Applied Medical Informatics
Review Vol. 43, No. 2/2021, pp: 68-80

COVID-19 Compels Medical Practitioners and Governments to
Promote Telemedicine Practices — A Systematic Review

Areeba TARIQ', Osama Asif AZIZ', Faiza Khadim ARAIN*, Muhammad Wasim
MUNIR"

! Department of Biomedical Engineering, Salim Habib University, Karachi, Pakistan
2 DIHPE, Dow University of Health Sciences, Karachi, Pakistan
3 Biomedical Sciences and Engineering, Tampere University, Finland

E-mail(s): f17bme01@shu.edu.pk; f17bme02@shu.edu.pk; faiza.khadim@duhs.edu.pk;
wasim.munir@shu.edu.pk

* Author to whom correspondence should be addressed; Tel.: +92-21-111-248-338

Received: February 25, 2021/Accepted: June 14, 2021/ Published online: June 22, 2021

Abstract

Telemedicine integrates communication technologies with medicine, which allows healthcare
professionals to monitor and treat patients remotely. During the coronavirus disease 2019 (COVID-
19) pandemic, telemedicine has emerged as the most effective tool in the fight against such infectious
diseases. Rapid advances have helped governments realize the flaws in current healthcare systems
and have sparked a revolution in how these systems are managed and operated. The present work
studies the changes realized within healthcare systems around the world, new regulations advocating
these changes, and the barriers to widespread integration of telemedicine with current healthcare
delivery systems. The Google Scholar, ScienceDirect and PubMed databases were used to find articles
related to the aims of this study. In this systematic review based on the PRISMA guideline, we
reviewed 61 studies to analyze the shift in trends within the telemedicine field due to the onset of the
COVID-19 pandemic. Remote consultations, teleconferencing, and remote patient monitoring have
experienced a significant increase in use and acceptance as a result of the pandemic. Furthermore,
governments around the world have started to develop policies to expedite the integration of
information and communication technologies with healthcare. The findings suggest that while a lot
of progress has been made in terms of adopting such technology for healthcare delivery, several
barriers, such as lack of legal framework and patient-physician acceptance in developing countries,
still exist before telemedicine can be fully integrated with existing healthcare systems.

Keywords: Telemedicine; Coronavirus disease 2019 (COVID-19); Regulatory affairs; Patient-
physician acceptance; Information and communication technology (ICT)

Introduction

Conventionally telemedicine delivers medical assistance with the help of information and
communication technology (ICT). This enables patients to access specialized healthcare
opportunities from remote locations via various telecommunication alternatives. Ranging from a
simple phone call to the more complex use of sophisticated equipment, telemedicine offers multiple
strategies to access healthcare facilities [1]. As ICT gains ground, the telemedicine sector is also
evolving and working towards imaginative ideas to meet the primary objectives of telemedicine.
Recent developments in ICT (i.e. electronic health records, smartphones, 4G speed) has led to the
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growth of the software development industry [2]. Nowadays, software developers are focusing on
designing mobile applications related to healthcare, subject to mobile health (mhealth) [2].

Coronavirus disease 2019 (COVID-19) has created a pandemic situation which has led to a
scarcity of medical resources within healthcare institutions. The most obvious example is that
healthcare institutions no longer have vacant beds to facilitate patients due to the extraordinary influx
of patients. This means that healthcare institutions resort to telemedicine, which is evident in self-
quarantine by patients outside the healthcare institutions [3]. Patients in self-isolation have been
receiving medical guidance and treatment through telemedicine. Telemedicine has been playing an
important role throughout the pandemic situation and has proven to be advantageous over other
forms of healthcare delivery by minimizing the interaction between healthcare personnel and patients.
Telemedicine has provided more feasible and simple solutions which helped control the spread of
the virus, and improve the safety of both the patient and healthcare personnel. Additionally, patients
have been able to keep up with medical expenses during one of the largest economic shocks as
telemedicine visits cost cheaper than office visits [4].

Consequently, the above advantages have contributed to raising awareness regarding telemedicine
amongst the general population. Moreover, developed and underdeveloped nations have also realized
the need for an organized telemedicine network throughout the country but a major drawback for
most is the huge initial investment [5]. However, the implementation of telemedicine services requires
a proper legal framework to be established by the government. The legal framework for such a
network would be able to deal with cybercrime and allow insurance companies to develop policies
related to telemedicine [6]. Furthermore, there is still a significant amount of conflict between patients
and healthcare personnel regarding the ethical use of technology to promote healthcare delivery [7].
These legal and social concerns serve as barriers to the widespread integration of telemedicine with
current healthcare systems.

The purpose of this review was to study the extent to which telemedicine has been implemented
in response to the COVID-19 pandemic while also addressing the existing legal and social issues
which serve as barriers to long-term integration of such technologies. Various studies have been
considered to analyze the changes made to healthcare systems to accommodate telemedicine and the
impact it has had on the delivery of healthcare services. Moreover, the changes in policies of health
insurance companies and those of hospitals have also been studied to gain insights into the evolving
legal frameworks relating to the widespread practice of telemedicine for patients around the world.

Material and Method

As illustrated in Figure 1, the updated PRISMA guideline [8] was followed for the systematic
review. A summary of the research protocol is presented in Table 1.

The search was conducted for four months (September 2020 — December 2020). A list of search
terms was used to find relevant articles focused on the growth of telemedicine over the past year and
its legal implications.

While reviewing articles during the selection process, articles were screened three times. The first
screening was conducted based on article titles and abstracts; all authors were involved in this
screening stage. Since the search criteria for this study were relatively broad, only a couple of articles
were excluded in this stage. However, during the full-text screening and data extraction phases, two
of the authors agreed upon the exclusion of several articles from this study. The results of the
excluded articles were narrowly focused on a certain type of technology or a very small group of
people that could not be generalized. As a result of this selection process, a total of 17 articles are
excluded from this study.
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Table 1. Research protocol in accordance with PRISMA guidelines

Criterion Explanation

“To what extent was telemedicine implemented before the onset of the COVID-19
pandemic?” , “How has COVID-19 affected the growth of telemedicine?” , “In what

Review ways has telemedicine improved healthcare during the pandemic?” , “What
Questions telemedicine-based initiatives were taken in response to the pandemic?” , “How have
government policies changed as a result?” , “Which barriers to the widespread

integration of telemedicine still exist?”

Sonrces: Google Scholar, PubMed, Science Direct

Search Term: (“coronavirus” OR “COVID-19” OR “pandemic”) AND (“telemedicine”
OR “tele-health” OR “mhealth”) AND (“regulations” OR “policies”) AND (“barriers”
OR “patient acceptance” OR “physician acceptance”)

Literature Search

Type of work: All type of publications

Filter Criteria | v . 2018-2021

By title: Analysis of titles based on search terms, exclusion of publications which did not
include any of the relevant search terms

Exclusions - - - - -
By abstract: Exclusion of articles that did not answer any of the review questions
mentioned above
. Full-text assessment: Inclusion of articles which answered the review questions and whose
Evaluation

results were easily generalized for the purpose of this study

Following is the inclusion criteria:
e Research published within the past two years
e Applications of telemedicine before and/or after COVID-19 which varied in type,
services, and country
e Research that tracked the growth of telemedicine
e Research discussing COVID-specific initiatives
e Research evaluating government policies in response to the pandemic
e  Research highlighting the existing barriers of widespread telemedicine use in healthcare
Following is the exclusion criteria:
e Research published over two years ago
e Research that is overly generalized
e Resecarch that does not include data regarding post-COVID-19 growth, government
policies, or current implementation barriers
e Research that could not be generalized for the purpose of this study
As there was high variability in study objectives, information extracted was primarily focused on
the shift in the trends of telemedicine due to COVID-19 and the response of governments to facilitate
the shift. Some variables considered include the type of technology used, country setting, and facilities
available before the pandemic, and the response of governments, physicians, and patients.

Results

The study framework is presented in Figure 1.
As is evident from the PRISMA flow chart, the following steps were taken:
o Identification. During this step, the duplicates were removed from the pool of records found. This
resulted in 78 articles remaining for the screening process.
o Screening. This was a two-step process. First, the articles were screened on the basis of their title
and abstract. This resulted in the removal of two articles. Second, the remaining publications
were then assessed by reading through the full text. A total of 15 studied were excluded.
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o Inclusion. Finally, 61 articles passed the screening to be included in this review. These were
grouped into the following sections: i) Telemedicine before COVID-19 i) The growth of
telemedicine during COVID-19 iii) Impact of COVID-19 on government policies iv) Barriers to
the adoption of COVID-19.

Identification of studies via databases
=
.g Records identified from: Records removed before
i Google Scholar (n=49) screening:
= FPubMed (n= 20) . Duplicate records removed
£ Science Direct (n= 10) " (n=1)
3
R Y
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& ( ) Other studies (n= 8)
|
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i
= Studies included in review
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Figure 1. PRISMA flow chart

Telemedicine before COVID-19

While the first time telecommunication was used for healthcare delivery dates back to the 1950s
[9], modern telemedicine was not adopted until the 1990s [10]. Advancements in technology during
the 90s gave rise to a form of tele-diagnostics for infectious diseases in which physicians remotely
viewed and interpreted samples under a microscope operated by technicians [11]. Since then, research
in telemedicine has grown exponentially (from 6 publications by the end of 2002 to 117 by 2018), the
majority of which originated from the United States and focused on cardiovascular diseases [10].
However, due to patients’ and physicians’ reluctance to telemedicine, in-person visits were not
replaced, but rather supplemented with telemedicine [12].

While advances in technology such as the development of software-defined wide area networks
(SD-WAN), 4G/5G internet services, and fiber connections providing speeds of up to 1GB per
second [13] promote the growth of telemedicine, only 24% of healthcare organizations within the
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United States established a telehealth program by January 2020 [14]. The incremental growth of
telemedicine can be attributed to limited reimbursements, patient and provider discomfort with
telemedicine technologies, and lack of cases requiring replacement of in-person cate outside of rural
areas [15]. Moreover, a survey conducted in 2019 confirmed that while the most Americans showed
interest in virtual healthcare, it was only accessible by 17% [16]. As a result, face-to-face visits
remained the most popular form of healthcare delivery for outpatients before the pandemic [17].
Some examples of telemedicine initiatives pre-COVID are described in Table 2.

On the other hand, some countries including Saudi Arabia [21] and Italy [22] failed to integrate
telemedicine within their healthcare practices before the onset of the pandemic. This is in part due
to the fact that there is a lack of understanding of the potential of digital devices within the healthcare
section [21] and also the need for a regulatory framework to permit, incorporate, and recompense
telemedicine services [22]. While their healthcare systems had made progress, the lack of telemedicine
solutions frequently resulted in long waiting lists, errors, and high rates of infections following
hospitalizations [21]. Other countries like Pakistan and Nigeria suffer from a shortage of specialized
healthcare facilities and clinicians [21,23]. In response, Pakistan’s National Health Vision 2016-2025
initiative aims to identify gaps in the healthcare sector and improve healthcare through telemedicine
[21]. However, Nigeria and Pakistan both face challenges in adopting telemedicine due to low ICT
proficiency, interrupted electricity, unreliable internet connections, social acceptance, legal concerns,
and financial barriers [23].

Table 2. Telemedicine initiatives pre-COVID

Teleme.dlcme Country ‘?(.ear Services Offered Benefits Ref.
Service Initiated
HealthPartners United 2018 Virtual intensive care |Support patients, protect [18]
States unit, after-hours | clinicians, and conserve
medical admissions, | .esources
cross coverage, and
disaster management
Project ETHAN | United 2015 Advanced triage | Reduced unnecessary [19]
(Emergency States system in ambulances | ambulance transports and
Telehealth  and to assess the patient prevented overcrowding of
Navigation) to determine whether he Emeroency Department
he/she requires t ¢ seney . P
emetgency ot ptimary | ™ Houston hospitals
care
eSexual  Health | United 2017 Web portal for online | Reduced  stigma  around [11]
Clinic Kingdom consultations, test | sexual diseases, convenient,
results, health [and improved
promotion, confidentiality.
prescriptions,
helpline,
surveillance, etc.
Toulouse France 2015 24-hour  emergency | Manage patients at sea [20]
Telemedical physician remotely
Assistance Service consultation  service
(TMAS) for ships

The Growth of Telemedicine during CO1ID-19

The onset of the COVID-19 pandemic has strained even the best and most established healthcare
systems around the world. Italy, with a ratio of 3.2 hospital beds per 1,000 individuals, and the United
States, with a 2.8 to 1,000 ratio of hospital beds to persons, have struggled to accommodate the needs
of the rapidly increasing number of ill patients [24]. Moreover, fear of acquiring the disease has
prevented many patients from seeking medical care at hospitals and clinics, viewing such settings as
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a last resort [25]. The most popular resolution to such issues has led many to adopt telemedicine
practices. As a result, many countries have witnessed an increase in phone [17,25-30] and video
[26,28-33] visits. A study conducted at NYU Langone Health noted a drastic decrease in in-person
visits accompanied by a corresponding increase in virtual visits for both urgent and non-urgent care
[15]. In countries like the U.S., home peripherals are being used to facilitate virtual consultations for
patients with chronic illnesses [32].

The pandemic has brought to light the importance of telemedicine in the healthcare sector and
has led to rapid developments in the field [34]. The new, developing technologies focus on various
aspects of telemedicine such as virtual visits, remote patient monitoring, and chatbots for screening
and triage [35]. Several technologies have been identified and integrated with telemedicine in response
to COVID-19. These include artificial intelligence for outbreak predictions, internet of things for
surveillance, big data for analysis, virtual reality for communication and collaboration, holography for
conferences and live events, cloud computing for services offered by Zoom and other companies,
autonomous robots as patrol, 3D scanning for thoracic chest scanning, 3D printing for the
production of masks, and biosensors for monitoring patient health [36]. As Table 3 shows, the
pandemic has resulted in widespread use of telemedicine technologies in several medical specialties
in which it was previously scant.

Table 3. Telemedicine implementation in various medical specialties

Type of Medical Specialties

telemedicine Before COVID-19 After COVID-19

Remorte Psychotherapy [27], Uro.log.y [37], Herr%atology [38], Neurology [29],
. . Pediatric Bowel Disease [28], Pregnancy [39],
consultations Cardiovascular [31] .
Pharmacies [29]

Teleconferencing | Cardiovascular [31] Hematology [38]
Remote Patient | Diabetes [40], Cardiovascular Peritoneal Dialysis 4[41]’ Prenatal Cgre 39,
Monitori 16.311. Psvehiatry [43 Urology [37], Dentistry [42], Intensive Care

Onitoring [16,31], Psychiatry [43] Units [32], Rehabilitation [16]

Remote consultation, teleconferencing, and remote patient monitoring have become the most
common forms of telemedicine practices during the pandemic (Table 3). Specialties such as urology,
hematology, dentistry, and rehabilitation previously depended entirely on clinical visits; however, with
COVID-19 sanctions preventing patients from visiting clinical care settings, remote forms of
healthcare delivery have risen [37, 38, 42, 43]. Moreover, pharmacies have also changed their methods
of operation by providing remote consultations for over-the-counter medication and home delivery
options for both prescribed and non-prescribed drugs [29].

In addition to the adoption of telemedicine in existing medical practices, many COVID-specific
initiatives have also been taken to prevent the spread of the virus. The initiatives are commonly
grouped into five categories - tracking, screening, contact tracing, quarantine and self-isolation, and
clinical management [44] as illustrated in Table 4.

The COVID-19 tracking applications are mostly web-based and provide live counts for the
number of cases within each country. These tools are being used by governments, media, and the
general public to keep track of the spread of the virus on a global and national level. In addition to
tracking, a lot of emphasis has been placed on COVID-19 screening. Mandatory screenings are being
conducted in almost every major location including universities, hospitals, and airports [45]. People
at home also have access to free apps and websites which conduct pre-diagnostics and refer users to
doctors if deemed at risk. Such screenings, in combination with contact screening, quarantine and
self-isolation and clinical management, have played a major role in controlling the spread of COVID-
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19. Contact tracing has been implemented by several large countries and organizations such as the
European Union and the U.S. Center for Disease Control [46]. Through this initiative, people are
notified of their exposure to the disease and advised to the keep track of their symptoms. Moreover,
the initiatives under the category of quarantine and self-isolation have contributed significantly to the
advancements in social robots. Robots are being used in replacement to humans for services which
increase the risk of exposure (i.e. surface disinfecting, delivery, and hospital staff) [45]. Not only is
this protecting the workforce, it is also leading to early advancements and acceptance of such
technologies. Lastly, clinical management directly relates to how the exposure front-line workers in
being minimized. This is the area where telemedicine has gained the most attention and is considered
to be the best way of providing healthcare services in times of COVID-19. While the focus of these
initiatives vary from mobile hospitals to computerization of health data and remote patient
monitoring, the core purpose of these solutions is to reduce patient-doctor interaction as a means of
controlling the spread of the virus. Since healthcare workers are constantly at high risk of exposure,
such initiatives are required to protect them so that they may play their part in the fight against
COVID-19.

Table 4. COVID-specific initiatives

Category Applications Country
Tracking coronatracker.com Worldwide
covid.gov.pk Pakistan and International
Screening maladiecoronavirus.fr [35] France
beatcovid19now.org [35] Australia

robots measure body temperature in public | China
transportation systems [45]

Contact Tracing Apps such as Exposure Notification System | USA, Singapore, Austria, Australia,
by Apple and Google [46] etc.

Quarantine and  Self- | Drones remind people of social distancing | USA

isolation measures in public spaces [45]
delivery robots [45] China, Japan, USA

Clinical Management mobile cabin hospitals [24] China

Molecule Transformer-Drug Target | South Korea
Interaction (MT-DTTI) identifies molecules
currently in markets that could potentially
be used against the COVID-19 [24]

Robots for surface disinfection using UV | China, UK, USA, Rwanda, Greece,
[45] etc.

Robot named “Tommy” reduces direct |Italy

patient-doctor contact [45]
Wuhan Hongshan Stadium turned into a|China
robot-run hospital [45]
Full computerization of NHS practices | England
(appointment booking, prescription
ordering, medical records viewing) [30]
Various smartwatches and apps used for|USA
remote patient monitoring [47]

Impact of COVID-19 on Government Policies

The response of governments wotldwide to the COVID-19 pandemic has remained relatively the
same concerning financial incentives and program initiatives for the wide integration of telemedicine
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in existing healthcare systems. In addition, lockdowns have been the most popular form of
controlling the transmission of the virus in many countries, including the United States, United
Kingdom, Germany, Italy, Spain, France, India, Rwanda, Nigeria, and South Africa [48].

In the United States, the Center for Disease Control is encouraging the use of telemedicine to
protect healthcare professionals and patients from acquiring COVID-19 [49]. As a result, the
COVID-19 Preparedness and Response Supplemental Appropriations Act was approved by the U.S.
government to promote the use of audio and video technologies in the healthcare sector [50].
Moreover, financial incentives have been placed for both providers and patients. Health insurance
companies have expanded their coverage plans to include all telemedicine visits [15]; for example,
Humana has waived the costs for urgent care visits while Aetna is allowing eHealth visits without
copays for prenatal care and other concerns [39]. The U.S. Department of Health and Human
Services has also waived the enforcement of laws preventing consumers from using
telecommunication for doctor wvisits [15]. At the same time, doctors are being ensured
reimbursements by the Centers of Medicare and Medicaid Services for providing nontraditional
services [29,50,51] regardless of previous geographic restrictions [18,32] at the same rates as
traditional visits [49]. Pharmacies are also allowed to prescribe drugs without an in-person assessment,
as stated by the Drug Enforcement Administration [51] and the provisional suspension of the Ryan
Haight Online Pharmacy Consumer Protection Act of 2008 [50].

In addition to financial incentives, the U.S. government has also temporarily amended laws
regarding licenses and patient privacy. States now allow patients to receive care from doctors
anywhere in the U.S. [15,51], while Medicare and Medicaid have both removed their licensure
requirements for practicing providers [29,49]. These relaxed laws have extended into the pharmacy
industry, where pharmacists can now work remotely outside the licensed pharmacies [50].
Furthermore, the Health Insurance Portability and Accountability Act (HIPAA) penalties are being
waived [29,50] and non-compliant platforms such as FaceTime, Zoom, and Skype have been
approved for healthcare use [50]. Lastly, the Food and Drug Administration has adopted alternate
pathways for the permittance of new medical devices and home monitoring equipment to expedite
their introduction in the market [40].

Similar measures have been put in place by the governments of other countries as well. England’s
response to the pandemic includes the implementation of home visiting services for patients who are
unable to take advantage of the “primary care COVID-19 hubs” located throughout the country [30].
Data sharing laws and other regulations have also been relaxed to ensure efficient clinical
management [30]. In France, the Ministry of Health has approved reimbursements for
teleconsultations for COVID-19 patients and is also temporarily funding remote consultations
conducted by midwives and speech therapists [22]. Medicare at home services are funded by the
Australian government [50] while the Dutch government has guaranteed reimbursements for extra
services and staff in an effort to prevent hospital bankruptcy [52]. Although individual countries’
health ministries (i.e., Germany) are taking the first step towards a digitized healthcare system [35],
large-scale organizations like the European Union are also working towards establishing international
standards, interoperability, laws promoting telemedicine usage, increasing the research conducted in
the field, and ethical guidelines [14].

Countries with outdated healthcare systems have taken drastic measures in response to COVID-
19. The Indian government, for example, has exponentially increased the use of telemedicine [29] by
increasing its budget for the healthcare sector and launching a mandatory tele-consultation service
on a national level [34]. In Africa, the severely underfunded systems of South Africa, Rwanda, and
Burundi have adopted the Universal Health Coverage to provide access to healthcare during these
difficult times [48]. Middle Eastern countries like Israel compensate the costs of telemedicine visits
and in-person visits equally [26], while Saudi Arabia has initiated its National Transformation
Program 2020 which aims to successfully integrate telemedicine into existing healthcare systems
nationwide [21].
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Barriers to the Adoption of Telemedicine

Two major factors have decelerated widespread adoption of telemedicine practices, the first being
implementation [21,53] and the other acceptance [17,27,54,55]. Implementation of telemedicine has
proven to be challenging since insurers are yet to define policies regarding the coverage of tele-visits
[56]. Other barriers include cybersecurity threats [50], training of healthcare personnel [14,57] and
patients [14], the presence of a digital divide amongst populations [33,39,58], high costs [35], fear of
litigations [29], infrastructural requirements [35,44,59], invasion of privacy and infringement of civil
liberties [44], licensure requitements [60], lack of standardized legalities [53], and physician
malpractice and liabilities [53]. Moreover, developers of telemedicine solutions should be more
considerate of user-product interaction and alter the design to increase accessibility across all
populations [46]. Barriers that are commonly ignored are accessibility for the disabled population [46]
and language [14,46,50] for those living in countries where the populations are very diverse (i.e. the
United States). Also, patients and doctors must receive training on the usage of telemedicine
technologies so that they may overcome usability barriers [14]. Financial barriers are a major
roadblock for low- and middle-income countries (LMIC) [50,55] since these countries lack the
infrastructure, equipment, and technology to implement telemedicine on a large scale [55]. Contrastly,
in the U.S. specifically, two notables’ barriers to widespread telemedicine adoption were related to
HIPAA compliance and regulatory burdens in terms of reimbursements [15,60] and interstate
licensure requirements [60]. In addition, there are not many compelling reasons for the replacement
of in-person care outside of rural areas when disregarding the pandemic [15].

Similatly, existing barriers to the acceptance of telemedicine are present for both physicians and
patients. The major reasons behind acceptance are patient hesitation [56], patients’ views of tele-visits
being inferior to in-person visits [27], shifting from a hospital-centric to a patient-centric model [61],
and limitations for conditions that require detailed physical exams [55]. On the other hand, physicians
resisted adopting telemedicine practices as they found it difficult to diagnose patients remotely [26]
accurately and inability to charge for consultations conducted in such a manner [55]. Another factor
leading to unacceptance of such technologies is the lack of ethical guidelines [50]. Patients and doctors
may not be comfortable [15] providing others access to their personal lives. While video calls, location
sharing, and other forms of monitoring provide convenience, they also disrupt the professionalism
of a patient-doctor relationship. Therefore, training would be required in addition to guidelines to
ensure the ethical and safe use of telemedicine technologies [14].

Discussion

The results of this study show that there has been an overall significant increase in the adoption
of remote patient monitoring and teleconsultation practices following the onset of the COVID-19
pandemic. However, several countries, including Pakistan, Bangladesh, Nigeria, and other African
countries, have not witnessed this change due to a lack of infrastructure and trained personnel [25,48].
Although acceptance of such practices differed among patients and providers [17], patients that have
embraced telemedicine have been satisfied with the results [11,34,39,62]. However, some providers
view telemedicine as a temporary practice and remain steadfast in believing that in-person visits
cannot be replaced [26].

According to the results of this review, the existing limitations of telemedicine applications in the
healthcare sector is due to lack of government, physician and patient support. Advancements during
the COVID-19 pandemic have been many in number but short-lived; more permanent approaches
to current healthcare shortcomings are required to further improve the quality of patient care. A
proper set of established guidelines and professional training is needed to promote the use of ICT in
all aspects of the medical field. In addition, the threat to patient privacy must be eliminated by
instilling proper protocol measures to ensure patient data security outside of hospitals. Furthermore,
the infrastructural requirements in developing countries must be met either by developing low-cost
alternatives or increasing public healthcare funds. Such obstacles can easily be solved with an
international collaboration dedicated to improving the global healthcare system as a whole.
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However, some limitations for this study should be noted. First, the study was constrained to the
use of the Google Scholar, PubMed and Science Direct databases; no other database was used during
the search and therefore, it is possible that important researches have been left out of this review.
Second, the number of papers consulted in the development of this review is comparatively low as
reviews usually consist of 70+ research papers. Third, the inaccessibility to some subscription-based
journals has prevented some large-scale studies to be excluded from this review. Lastly, this review
does not address all parts of the world. Countries such as Australia and those in Central and South
America are not included since research papers found specifically addressing these countries were
scarce. As a result, the results of this review are limited in scope and future work is required to
evaluate the use of telemedicine in not only the U.S., Canada, UK, Africa and China, but in other
parts of the world as well.
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