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Abstract

Background: Mobile health (m-Health) is a combination of electronic communications and medical information technology that has
helped patients and health care workers during the COVID-19 outbreak. This study aimed to aggregate and highlight findings from
existing review studies about applications of m-health to prevent COVID-19.

Methods: This scoping review was conducted based on the Arksey and O'Malley framework after searching the PubMed, Web of
Science, and Scopus databases from March 2020 to February 2022. Keywords for the search included the English words "Mobile
health";" mobile apps"; "corona disease"; "COVID-19"; and "review." Screening of articles was done in 4 stages.

Results: Out of 37,569 papers found in the search, after the screening and review process, 22 articles were finally selected. From the
analysis of the studies, 2 main categories emerged with the titles of "primary preventive applications" and "secondary preventive
applications."

Conclusion: M-health is used in both primary and secondary prevention. The m-health tools can be effective in controlling the
spread of COVID-19 and improving the treatment process of this disease by providing various pieces of training related to COVID-19
as well as installing various programs to monitor the condition of patients. Also, m-Health can provide services through the exchange
of treatment data between health care providers or between patients and health care providers, as well as provide appropriate training
for the remote care needs of patients with COVID-19.
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Introduction

As the epidemic spread around the world, technologies
have helped patients and health care workers (1). Elec-
tronic Health (e-Health) is a combination of electronic
communications and medical information technology.
This term includes a wide range of services or systems in
the fields of medicine, health care, and information tech-
nology, such as electronic health records, electronic pre-
scriptions, telemedicine or telephone medicine, m-health,
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et cetera (2). Use of this software is significant to help
manage and prevent chronic and infectious diseases in
developed countries (3). During the COVID-19 pandemic,
mobile health (m-Health) apps were widely used to raise
public awareness on how to protect themselves and en-
courage adherence to various precautionary protocols (3).

One of the reasons for using web applications is its
many advantages over its disadvantages; for example,

1What is “already known” in this topic:

Mobile health is a combination of electronic communications
and medical information technology that came to the aid of
patients and health care workers during the coronavirus disease
2019 (COVID-19) outbreak.

— What this article adds:

Mobile health is used in both primary and secondary
prevention. The m-health tools can be effective in controlling
the spread of COVID-19 and improving the treatment process
of this disease by providing various trainings related to
COVID-19 as well as installing various programs to monitor
the condition of patients.
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providing increased program development capabilities in a
variety of ways (4). Facilitators of m-Health implementa-
tion include knowledge, attitudes, and perceptions of
stakeholders about the use of m-Health to diagnose dis-
eases in low- and middle-income countries (5). Consider-
ing the importance of the spread of COVID-19 as a conta-
gious infectious disease and the importance of self-care in
preventing this disease, providing self-care services can be
an important achievement for people in the community.
Given the important role of various m-health systems (ap-
plications, Bluetooth, etc.) in the prevention, control, and
treatment of COVID-19 and the widespread use of these
tools during quarantine, it seems necessary to conduct a
study in this field. Virtual health includes clinical care and
professional participation through telemedicine and tele-
commuting to link physicians, patients, and other health
care professionals to provide clinical services, assist pa-
tient self-management, and coordination of care (6).

Several review studies have been conducted in relation
to m-health (7-10). Each of these studies has contributed
to our understanding of this issue, but the combination of
knowledge in several studies is needed to advance
knowledge and application of such tools. Therefore, the
present study was conducted to aggregate and highlight
the findings of existing review studies on this issue. This
study aimed to aggregate and highlight findings existing
in review studies about applications of m-health in the
COVID-19 pandemic.

Table |. History of Search Details in the PubMed database

Methods

The present study is a scoping review of existing review
studies. Scoping review is used to describe the available
literature on a topic. The steps of scoping review based on
the Arksey and O'Malley framework are as follows: (1)
Identifying the question; (2) Identifying studies; (3) Se-
lecting studies related to the review question from the
search results; (4) charting the data; (5) gathering, summa-
rizing, and reporting the findings; and (6) optional consul-
tation with the relevant stakeholders (11).

According to the main research question: "What are the
applications of m-health in the COVID-19 pandemic?” the
search was conducted in the PubMed, Web of Science,
and Scopus databases. The inclusion criteria included all
studies that have been published in full text, in English,
and in the period from March 2020 to February 2022. Ex-
clusion criteria included articles in the form of letters to
the editor, short reports, posters or lectures, instrumenta-
tion articles, book summaries, and duplication of articles.
Keywords for the search included the English words "Mo-
bile health"; " mobile apps"; "corona disease"; "COVID-
19"; and "review", which were used individually and in
combination using the Boolean operators AND and OR.
The history and details of the search in the PubMed data-
base are shown in Table 1.

Screening of articles was done in 4 stages (initial search,
review of duplicate articles, review of access to the full
text of articles, and study of extracted articles). The

Search Query Results
#1 Search: (((Mobile health[Title/Abstract]) AND (corona disease[Title/Abstract])) OR (COVID-19[Title/Abstract])) 3,491
AND (review[Title/Abstract]) Filters: Free full text, Associated data, Review, Systematic Review, from 2020/3/1 -
2022/2/1

Identification of studies in databases

Figure 1. PRISMA Flow chart showing the process of review
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review process is shown in Figure 1. cluded the names of the authors, the time of the study, the
Data were extracted and recorded using a table that in-  objective, the type of study, and key points of the findings

Table 2. Characteristics of included studies
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Author(s) Year Study Objective Type of Study Key Points of M-health Applications
Ye (4) 2020 Review the Role of Health Tech- Review e Strong support in pandemic prevention
nology and Informatics in a Global e Pandemic control.
Public Health Emergency in
COVID-19 Pandemic
Kondylakis et 2020 To shed light into studies found in Systematic e Training
al (23) the scientific literature that have review o Information sharing
used and evaluated mobile apps for e Risk assessment
the prevention, management, e Self-management of symptoms
treatment, or follow-up of COVID- e Contact tracing
19. e Home monitoring
e Decision making
e Rapidly offering effective
e Managing the COVID-19 pandemic
e Reducing the burden on hospitals
e Providing access to credible information
e Tracking the symptoms and mental health of indi-
viduals
e Discovering new predictors
Singh et al (27) 2020 To scope the evidence base on Review o Contact tracing
apps that were developed in re- e Symptom monitoring.
sponse to COVID-19.
Aslani et al 2020 To identify mHealth applications Review o Public health aspects
(22) in epidemic/pandemic outbreaks e Data management
and provide some suggestions for e Educational programs
tackling COVID-19. e Diagnosis and treatment
e An appropriate method for encountering epidem-
ic/pandemic outbreaks due to its extensive applica-
tions.
e To use in the patient-physician relationship as tele-
visits
e Using in fever coach
o Providing real-time information for healthcare
providers
e Population monitoring
e Detecting the disease based on obtained data from
different locations
Davalbhakta et 2020 Provide an overview of mobile Review e Contact tracing
al(18) applications being currently uti- e Control the spread of misinformation associated

Williams et al
(20)

Cho et al (25)

lized for COVID-19 related activi-
ties their Quality Using the Mobile
Application Rating Scale (MARS)

2020 Review of M-health Technology in Review
Combating COVID-19 Pandemic

2020 Contact Tracing Mobile Apps for Review
COVID-19: Privacy Considera-
tions and Related Trade-offs

with the COVID-pandemic
Raise awareness

o Allow contact tracing

Help improve provision of the preventive and clini-
cal care of patients

A vital tool in creation of awareness and dissemina-
tion of information

As a means of curtailing the spread of the COVID-
19 from person to person

Tracking of infected persons

Reduction of person-to-person contact

Virtual screening

Remote monitoring of patients.

An essential tool for public health officials and lo-
cal communities to fight the spread of novel diseas-
es, such as for the COVID-19 pandemic

To assist health officials in tracking down expo-
sures after an infected individual is identified
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Table 2. Continued

Author(s) Year Study Objective Type of Key Points of M-health Applications
Study
Huang et al 2020 Review of how digital contact Review o Contact-tracing
31 tracing slowed Covid-19 in East
Asia.
Chung et al 2020 To ensure appropriate and timely Review e Reducing the risk of COVID-19 exposure to patients
(32) treatment of structural heart disease and healthcare workers
patients; to minimize the risk of o To ensure appropriate, sensitive and timely treatment
COVID-19 exposure to patients of patients with coronary heart disease
and health care workers; and to
limit resource utilization under
conditions of constraint.
Kodali et al 2020 To explore the experiences and Review o Eontribute to the containment
(33) expectations of Arogya Setu app e Management of COVID-19
users by conducting a combined
content analysis of their reviews.
Osei and Mas- 2021 To review recent literature that Narrative e mHealth for screening infectious diseases
hamba- hlghllghts the use of mHealth ap- Review ° Screening non-infectious diseases
Thompson (29) plications, facilitators, and barriers o Disease surveillance
and challenges of implementing e Medication and treatment compliance
mHealth for disease spreening and e Appointment reminders
treatment support in LMICs. e Communication between healthcare providers and Pa-
tients
e Maternal and child health
e Knowledge, attitudes, and perceptions of stakeholders
o Disease diagnosis
Asadzadeh et 2021 Review e Early detection
al (21) To study the application of m- o Fast screening
health solutions for the manage- e Patient monitoring
ment of the COVID-19 outbreak e Information sharing
e Education
e Prevention
e Diagnosis
e Treatment
o Protection
Eslami Has- 2021 To examine and summarize evi- Review e Care and treatment through exchanging treatment data
sanAbady et al dence related to medical informat- among health care providers or between patients and
(30) ics applications in COVID-19 healthcare providers not complying with data protec-
crisis, as evidence-based approach- tion regulations
es e Providing documents appropriate for tele-intensive care
needs of remote COVID-19 patients
Almalki et al 2021 To identify, analyze, and categorize ~ Descriptive e Essential role in public health crisis management
(15) health apps related to COVID-19 Review e A participatory approach to curtail the spread of

that are currently available for
consumers in app stores

COVID-19

about m-health applications. To extract the data, 2 experi-
enced researchers simultaneously reviewed and analyzed
the articles. Finally, after removing duplicate items that
were not related to the research objectives, 22 articles
were selected (Table 2). To analyze the data, the textual
data of the findings and conclusion section of each study
were carefully read and coded, then this information was
compared with each other in terms of similarities and dif-
ferences, and finally the main categories emerged.

Results

Out of 37,569 papers found in the search, after the
screening and reviewing process, 22 articles were finally
selected. After analyzing the data, finally, 2 main catego-
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ries—primary preventive applications and secondary pre-
ventive applications—emerged (Figure 2). These catego-
ries are addressed below:

Primary Preventive Applications

M-health technology is widely used as a tool to reduce
COVID-19 transmission from person to person and reduce
person-to-person contact and virtual screening (12).

E-Health solutions have the potential to provide useful
services to help in the COVID-19 pandemic in terms of
prevention and education (8). M-health has been used for
various aims, such as information sharing and education
about the COVID-19 outbreak (13).

The main applications of m-Health for epidem-
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Table 2. Continued

Author(s) Year Study Objective Type of Study  Key Points of M-health Applications
Eslami et al 2021 To identify and classify subdo- Scoping review o Prevention
(16) mains of eHealth solutions that e Diagnosis
have been utilized, developed, or e Treatment
suggested for the COVID-19 pan- e Screening
demic. e Surveillance
e Resource allocation
e Education
e Management
e Control
Alanzi (24) 2021 To review the functionalities and Review e Contact tracing
effectiveness of the free M-health e Awareness building
applications available in the Google e Appointment booking
Play and App stores used in Saudi e Online consultation
Arabia, Italy, Singapore, the United
Kingdom, USA, and India during
the COVID-19 outbreak.
Niakan Kalhori 2021 To review and analyze the digital Review e Management of pandemics and health-related crises
etal (17) technology that is being applied to
control the COVID-19 pandemic in
the 10 countries with the highest
prevalence of the disease
Zamri and 2021 To provide an overview of the Review o Information apps
Syed Mohideen practicality of mHealth apps in e Diagnostic apps
(26) healthcare administration e Control apps
o Adapter apps
Wirth et al (51) 2020 To inform the current discussions Review o Individual surveillance
and to support the development of o Public health (most common: digital contact tracing)
solutions providing an optimal
balance between privacy protection
and pandemic control.
Islam et al (52) 2020 To explore the existing mobile Review e Remote assistance
applications developed for the e Monitor Current status of patients
COVID-19 pandemic. e Prevent COVID-19
e Control COVID-19
e Communication support
o Treatment services
e Raise awareness
e Improve mental health
Yan Ng et al 2021 To identify original research arti- Systematic e Pandemic control and surveillance
(53) cles focused on blockchain applica- review e Health and vaccine passport or certificate
tions in health care o Contact tracing
o Electronic medical records
o Artificial intelligence, big data, or federated learning
e Supply chain
o Clinical trials
Shahbazi et al 2021 To provide adequate knowledge of Review e Improving physical activity

(54) the obstacles, challenges and op-
portunities for the development of
these systems for developers and
health care providers.

Reducing care costs

ic/pandemic outbreaks include public health aspects and
educational programs (14). Mobile apps have been im-
plemented for training and information sharing about the
COVID-19 pandemic (15). Many applications have been
developed for various functions such as awareness-raising
and online counseling (16).

Another application of m-health programs is to inform
citizens if people are infected with the virus and to en-
courage them to inform health authorities and ask for their

support (17). Information apps give general health infor-
mation to the public, such as WebMD, Health Central, and
Wrong Diagnosis.com (18). Smartphone applications have
great potential to control the spread of misinformation
related to the COVID-19 pandemic, increase awareness,
and ultimately help improve prevention. There are many
programs to share up-to-date COVID-19 information.
These provide unmet health care needs, including the dis-
semination of health information, symptom screening, and
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e Reduce coronavirus

J

transmission from
person to person

e Reduce person-to-
person contact

Mobile
health

e Training, information
sharing

e Awareness building

e Online consultation

Applications

e Remote monitoring of
patients

e Track infected people ‘

e Appointment booking ‘

e Self-management of
symptoms

prevention

e Home monitoring ‘

e Risk assessment

e Decision making

Figure 2. Schematic model of M-health applications

the provision of tools for educating health care providers
(10). M-Health is an appropriate method to deal with
COVID-19 outbreaks because of its wide range of appli-
cations (14). The epidemic has also rapidly increased the
uptake of remote health systems in many countries. When
combined with wearable devices, it is possible to screen
for COVID-19 symptoms at home and remotely monitor
other integrated features such as mobile physicians or re-
mote health systems (19). For example, 1-Check COVID-
19 has an accurate and detailed description on the app
store, which clearly shows the objectives, that is, provid-
ing real-time situational awareness of COVID-19 and pub-
lic health risk assessment survey. The app clearly request-
ed details about the users' symptoms, travel, medical con-
ditions, and exposure with clarity, and provided credible
health information links (eg, Centre of Disease Control) to
help the user learn more about COVID-19 features. It may
advise its users to quarantine for some time, based on
guidelines. This information is easy to comprehend and
written in simple and easy language. In addition, several
sections covered a wide range of topics, and many of these
sections contained additional links to other reliable web-
sites. The Information was presented under a clear head-
ing that is categorized into sections (eg, General Advice,
Testing, and Physical Distancing) (10). Digital learning
packages were used to inform people about illness, geo-
graphic information, and self-care programs. These pro-
jects were deployed in various European countries and the
United States, Australia, and China (9). Governments or
national authorities can consider the use of these programs
as a tool in public health crisis management. By involving
people in personal health tracking and self-assessment, we
can hope for the role of these programs in preventing the
spread of COVID-19 with a collaborative approach (7).
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Secondary Preventive Applications

The advent of m-Health interventions has a significant
transformative effect on health care delivery, particularly
in treatment support, diagnostic purposes, health monitor-
ing, data accuracy, and many others (20).

The use of emerging health technologies and digital
practices in health care, such as artificial intelligence, tel-
emedicine, m-health, big data, and 5G, has become a
powerful "weapon" to fight epidemics (21). E-Health pro-
vides useful services to help in the COVID-19 pandemics
in terms of diagnosis, treatment, screening, surveillance,
resource allocation, management, and control (22). Mobile
apps are considered to be a valuable tool for citizens,
health professionals, and decision-makers in facing critical
challenges imposed by the pandemic, such as reducing the
burden on hospitals, providing access to credible infor-
mation, tracking the symptoms and mental health of indi-
viduals, and discovering new predictors (15). Also, m-
health has been used for various aims, such as fast screen-
ing, early detection (13), contact tracing of infected peo-
ple, appointment booking (16), remote monitoring of pa-
tients (12), clinical patient care (10), patient monitoring,
and treatment in response to the COVID-19 outbreak (13).

Also, mobile apps have been implemented for risk as-
sessment, self-management of symptoms, contact tracing,
home monitoring, and decision-making, rapidly offering
effective and usable tools for managing the COVID-19
pandemic (15). The main applications of m-Health for
epidemic/pandemic outbreaks include data management,
diagnosis, and treatment. During the pandemic outbreak of
COVID-19, m-Health was one of the best choices to use
in the patient-physician relationship, like televisits, using
fever coach, providing real time information for health
care providers, population monitoring, and detecting the
disease based on obtained data from different locations
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(14).

Another application of m-health programs includes a
voluntary citizen-tracking program based on Bluetooth
proximity technology, which was approved by European
member states on May 13, 2020, with the support of the
European Commission and the impossibility of tracking
people's whereabouts. Citizens voluntarily install the pro-
gram, national authorities disable programs at the end of
the epidemic, and users are free to remove them whenever
they wish (17).

There were several types of contact tracing programs.
China was the first country to develop a special contact
tracing program using sophisticated tracking and monitor-
ing methods (23). The benefits of implementing m-health
tools include reducing the risk of COVID-19 exposure to
patients and health care workers to ensure appropriate,
sensitive, and timely treatment of patients with coronary
heart disease (24). The m-health program in India (Aarog-
ya Setu), designed to track contact with an infected person
and provide health tips to get rid of COVID-19, can help
with contact tracing and disease management during the
COVID-19 epidemic (25).

In general, e-Health can deliver services by facilitating
the transmission of medical records between health care
professionals or between patients and health care profes-
sionals, as well as by offering the proper training to meet
the needs of patients with COVID-19 who require remote
care (22).

Discussion

M-Health refers to the use of technologies enabled by
mobile devices for public health purposes (26). The use of
m-Health applications can influence communication and
relationships between patients and providers positively,
facilitating relationship-centered health care (27). The
results of the mobile apps’ assessment could potentially
help mobile app developers improve or modify their exist-
ing mobile app designs to achieve optimal outcomes (28).
This study aimed to aggregate and highlight findings
from existing review studies about applications of m-
health to prevent COVID-19. Data analysis results showed
that m-health could be used in the primary and secondary
prevention of COVID-19. Prevention includes a wide
range of activities aimed at reducing risks or threats to
health. The goal of primary prevention is to prevent dis-
ease or injury before it occurs. This is done by preventing
exposure to hazards that cause disease or injury, changing
unhealthy or unsafe behaviors that can lead to disease or
injury, and increasing resistance to disease or injury if
exposed (29). Accordingly, m-health applications such as
reducing COVID-19 transmission from person to person,
reducing person-to-person contact, training, information
sharing, awareness building, and online consultation fall
into the category of primary prevention.

Given the worldwide prevalence of COVID-19, and as
there is still no effective treatment or vaccine, the strict
implementation of traditional public health measures, such
as isolation and quarantine, remains the most effective
tool for controlling the outbreak (30). Using m-health is
an effective communication channel for disseminating

new information about COVID-19 and saves time (31).
Public health measures, such as isolation and quarantine,
are the cornerstones of preventing the spread of infectious
diseases. It is especially important when a specific drug or
vaccine is not available (32). The use of m-health apps is a
main route to instigate the process of health empowerment
and shape health attitudes. However, an accurate evalua-
tion of the effectiveness of m-health apps requires distin-
guishing between lifestyle and health management behav-
iors and adopting a cost-benefit approach (33).

The second theme in the present study was “secondary
preventive applications.” Secondary prevention aims to
identify a disease within a patient before the onset of
symptoms and reduce the impact on the life of the patient
(34). This is done by detecting and treating disease or in-
jury as soon as possible to halt or slow its progress, en-
couraging personal strategies to prevent reinjury or recur-
rence, and implementing programs to return people to
their original health and function to prevent long-term
problems (29). By this definition, m-health applications,
such as remote monitoring of patients, tracking infected
people, appointment booking, self-management of symp-
toms, home monitoring, virtual screening, risk assessment,
and decision making, fall into the category of secondary
prevention.

Applications of m-health include telemedicine as well
as support for health information systems to monitor and
manage the spread of the disease (35). Advances in bio-
sensor technologies have made it possible to monitor con-
tinuously physiological parameters using wearable biosen-
sors with various factors, which can continuously measure
skin temperature, respiration rate, blood pressure, pulse
rate, blood oxygen saturation, and daily activities. These
physiological parameters are transmitted in real time to a
smartphone application called Biovital Sentinel. This data
is then processed using an analysis engine to detect subtle
physiological changes. The results are displayed on the
web for physician review (30).

According to the international community, m-health can
respond quickly and provide up-to-date clinical guidelines
to health professionals (36). Using mobile devices through
proprietary operating systems as a means of communica-
tion may increase access to reliable information for physi-
cians (31). M-health is a comprehensive strategy that uses
mobile applications, sensors, social networks, and location
tracking technologies to obtain medical data and provide
health services and plays a key role in combating the
COVID-19 pandemic (37).

In times of COVID-19 and physical distancing
measures, this may evolve into a digital blended-care ap-
proach by combining telemedicine with internet-based e-
Health or smartphone-based m-Health interventions (38).

These measures can increase the patient's compliance
with the monitoring system and also greatly shorten the
distance between abnormality detection and the next in-
tervention. In recent decades, wearable technology has
been increasingly used for medical diagnosis, especially in
the diagnosis of arrhythmias (30). In fact, by continuously
collecting and analyzing multidimensional physiological
parameters, a deeper understanding of the various disease
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processes can be achieved, which potentially allows us to
improve clinical management. However, such potential in
disease management in the real world has not been fully
explored (39). M-health is important in the management
of the COVID-19 epidemic. It also allows older people
who have difficulty using e-health to receive adequate
care, as they are at greater risk than younger people (40).
With the most advanced telecommunication technologies
that enable fast and multidirectional data transfer, it is
now possible to monitor remotely the physiological pa-
rameters of a large number of people in real time. The
data can then be transmitted to physicians for timely inter-
vention (36). Integration of new technologies and practic-
es includes artificial intelligence (AI), 5G mobile net-
works, m-health applications, telemedicine services, and
health information exchange services (41). Logging into
health care systems can be helpful for a number of things,
including reporting and monitoring information on human
transmission, gathering and analyzing data, tracking and
issuing alarms, and more. All of these functions are useful
for strong support in pandemic prevention and control
(21). At the same time, the use of contemporary mobile
communication technology facilitates the automatic col-
lection and transfer of physiological data. These measures
can increase patient compliance with the monitoring sys-
tem as well as greatly shorten the time between the detec-
tion of an abnormality and subsequent intervention (39).
Effective prevention, monitoring, and interventions are
important to reduce the prevalence of COVID-19. Using a
variety of biosensors and diagnostic applications, the
symptoms of the disease can be detected earlier and thus
help to prevent the spread of the disease (33). It can also
help nurses to recall risk warning signs and alarms in var-
ious programs (42).

However, smartphone communication technologies are
constantly improving the availability and ability to pro-
vide e-health services, even for countries with limited
resources (43). Scientists, researchers, and health care
professionals around the world are working to find a solu-
tion to COVID-19. However, without enough funding, not
much can be done. Governments should provide addition-
al funding for ministries of health, science, and technolo-
gy to conduct research specifically to combat COVID-19.
The government should also provide financial assistance
to individuals and encourage the implementation of inno-
vative ideas and financial support to maximize the poten-
tial of mobile technology in the fight against COVID-19
(12).

Considering the wide capabilities of m-health solutions,
investigation and use of all potential applications of m-
health should be considered to combat current epidemics
and reduce their negative effects (31). Given the available
information technologies worldwide in the 21st century,
especially in developed countries, it seems that more digi-
tal health products with a higher level of intelligence will
be used to manage epidemics and health-related crises (9).
M-health provides the community with access to infor-
mation and will be notified if there are patients nearby.
These programs will be able to provide more access and
benefits for users to help the community prevent the fur-
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ther spread of the epidemic (44). M-health contributes to
remote evaluation (triage) and continuity of medical care
(45). It is also suggested that by expanding the internet
networks and upgrading the technological infrastructure,
people should be able to access such facilities more easily.
In addition, there is a need to formulate rules and provide
guidelines to address ethical and legal barriers to access-
ing patient information. Although responses to contact
tracing programs have been welcomed by most countries,
it is still too early to determine whether they are effective
in limiting the spread of COVID-19 (46).

Limitation

The main drawback of this study was the lack of availa-
bility of papers in various languages and unpublished
studies. Thus, over 8500 articles were excluded from the
process.

Conclusion

M-Health is used in both primary and secondary preven-
tion. According to the results of this study, m-health tools
that include applications and remote systems can control
the spread of COVID-19 by providing various training
related to COVID-19 and installing various programs to
monitor the condition of patients. E-Health can provide
services through the exchange of treatment data between
health care providers or between patients and health care
providers, as well as by providing appropriate training for
the remote care needs of patients with COVID-19. It is
hoped that the challenges in this area will be addressed by
expanding knowledge in this area and proper planning.

Ethical Considerations

This study is based on a review of the studies and does
not involve human participants. Hence, an ethical consid-
eration did not apply to the present study. However, the
researchers abided to research ethics like avoidance of
plagiarism, fabrication, and data manipulation. The results
of the analysis were quite honest. The result is presented
as it appeared during the original analysis without ma-
nipulations and the researchers avoided data fabrication.

Acknowledgment
The authors would like to thank the Guilan University
of Medical Sciences for the library support of this study.

Conflict of Interests
The authors declare that they have no competing interests.

References

1. Wright JH, Caudill R. Remote Treatment Delivery in Response to the
COVID-19 Pandemic. Psychother Psychosom. 2020;89(3):130-2.

2.Hoseini E, Zare F. Application of e-health in the Corona virus's
(COVID-19) pandemic. J Community Health Res. 2020;9(2):66-8.

3.Mehraecen E, Safdari R, SeyedAlinaghi S, Mohammadzadeh N,
Mohraz M. Common elements and features of a mobile-based self-
management system for people living with HIV. Electron Physician.
2018; 10(4):6655-6662.

4.Butowsky A, Gai K, Coakley M, Qiu M, Tappert CC, editors. City of
white plains parking app: a case study of a smart city web application.
2015 IEEE 2nd International Conference on Cyber Security and Cloud


http://dx.doi.org/10.47176/mjiri.37.8
https://mjiri.iums.ac.ir/article-1-8265-en.html

[ Downloaded from mjiri.iums.ac.ir on 2026-05-14 ]

[ DOI: 10.47176/mjiri.37.8]

F. Mansouri, et al.

Computing; 2015: IEEE.

5.Laktabai J, Platt A, Menya D, Turner EL, Aswa D, Kinoti S, et al. A
mobile health technology platform for quality assurance and quality
improvement of malaria diagnosis by community health workers.
PLoS One. 2018;13(2):¢0191968.

6. Webster P. Virtual health care in the era of COVID-19. Lancet
(London, England). 2020;395(10231): 1180-1181.

7.Almalki M, Giannicchi A. Health Apps for Combating COVID-19:
Descriptive Review and Taxonomy. JMIR mHealth and uHealth.
2021;9(3):¢24322.

8.Eslami P, Kalhori SRN, Taheriyan M. eHealth solutions to fight
against COVID-19: A scoping review of applications. Med J Islam
Repub Iran. 2021;35(43): 1-14.

9.Niakan Kalhori S, Bahaadinbeigy K, Deldar K, Gholamzadeh M,
Hajesmaeel-Gohari S, Ayyoubzadeh SM. Digital Health Solutions to
Control the COVID-19 Pandemic in Countries with High Disease
Prevalence: Literature Review. J Medical Internet Res. 2021;23(3)
:e19473.

10. Davalbhakta S, Advani S, Kumar S, Agarwal V, Bhoyar S, Fedirko
E, et al. A systematic review of the smartphone applications available
for coronavirus disease 2019 (COVID19) and their assessment using
the mobile app rating scale (MARS). medRxiv. Preprint. 2020.

11. Arksey H OML. Scoping studies: towards a methodological
framework. Int J Soc Res Methodol. 2005;8:19-32.

12. Williams SY, Adeyemi SO, Eyitayo JO, Odeyemi OE, Dada OE,
Adesina MA, et al. Mobile Health Technology (Mhealth) in
Combating  COVID-19  Pandemic: Use, Challenges and
Recommendations. Electr J Med Ed Te. 2020;13(4):1-9.

13. Asadzadeh A, Kalankesh LR. A scope of mobile health solutions in
COVID-19 pandemics. Inform Med Unlocked. 2021; 23(100558):1-8.
14. Aslani N, Lazem M, Mahdavi S, Garavand A. A Review of Mobile
Health Applications in Epidemic and Pandemic Outbreaks: Lessons

Learned for COVID-19. Arch Clin Infect Dis. 2020;15(4): €103649.

15. Kondylakis H, Katehakis DG, Kouroubali A, Logothetidis F,
Triantafyllidis A, Kalamaras I, et al. COVID-19 mobile apps: a
systematic review of the literature. J Medical Internet Res.
2020;22(12):¢23170.

16. Alanzi T. A review of mobile applications available in the app and
google play stores used during the COVID-19 outbreak. J Multidiscip
Healthc. 2021; 14:45-57.

17. Cho H, Ippolito D, Yun YW. Contact tracing mobile apps for
COVID-19:  Privacy considerations and related trade-offs.
cryptography and  security. ArXiv. 2020. Available from:
https://doi.org/10.48550/arXiv.2003.11511

18. Zamri N, Syed Mohideen FB. The Practicality of Mobile
Applications in Healthcare Administration and COVID-19 Pandemic.
Malaysian J Sci. 2021;33(2):117-30.

19. Singh HJ, Couch D, Yap K. Mobile Health Apps That Help With
COVID-19 Management:  Scoping Review. JMIR  Nurs.
2020;3(1):¢20596.

20. Osei E, Mashamba-Thompson TP. Mobile health applications for
disease screening and treatment support in low-and middle-income
countries: A narrative review. Heliyon. 2021;7(3):¢06639.

21. Ye J. The Role of Health Technology and Informatics in a Global
Public Health Emergency: Practices and Implications From the
COVID-19 Pandemic. JMIR Med Inform. 2020;8(7):¢19866.

22. Eslami HassanAbady S, Ganjali R. Medical Informatics Applications
in COVID-19 Crisis Control: Protocol for Systematic Literature
Review. Iran J Med Sci. 2021;10(1):1-14.

23. Huang Y, Sun M, Sui Y. How digital contact tracing slowed Covid-
19 in East Asia. Harv Bus Rev. 2020. Available from:
https://hbr.org/2020/04/how-digital-contact-tracing-slowed-covid-19-
in-east-asia

24. Chung CJ, Nazif TM, Wolbinski M, Hakemi E, Lebehn M,
Brandwein R, et al. Restructuring structural heart disease practice
during the COVID-19 pandemic: JACC review topic of the week. J
Am Coll Cardiol. 2020;75(23):2974-83.

25. Kodali PB, Hense S, Kopparty S, Kalapala GR, Haloi B. How
Indians responded to the Arogya Setu app?. Indian J Public Health.
2020; 64(6): 228-230.

26. World Health Organization. WHO Global Observatory for eHealth.
mHealth: new horizons for health through mobile technologies: second
global  survey on  eHealth.  2011.  Available  from:
https://apps.who.int/iris/handle/10665/44607

27. Qudah B LK. The influence of mobile health applications on patient -

healthcare provider relationships: A systematic, narrative review.
Patient Educ Couns. 2019;102(6):1080-9.

28. Ming LC, Untong N, Aliudin NA, Osili N, Kifli N, Tan CS, et al.
Mobile health apps on COVID-19 launched in the early days of the
pandemic: content analysis and review. JMIR mHealth and uHealth.
2020;8(9):¢19796.

29. Rieck G, Lundin J. Levels of Disease Prevention. College of the
Canyons. 2021. Available from:
https://med.libretexts.org/Bookshelves/Health and Fitness/Book%3A
_Health_Education_(Rienk and Lundin)/01%3A_Introduction_to He
alth/1.01%3A_Levels_of Disease Prevention

30. Wong CK, Ho DT, Tam AR, Zhou M, Lau YM, Tang MO, et al.
Artificial intelligence mobile health platform for early detection of
COVID-19 in quarantine subjects using a wearable biosensor: protocol
for a randomised controlled trial. BMJ open. 2020;10(7) :e038555.

31. Zamberg I, Manzano S, Posfay-Barbe K, Windisch O, Agoritsas T,
Schiffer E. A Mobile Health Platform to Disseminate Validated
Institutional Measurements During the COVID-19 Outbreak:
Utilization-Focused Evaluation Study. JMIR Public Health Surveill.
2020;6(2): E18668.

32. Hellewell J, Abbott S, Gimma A, Bosse NI, Jarvis CI, Russell TW, et
al. Feasibility of controlling COVID-19 outbreaks by isolation of cases
and contacts. Lancet Glob Health. 2020;8(4):e488-¢96.

33. Mano R. Mobile Health Apps and Health Management Behaviors:
Cost-Benefit ~ Modeling  Analysis. JMIR  Hum  Factors.
2021;8(2):e21251.

34. Karunathilake SP, Ganegoda GU. Secondary prevention of
cardiovascular diseases and application of technology for early
diagnosis. Biomed Res Int. 2018;2018:1-9.

35. Reeves JJ, Hollandsworth HM, Torriani FJ, Taplitz R, Abeles S, Tai-
Seale M, et al. Rapid response to COVID-19: health informatics
support for outbreak management in an academic health system. J] Am
Med Inform Assoc. 2020;27(6):853-9.

36. Lund S, Serensen B, Nerrelund A, Barrie AM, Frellsen A, Nejsum
A, et al. Mobile health innovation for pregnant women and newborns
in the COVID-19 pandemic: a commentary. Authorea Preprints. 2020.
https://www.authorea.com/users/312160/articles/442763-mobile-
health-innovation-for-pregnant-women-and-newborns-in-the-covid-
19-pandemic-a-commentary

37. Sim I. Mobile devices and health. N Engl J Med. 2019;381(10):956-
68.

38. Rauschenberg C, Schick A, Hirjak D, Seidler A, Paetzold I,
Apfelbacher C, et al. Evidence synthesis of digital interventions to
mitigate the negative impact of the COVID-19 pandemic on public
mental health: rapid meta-review. J Med Internet Res.
2021;23(3):¢23365.

39. Guo Y, Wang H, Zhang H, Liu T, Liang Z, Xia Y, et al. Mobile
photoplethysmographic technology to detect atrial fibrillation. J Am
Coll Cardiol. 2019;74(19): 2365-75.

40. Sossai P, Uguccioni S, Casagrande S. Telemedicine and the 2019
coronavirus (SARS-CoV-2). Int J Clin Pract. 2020;74(10): ¢13592.

41. Kuperman GJ. Health-information exchange: why are we doing it,
and what are we doing?. J] Am Med Inform Assoc. 2011;18(5):678-82.

42. McFarlane DC, Doig AK, Agutter JA, Brewer LM, Syroid ND, Mittu
R. Faster clinical response to the onset of adverse events: A wearable
metacognitive attention aid for nurse triage of clinical alarms. PloS
one. 2018;13(5):¢0197157.

43. Alsyouf A. Mobile Health for covid-19 Pandemic Surveillance in
Developing Countries: the case of Saudi Arabia. Solid State Technol.
2020;63(6): 2474-85.

44. Chrysler A, Warnars H, Utomo W, editors. Mobile application to
track people in covidl9 monitoring and patients under covidl9
supervision. IOP Conference Series: Earth and Environmental Science;
2021: IOP Publishing.

45. Triantafillou V, Rajasekaran K. A Commentary on the Challenges of
Telemedicine for Head and Neck Oncologic Patients during COVID-
19. Otolaryngol Head Neck Surg. 2020;163(1):81-2.

46. Vaughan A. The problems with contact-tracing apps. New Sci.
2020;246(3279):9.

http://mjiri.iums.ac.ir 9
Med J Islam Repub Iran. 2023 (15 Feb); 37:8.



http://dx.doi.org/10.47176/mjiri.37.8
https://mjiri.iums.ac.ir/article-1-8265-en.html
http://www.tcpdf.org

