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At the time of writing this study, the COVID-19 virus continues to spread
through its multiple mutants, the latest of which is (Omicron). Therefore, it
was necessary to use effective and unconventional treatments to reduce the
spread of this virus and to deliver health care to its infected without the need
to be exposed to the risk of infection. This research paper presents valuable
solutions for communicating with COVID-19 patients through the use of
information technology applications. This method contributes to reducing
the consumption of medical resources, reducing contact with patients, and
helping with social distancing, which contributes to reducing the spread of
this virus. The process of using information technology means to provide
medical advice and treatment to patients by telemedicine doctors has been
clarified. More importantly, the results of this study presented the factors
affecting the use of these applications in terms of social, technological, and
organizational.
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1. INTRODUCTION

In the first quarter of 2020, the World Health Organization (WHO) announced the outbreak of the
Corona epidemic (COVID-19) [1]. With more than half a million cases of the epidemic reported in more than
200 countries around the world, as of the beginning of March of the year 2020. Due to the spread of the
Corona epidemic, countries have closed their doors to their visitors, and its residents were advised to self-
quarantine, which led to a change in its society, its economy, and the health care system [2]. This pandemic
has led to great pressure on the health staff and increased the risk of infection of this staff with this epidemic
as a result of infection from the infected, in addition to a severe shortage of medical resources. From all of
this, the need for innovative ways to keep pace with the treatment of this virus emerged, and among these
methods, which are discussed in this paper, is the use of information technology applications [3].

It is possible to rely on information technology means, including programs and applications
connected to the Internet, to provide remote medical services for patients infected with the Coronavirus,
which allows to reduce physical human interaction and thus reduce infection with this epidemic [4].
Information and communication technology (ICT) means represents a reasonable option that can be used to
manage this epidemic, as the Corona epidemic crisis posed a serious challenge in providing health care to
patients, which stimulated the rapid use of information technology applications to provide remote medical
care [5].
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As a precautionary measure, all countries of the world, during of this pandemic, have imposed social
distancing and quarantine in order to stop the spread of this virus among their residents. In order to deliver
medical services to patients with this virus who are quarantined in their homes, this study suggested the use
of information technology applications to deliver medical advice and services to these people. In addition to
the above, applications and programs of ICT can be used within hospital wards (for example, doctors guided
the health staff in the halls of patients with COVID-19 and give them medical instructions remotely, thus
limiting the spread of this pandemic) [6]. This research paper presents solutions and recommendations related
to the impact of providing healthcare to patients of the coronavirus remotely (this is called telemedicine),
which contributes to reducing the spread of this pandemic.

2. OBJECTIVES

The goal of this research paper is to prove the possibility of benefiting from modern information
technology applications in the delivery of health care and medical advice to patients with COVID-19
remotely, which leads to mitigating the spread of infection as a result of reducing the momentum of health
centers and hospitals and reducing contact between patients of this epidemic and health staff healer. Also, it
contributes to reducing the consumption of medical resources. In addition, the use of information technology
means helps in social distancing to prevent the spread of this epidemic

3. METHOD

Since the beginning of the Corona epidemic, patients with this virus have suffered from the fear of
the medical staff of transmitting the infection to them, the lack of medical advice, and the complete closure of
all life facilities, which negatively affected the delivery of health care to them [7]. In addition, many of those
patients lost their lives, which frightened the population. From the foregoing, it was necessary to suggest
some solutions to these problems resulting from this pandemic and to mitigate its effects on patients with this
virus in particular [8]. In this research paper, an accurate review of the sources related to providing medical
and clinical services remotely during the Corona pandemic period was used, and these sources varied from
scientific reports, conference proceedings, and scientific papers published in international journals that were
cited in the references section. The process of searching for these sources was carried out through the
websites of these journals on the Internet and within the databases of Scopus, IEEE Xplore, ISI, Springer,
and others, as well as ResearchGate and Google Scholar websites. The search method was done by choosing
the advanced options in the search to make the results more accurate, as the search was done using the most
relevant words “COVID-19”, “telemedicine”, “pandemic”, “IT health”, “corona”, “electronic health”.
Figure 1 shows the structure of the research that used in this paper.

As a result of searching the databases of the scientific journals mentioned above, nearly 70 research
articles and papers were collected. After reviewing all these researches, approximately 25 papers were
selected after excluding articles that did not provide answers to the research questions for this study. The
selected research papers have been adapted to provide evidence about the use of information technology
applications in providing remote health care for patients with the emerging coronavirus, as this research
paper aims to answer the following research questions:

i)  How to adopt information technology applications to provide health care to patients with the emerging

Coronavirus?

ii) How important is the application of information technology platforms and programs in providing
remote medical advice to patients with the Coronavirus?
iii) What are the applications and programs that can be used to provide telehealth for patients with the

Coronavirus?
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Figure 1. Hlustrates the research structure used in this study
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4. RESULT AND DISCUSSION
4.1. Findings

Information technology applications that are used to provide remote care and medical advice to
patients with COVID-19, use real-time interactive data and communications to provide care, medical advice,
diagnosis, and treatment for patients with this virus. Communication between doctors and patients is done
through the use of smartphones or computers connected to the Internet via voice and video calls [9], [10].

The use of information technology means to deliver health care to Corona patients reduces the
possibility of medical staff being exposed to the risk of infection with the disease. At the same time, patients
can communicate with their doctors remotely through electronic communication platforms via smartphones
or computers, which allow patients to be examined remotely before they come to the hospital [11]. These
electronic means can encourage self-quarantine and reduce the number of patients visiting the hospital, and
thus encouraging social distancing. In addition to the aforementioned, the use of electronic means of
communication has reduced the use of personal protection methods and provided isolated contact for patients
with their families and friends. Accordingly, doctors found an urgent need to communicate with their patients
in electronic ways that are accessible to everyone and provide video communication (for example, Skype,
Zoom Meeting, Facetime, Viber, Webex, and WhatsApp) [12].

According to many sources, adopting the use of information technology applications in providing
medical care and advice to patients with COVID-19 helps in many aspects that can be summarized as follows
[13]-[15]:

i)  The speed at which the patient obtains a diagnosis, and thus the speed of initiation of treatment.

ii) Facilitating the follow-up process for Corona patients (who can be monitored remotely while they are in
their homes), which leads to reducing overcrowding in health facilities.

iii) As long as patients receive telehealth, this reduces the risk of infection spreading to health staff.

iv) Reducing the financial costs of disinfectants, sterilizers, gloves, or any other materials used for the
purpose of preventing infection.

v)  Giving training courses to new medical staff to qualify them to treat COVID-19 patients.

4.1.1. Using IT applications in treating Coronavirus patients

The use of information technology platforms in the delivery of health care to coronavirus patients
provides the medical staff with reliable information, which makes the treating doctors obtain accurate
information in real-time [16]. Figure 2 illustrates the process of using Information technology (IT)
applications to treat COVID-19 patients.
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Figure 2. lllustrates the process of using IT applications to treat COVID-19 patients

This process helps to store patient data, whether images or videos, which can be viewed by the
treating physician at the same time or at a later time. Remote communication between Corona patients and
treating doctors is of two types: synchronous (the patient and the treating doctor are communicating at the
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same time using video conferencing applications such as ZOOM, Skype, and FCC), or asynchronous (the
communication between them is not simultaneously using e-mail, or electronic advice) [17].

During this unique pandemic, patients with this virus are happy to obtain virtual health care without
leaving their homes (doctors advised to self-quarantine for those whose cases do not require admission to the
hospital). As for critically ill patients, health care must be provided to them in a physical way and not from a
distance, while taking all precautions for equipment that prevents transmission of infection to the medical
staff (wearing masks, using disinfectants, and wearing gloves) [18]. To this day, when writing this research
paper, the world faces the multiple mutants of this virus, which are not much different from its beginnings, as
it is almost three years since the beginning of declaring it a pandemic that swept the world, so the need has
increased to adopt unconventional means to reduce its effects and deliver health care to its patients. These
technological means are numerous from smartphone platforms and applications that provide simultaneous
visits that enable video and audio communication and are easy to use for both parties, and doctors while
maintaining patient privacy, in addition to applications that perform the functions of measuring temperature
and oxygen in the blood, which the patient performs measured by himself [19].

4.1.2. Factors that affect the use of information technology means in treating patients with COVID-19

As we mentioned previously, the use of information technology applications as well as electronic
platforms to communicate and provide consultations and treatment for Corona patients remotely represents a
practical and appropriate option in the face of this pandemic. However, the success of using these means
needs to provide conditions represented in providing an integrated infrastructure for information technology,
training the medical staff to use these technologies, an amendment to the hospital’s work mechanism, and
taking into account the privacy of patients [20]. Accordingly, this paper discusses the social, technological,
and organizational factors that influence the use of information technology applications by clinicians and
patients alike. Where Figure 3 summarizes these factors.

a) Social factors
From a social point of view, there are several aspects that have an impact on the use of information
technology applications in treating Corona patients from a distance. These aspects can be summarized as

follows [21]:

—  Licensing requirements: A doctor can, through licensing requirements, practice his profession in his
country of residence (and these requirements differ from one country to another). Therefore, the treating
physician must be licensed to work in the country in which the patient is located. In the period of this
pandemic, it is necessary to suspend these requirements to make room for remote treatment of patients.

—  Health insurance: Most of the health insurance applied in countries, including developing countries,
does not cover the cost of providing treatment remotely. Consequently, the spatial restrictions of health
insurance must be liberated in response to the Corona pandemic.

—  Patient and doctor conviction: One of the reasons for the limited reliance on information technology
applications in treating corona patients is the unwillingness of doctors to this type of medicine due to
their lack of sufficient knowledge and training to use information technology means. The same applies
to patients, as hospitals do not rely on this type of treatment because patients are not well aware of
virtual application platforms. Furthermore, the patient must agree to video and audio communication
with the doctor [22].

b) Technological factors

—  Patient data privacy: Protecting the privacy of Corona patient data is critical and very important to the
success of this experiment. As it is known, some virtual communication applications do not protect
users' data from access or maintain their privacy. Therefore, we must not overstep the protection of
privacy, but during this pandemic, it is possible to access patient data without obtaining their consent,
but only temporarily until the effect of this virus is removed [23].

— IT infrastructure: It is considered the most important element in this part, which represents the biggest
obstacle to the use of information technology in providing remote treatment for Corona patients. The
information technology infrastructure is the audio-visual equipment used in communication and the
availability of a fast and continuous network in real-time, which is considered a challenge in developing
countries.

—  Data security: The use of information technology applications in the remote treatment of Corona
patients includes the digital transmission of patient data and its access to the treating doctors. The
transmission of this sensitive data must be safe and secure. Where it is possible that the application used
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has sponsorship from certain companies and thus patient data is exposed to use by advertisers who send
their advertisements to patients who use this application.

¢) Organizational factors

—  The funding: For the success of any idea in any field, it is necessary to provide the necessary funding
for this project. Funding is required to support the development of applications used in the provision of
telemedicine and to provide the tools required for remote communication. In addition to supporting the
process of training medical personnel to deal with information technology means. For these reasons, the
lack of funding is an obstacle to the adoption of the use of information technology in treating Corona
patients from a distance [24].

—  Training: Training patients and doctors alike to use information technology applications is one of the
factors influencing the application of the telemedicine model. Thus, in-person or electronic training
courses must be conducted and are always available for use when needed. Where many sources
mentioned that the lack of training affects the adoption of this idea [25].

—  Work regulation: The process of treating Corona patients from a distance using information technology
applications must be regulated by special laws that merge with the rules followed in hospitals. This
leads to the integration of health care practices approved in hospitals with those that provide.
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Figure 3. Factors that affect the use of information technology means in treating patients with COVID-19

4.2. Discussion

The use of information technology means to deliver health care to Corona patients reduces the
possibility of medical staff being exposed to the risk of infection with the disease. At the same time, patients
can communicate with their doctors remotely through electronic communication platforms via smart phones
and computers, which allow patients to be examined remotely before they come to the hospital. These
electronic means can help preserve the medical resources of hospitals, protect the staff of these health
institutions from infection with the virus, as well as support patients [26].

In addition, this paper describes the process of adopting the use of information technology
applications in the process of treating Corona patients remotely, as this adoption provides patients with
synchronous and asynchronous communication with their physicians. It is expected that this experience will
affect the creation of future opportunities to access health care even after this pandemic, and in turn, this
experience affected the organizational structure in providing health care to facilitate support for remote
treatment, which will be difficult to reverse after the Corona pandemic. In recent years, the world has begun
to turn to this type of medicine for several reasons, including the development in electronic communication
applications, and social media has become a part of our routine. Although adopting the use of information
technology platforms in the treatment of COVID-19 patients does not guarantee complete protection from
this epidemic, but it is useful in treating COVID-19 patients. From all this, the use of IT applications can help
mitigate the impact of this virus and reduce its spread.
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5. CONCLUSION

When reviewing this research paper, we can conclude that it is necessary to use applications and
means of information technology in the delivery of health care to patients infected or suspected of being
infected with COVID-19 from a distance. Moreover, these methods are safe, effective, convenient and can be
developed. In addition, the results prove that the technology of telemedicine treatment of patients has a major
role in helping to prevent the spread of infection with the virus. The results from this article indicate the
impact of technological, social and organizational factors on the implementation of the use of information
technology applications in the remote treatment of COVID-19 patients. There are some shortcomings in this
study about the lack of use of primary data in verifying the factors affecting the use of information
technology, which were classified as social, technological and organizational, so it will be in future studies to
verify the actual impact of these factors on the use of information technology applications in treating
COVID-19 patients remotely.
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