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Summary

The number of elderly people (65 years and over) is constantly
increasing in the world. It is expected to exceed one billion by
2050. Due to this augmentation, issues related to the elderly (e.g.,
social isolation, loneliness, malnutrition, the difficulty of
performing daily tasks forgetfulness, depression, etc.) have been
given great attention in the last decades. With the COVID-19
pandemic resulting from severe acute respiratory syndrome
coronavirus (SARS-CoV-2), the situation of elderly people has
worsened in all countries. These persons become more exposed to
the risk of suffering from severe illness if attacked by the virus. In
this context and to limit the spread of the CORONA virus and
protect this class of people from the bad effects of this new disease,
Saudi Arabia took many measures and restrictions. We introduce,
in the present work a healthcare application implemented in
smartphones. This application uses a platform to provide digital
solutions to help the elderly overcome social isolation,
malnutrition and loneliness during the COVID-19 epidemic. We
also develop a suitable action plan for the disabled

elderly to perform their daily tasks ~ such  as medication
appointments and psychological counseling.
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1. Introduction

With the increasing use of the Internet in the world and
the rise in the number of mobile phone users, the smart
applications market reached 2.87 million applications in
Google Play and 1.96 million in the App Store [1]. However,
there is a considerable shortage of these applications in the
Google Play Store and Apple store in the health care for the
elderly.

Because of the lack of these technologies and the necessity
to provide healthcare services for the elderly during the
period of the COVID-19 crisis in the world and especially
in Saudi Arabia. This paper proposes an application for
health and psychological care as well as for the social
integration of these individuals in the new social platform.

In the second section, we discuss the studies related to this
problem. We also show the necessity of providing care to
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aging persons during COVID-19 in Saudi Arabia where the
first case was registered on the 2nd of March 2020 [2].
Then, we define the examined problem and we present the
suggested solution in the third section. In the fourth section,
we demonstrate how the application was developed:
starting from data collection, passing through the design of
the introduced system, and ending by designing the user
interface. Afterward, we describe the implementation of the
suggested system. The last section states our future works.

2. Literature review

The recent demographic surveys have shown that

population aging has dominated the twenty-first century. It
is expected that, in 2050, 1.7 billion of the world's
population will be over 65 years old [3].
Socially speaking, the number and quality of the
relationships are affected by the mental health of this
category of persons and the diseases these persons suffer
from. [4]

In fact, social isolation which is prevalent among the
elderly [5] has a detrimental impact on their health and well-
being. It indirectly influences medication adherence [6]. As
a solution, emotional support, daily conversations with the
elderly, voice communication, as well as watching videos
and listening to audios allow these individuals to
communicate with each other and can effectively reduce
their feeling of loneliness and social isolation [7].

Besides, teeth affect the process of swallowing and chewing.
Their loss represents a major problem, especially for the
elderly [8]. The lack of teeth and appetite leads also to
malnutrition and physical weakness [9]. These problems
may be solved by proper nutrition that protects them from
depression and limits its symptoms [10]. Moreover, calorie
restriction has a positive effect on the memory of the elderly
[11] and a diet full of antioxidants, such as fresh fruits and
vegetables, can reduce the aging process [12].

Besides, with age, the sensory, motor and cognitive
functions decline in the human being [13] and the
performance of daily activities becomes more difficult [14].
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Exercising is one of the behavioral strategies followed to
promote healthy aging and improve the cardiovascular
system, respiratory system, metabolism, immune system
and body composition [15]. It also enhances memory,
cognitive functions [16] and mid-thigh muscle density that
declines due to aging [17].

Forgetfulness and the difficulty of administering

medication are the most frequently-cited factors related to
medication adherence by the elderly [18]
Dementia, which is the main cause of disability in the
elderly, can be prevented by some factors like proper
nutrition, exercise and social participation [19].
Furthermore, depression is one of the psychological
problems disability [20] that can be treated by
psychotherapy [21].

3. Problem definition

In the elderly care centers, the elderly can meet and
carry out various activities. However, in Arab societies, it is
the family members that of provide the aged persons with
home care and do not leave them in the nursing home
because this doing is considered as “out of honor”. However,
as the living standards have been changed in the Arab
countries and both as women and men become obliged to
go out for work, the elderly remain alone at home, which
aggravates their feeling of loneliness. With Covid 19, the
afore-mentioned problems were exacerbated.

A cluster of a genus of the Coronaviridae family was
officially declared from Wuhan, Hubei Province, China.
This cluster was behind the appearance of the novel
coronavirus disease (COVID-19) [22]. As the older
population is the most exposed to the risk of mortality
during this pandemic, its protection with social distancing
and even social isolation were given great importance [23].
In this pandemic situation, Saudi Arabic took several
measures, knowing that the number of elderly in Saudi
Arabia is quickly expanding. It is expected that this number
will rise to 20.9% from 2015 to 2050. The elderly
population is quickly growing and the cost of their care will
be a challenging issue in the future [24].

However, these preventive measures may cause many
problems like depression, cognitive dysfunction, disability,
cardiovascular diseases, and increased mortality among
aged persons. In this context, the use of mobile technology
solutions has become necessary to diminish the risk of
cross-contamination resulting from the close contact
between people, to provide self-care and to create a positive
feeling within confined old persons. As shown in Table 1, a
few mobile applications were developed in the literature to
provide some services for the elderly.

Table 1. Comparison between the introduced healthcare
application and some existing ones

Properties

Application social nutriti exerci ale elderl | psychologi
name platfor | on se rts y tips cal

m plan and counsellin

yoga g

Rieaya v v v v v v
ECare X X X v X
Elderly care tips X X X X v X
Hearty Seniors - | X X v X X X
Workouts for
Seniors
Carer -l X X X v X X
Healthcare  for
the elderly
Trusted Senior X X X v X X
Yoga Exercises X X v X X X
for seniors
Exercise Plan for X X v X X X
Seniors

To deal with the problems that the elderly suffered from
during the COVID crisis (e.g. social retirement, dementia,
poor appetite, malnutrition, etc.) the (Rieaya) application
proposes introduces a digital solution by providing:

*Social platforms to allow them to communicate with
voice, image and video in order to enhance their social
participation and help them overcome social isolation and
loneliness,

*Diet plan rich in vitamins, vegetables, fruits and
antioxidants. This plan restricts calories, reduces
malnutrition and depression, improves memory and
promotes healthy aging. Its objective is to provide recipes
for the elderly according to their age and health problems.

*A sports program followed to minimize their physical
weakness. It consists of aerobic and strength exercises
practiced to raise muscle density and the level of cognition,
improve heart health, strengthen the immune system, and
promote healthy aging.

Alerts to remind them about medications and medical
appointments

*Online psychological counseling to help them
overcome their psychological problems.

*Tips and advice to make them aware about their
healthy aging.

4. Application development

In this section, we explain the stages of developing
“Rieaya” application, as shown in Figure 1.
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Fig 1. APPLICATION DEVELOPMENT PROCESS

In the following sub-section, we first show how data were
collected. Then, we describe the development of the
application and we present the user interfaces. Finally, we
depict its implementation.

A. Data collection

First, the search process was carried out on the Saudi
Ministry of Health website about aging and the health of the
elderly to gather information about the problems and
diseases of the elderly and their causes, the needs of these
people and how to care for them.

Then, the search process was performed in Google Play
and the App Store.
After that, an electronic survey was answered by 90 elderly
people to investigate the effect of aging on their everyday
life, as displayed below in Table 2

We also present the needs of the elderly and how our
application can help them based on the responses to the
questionnaire illustrated in the chart below (Figure 2).

Table 2. Survey Questions

NO Survey Questions

1 Have you ever forgotten to take your
medications?

2 Do you forget to attend your medical
appointments?

Do you feel a loss of interest or pleasure in

3 performing some or all of your daily activities?

4 Do you have a healthy diet?

5 Do you suffer from problems or difficulties when
exercising?

6 Do you feel lonely?

7 Watching videos and listening to audio is your

favorite pastime?

Chart Of Survey Questions And Answers

Fig 2. Chart showing the respondents’ answers

At the end of the information gathering process, the
collected information was considered in the system design
process.

B. System design

The (Rieaya) application was designed to take care of the
elderly socially, healthily and psychologically.

We focus, in this part, on the application requirements in
terms of connection, storage, and processing, as well as on
the development of mobile phones to implement a suitable
application that can be easily used by the elderly.

The architecture of the proposed application is composed of
admin, user and psychological consultant, as revealed in
Figure 3.

Regular user

View videos, audios, tips and food and
exercises plans
Manage videos, audios, appointments and
alerts

Send tips, food and exercises plans
and psychological counseling
appointment

Send evaluation Send reports

psychological Rieaya Admin

counselor Application

Manage the system
Provide tips, food

and exercises plans

Manage psychological
counseling appointment
communication with
users

Fig 3. The Architecture of the proposed application
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C. System Implementation

The process was implemented using the MacBook laptop
and XCode platform officially used to develop applications
that run on the i10S system. The Swift language was chosen
to program the system. Firebase was considered as the
database of the application because it is a real-time database
that provides high storage space. Besides, two high-security
interface applications were developed: one for the ordinary
user and the other for the psychological counselor.
Firebase was utilized to save the user's data, the shared
videos, and audios, as well as his/her medical appointments,
medications and the psychological consultations. It was also
employed, to save the counselors’ data the appointments
that appear to the users.

After that, the system was tested using the emulator on the
XCode platform. The process is presented in Figure 4.

Signin/ Log in

database Platform Language

MacOS system

Implement

LK

Fig 4. System Implementation Requirements
D. User Interfaces

As old people cannot use well mobile phones, we
implement in this work  application interfaces that are
written in the Arabic language and can be easily utilized by
the target people.
In this section, sample screenshots of the user interfaces in
our application are presented after implementing the system
and running it in the Xcode emulator

To use the application, the utilizer should first enter the
login page. If the user does not have an account, he/she
presses the new registration button, to access a page
containing boxes (to be filled with his/her name, email,

password and profile picture (Figure5)). After that, the user
can access the application and he/she will appear on the
interface of the program containing, at the bottom, a bar
consisting of five elements:

* The home page.

* The page for adding or recording a new video.

* The page for adding or recording a new audio.

» The page for checking the registered psychological
counselling appointments.

* The personal page.

The home page (Figure5) contains eight buttons.

Fig 5. The new user registration page and the main page of
the designed application

The first one presents the video explorer (Figure 6). It
allows accessing the video page added by the user.

On the other hand, the second button is the audio explorer
that makes the user access the audio page.
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Fig 6. Explore page for both audio and video sequences

However, the third button is that showing the food plan
(Figure 7).

By clicking on it, the user can go to the food recipes review
page in the application within the food plan page. This
button demonstrates five options: breakfast recipes, lunch
recipes, dinner recipes, cold drinks and hot drinks.

The fourth button transfers the user to a 7-day sports plan
(Figure 8).

Fig 8. exercise plan page

However, the fifth button allows the user to access the
medications page (Figure 9).

Fig 7. The food plan page for the elderly

Fig 9. List of the medicines and their names and the number
of the reauired doses
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through which he/she reviews, adds, or deletes the The final button on the first page is that of psychological
medications. The sixth button (medical appointments counseling (Figure 12).

button) transfers the user to the medical appointments page It makes the user able to review contact the psychological
through which he/she can review, add or delete the medical counselors in the application, select the consultant and make
appointments (Figure 10). an appointment.

Fig 10. Appointments attendance alerts interface Fig 12. medical appointments

In (Figure 13),
the user can consult the shared videos and audios, check
his/her personal information and modify them.

By clicking on the seventh button, the user accesses the tips
and instructions page (Figure 11) through which he/she can
review the advice and instructions given to the elderly.

e S — Fig13. The user's personal interface contains the shared
Fig 11. Tips and instructions page
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5. Conclusion

This paper presented an application used to take care
of the elderly socially, healthily and psychologically.

This application was introduced to solve the problem of
social isolation and malnutrition faced by the aged persons,
particularly during COVID-19.

It provides a social platform through which these
individuals can share video, audio, a nutritional plans,
sports exercise plans, alerts for medicines and medical
appointments. This platform gives also advice and
psychological counseling to the elderly in Saudi Arabia.

6. Future work

In our future work, the designed application will
support Android devices. We will also present an
application version written in English to facilitate its
marketing and make it widely used by a larger target

population.
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