies accessible in the previous
literature which indicated involvement of certain factors like Assistive Smartphone Ap-
plication as the predictor or mediator between the link of the older adult’s cognitive
decline and quality of life but remains detached(Desveaux et al., 2018; Grande & Sher-
man, 2018; Husted et al., 2018; Mariam, 2013; Melander-Wikman, 2008)(Slegers, Van
Boxtel, & Jolles, 2008). Based on this, we propose that:

Preposition 3: There is a positive relationship between the older adult’s cognitive
decline and quality of life.

4 Conclusion

In this article the researcher has tried to conceptualize the use of assistive mobile
health application to enhance the quality of life of older adults by incorporating some
of the central concepts in the older adult’s cognitive decline and assistive mobile health
application, and it defines these concepts in a way that permits prediction and under-
standing of quality of life. In combination older adult’s cognitive decline and assistive
mobile health application, can account for a considerable proportion of variance in qual-
ity of life.

5 Future Work

Although there has been significant research dedicated to the quality of life, however
there is certainly still a plethora of opportunities for further studies in this field. It is
expected that this article will assist in developing the assistive health applications for
older adults keeping in mind their needs. Moreover, it will drag the attention of future
researcher to this important area of research and provide researchers with a foundation
upon which future knowledge can be built.
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