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Introduction

Telemedicine is the application of electronic communications to transfer medical
information across locations in order to enhance a patient’s medical condition (1).

Since its development in the 1950s, the industry has expanded to become a diverse
range of services utilized in private homes, medical offices, and hospitals worldwide.
Beyond the conventional requirement for remote care, its application has grown to address
the difficulty in accessing healthcare specialists (1).

The use of telemedicine has numerous advantages. Access to specialized care could
be made easier with the use of telemedicine. Not only does telemedicine facilitate easy
access to medical professionals, but it also permits primary care physicians to confer with
specialists and smaller hospitals to contract out the evaluation of x-rays to specialists. In the
end, telemedicine will increase specialized care accessibility and cultivate a more intimate
doctor-patient bond. Patients will be given the confidence to oversee their own care and
take control of their health (2-5).

Globally, telemedicine consultations have become increasingly popular among medical
professionals as a result of the coronavirus pandemic (COVID-19). The use of special
applications like WhatsApp to consult with specialists has become more popular than
ever since social distancing has become a significant technique for reducing the danger
of COVID-19 exposure for patients and providers (6-8).

However, telemedicine still has disadvantages despite its possible benefits. Among the
possible drawbacks are poor coverage, greater initial expenses, and the inability to modify
workflows. Furthermore, not all patients have access to it, and a large number of them are
underprivileged or lack computer literacy (9).

Telemedicine, however, has a promising future because to new technologies. This trend
can only get stronger over time, and if decision-makers are determined to see it through to
implementation, it will expand and be extensively adopted (9).

In challenging and dangerous circumstances, telemedicine is an invaluable tool that
can help save lives. For example, in a number of contexts, such as conflict zones and during
natural catastrophes, telemedicine is a worthful instrument.

Because it makes it possible for persons who are in danger to receive medical attention,
telemedicine is particularly helpful in these situations. Telemedicine can be utilized in
conflict zones to treat soldiers who are sick or injured medically as well as to support
soldiers psychologically as they cope with the stress of fighting.

Telemedicine can be utilized in a natural disaster to treat individuals who are trapped
or have trouble receiving medical care. Support for mental health can also be given via
telemedicine to those who are struggling with the stress of a natural catastrophe.
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Telemedicine is frequently utilized in conflict areas to help
soldiers with their mental health: for soldiers, talking to someone
face-to-face about their experiences and emotions might be
challenging. However, they can consult with a counselor via
telemedicine while remaining secure within their own base (10).

However, while telemedicine offers a viable remedy for many
of the problems in the complicated global healthcare system, it
also creates new ones. In the case of elderly patients who are
not accustomed to using technology, telemedicine presents an
additional technological challenge to the already complicated field
of healthcare (2, 9).

Opportunities and challenges in
telemedicine usage in routine times

The last 10 years have seen significant advancements
in technology that have fundamentally altered the way we
communicate, work, and live. Over 90% of people in developed
nations have a mobile phone, and over 65% of Americans own a
smartphone. These percentages are even greater among healthcare
professionals. Recent years have seen telemedicine become a
crucial component in the delivery of healthcare (11, 12).

Prior to these technological advancements, a patient had to
schedule an in-person visit in order to consult a medical specialist.
The result of this was decreased access to healthcare professionals,
extended wait periods, missed workdays and unsatisfactory patient
care. Healthcare practitioners have been looking for alternatives
to this time-consuming procedure lately, particularly through
telemedicine. These days, social media or instant messaging
apps allow patients and Primary Care Physicians (PCPs) to
communicate directly with medical specialists, which may shorten
the time it takes for a diagnosis and subsequent therapy (13-15).

The World Health Organization (WHO) has long supported
telemedicine, and in 2005 it established the Global Observatory
for eHealth, which The Sustainable
Development Goals on Universal Health Coverage are one of
the objectives for which WHO has promoted the use of eHealth
solutions (the use of information and communication technologies

includes telemedicine.

for health). Telecardiology, teleradiology, tele-mental health,
tele-intensive care unit (ICU), and teledermatology are a few
instances of telemedicine interventions in low- and middle-income
countries (LMICs) (16-18).

Although telemedicine may not be suitable for all patients,
research indicates that a majority of doctors and patients endorse
it (19, 20).

Although a
teleconferencing found broadly identical outcomes, researchers are

study of clinical trials employing video

still looking into whether patients using the virtual services fare as
well as those receiving in-person care (21).

Video consultations, phone conversations, secure texting,
and wearable-based remote patient monitoring are examples
of traditional telehealth services. In addition to the clinician-
to-patient category of telehealth services, Healthcare & Public
Health Sector Coordinating Councils emphasize the significance
which
communicating with one another to exchange clinical information

of clinician-to-clinician services, involve clinicians

and talk about patient care, telementoring, and training (22, 23).
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During COVID-19, telehealth proved to be advantageous for
both the general public and senior citizens in the United States.
In a qualitative review, doctors noted that telemedicine was
quickly and iteratively adopted, with utilization waning as the
prevalence of coronavirus sickness in 2019 decreased. Interventions
and regulations that support telehealth for continuous healthcare
delivery and guarantee its accessibility for senior citizens can be
informed by physician experiences during the epidemic (20).

Although telemedicine presents a promising solution to
numerous issues in the worldwide malfunctioning healthcare
system, it also introduces new ones. Telemedicine adds a
technological hurdle to the already complex field of health care,
particularly for older people who are not used to using technology
(24, 25).

The integration of telemedicine solutions in low- and middle-
income countries (LMICs) or conflict areas is hindered by various
factors such as inadequate financial, material, and human resources,
unstable electrical supply, and poor connection. Additional issues
include inadequate implementation, a lack of effect evaluation,
and a weak body of data, especially in contexts influenced by
conflict (18).

In order to guarantee fair access to health care, especially during
pandemics like the COVID-19, the main obstacles to the use of
telemedicine, such as lower educational levels, digital literacy skills,
or access to internet connectivity, must be overcome (26-28).

Even if more sophisticated technology is available, it is crucial to
offer low-tech, user-friendly solutions for individuals who are less
tech-savvy in order to increase acceptance even further (24, 25).
Accordingly, the experience in Ukraine demonstrates that, out
of the 62,000 telemedicine consultations carried out by Telehelp
Ukraine and Health Tech Without Borders, 98% of them were
limited to text- based contact between the patient and the physician
via a secure telehealth platform (29).

There are also barriers to telemedicine adoption by the
physicians themselves, especially when it perceived as high-risk
activity involving difficulties on making proper diagnosis (30, 31).

In addition to the challenges associated with remote
diagnosis, there are circumstances in which remote counseling
is inappropriate, and there are worries regarding the abuse or
misuse of this platform, which could hinder patients’ access to
in-person medical surveillance in the clinic and jeopardize their
follow-up and medical interventions, which are not always feasible
to monitor remotely. Furthermore, physicians have reported that
certain objective measures of care quality, such as blood pressure,
glucose, or cholesterol measurements, may decline in quality and
frequency as they have to rely on patients to report and maintain
their vitals through home monitoring devices during telehealth
visits (32).

Telemedicine in war zones—
Opportunities and advantages

Telemedicine has emerged as a vital tool in war zones, enabling
healthcare professionals to provide care remotely and bridge
the gap created by conflict-induced disruptions to traditional
healthcare systems. The use of telehealth technologies, such as video
conferencing, remote patient monitoring, and teleconsultations,
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has proven invaluable in delivering essential medical services in
situations where access to physical facilities and medical personnel

is limited.

During armed conflicts, telemedicine can play a
crucial role in providing primary care and managing
chronic  conditions, facilitating mental health support,
offering specialized consultations for complex cases and
even training and supporting local healthcare providers

(33-36).

Telemedicine can be useful in providing access to persons
affected by conflict or in helping those affected by the conflict to
access medical experts in dangerous and difficult-to-reach places.
This is crucial for older adults who struggle physically to access
the medical care they require, both in normal circumstances and
during times of conflict. For this population, telemedicine can
also provide mental support, which is very important in these
situations (33-38).

Getting healthcare professionals to enter or remain in a war
zone is extremely difficult because they are already a scarce
resource. Therefore, individuals who stayed behind can receive
healthcare thanks to telemedicine. The majority of individuals
in conflict areas use their phones, and all they need for a
telemedicine call is phone connectivity and cellular access (33-
36).

Long-lasting, intricate armed conflicts have a negative impact
on the health of the populace as well as local health systems; these
impacts include harm to the infrastructure of healthcare facilities
and the departure or death of healthcare professionals, creating
a labor shortage. The health of the populace is progressively
harmed by this, especially in cases where the most skilled or
specialized healthcare professionals have been forcibly relocated,
which has an impact on the education and training of less
experienced healthcare professionals. When specialized input is
needed or there is a shortage of healthcare staff, telemedicine
might offer the possibility of remote support. In conflict-
affected areas, it can offer a creative, affordable, and reliable
form of help; yet, its implementation may be hampered by a
lack of local human resources, infrastructure, and connectivity
(10, 33-36).

In Ukraine, numerous hospitals suffered damage, and
emergency medical personnel were attacked. Internally displaced
people make up about 6.5 million of the citizenries. The majority
of them live in the areas that are experiencing hostilities
and the occupied territory. The most pertinent method of
getting health care at this time is remote, given the conditions.
Telemedicine’s ability to provide access to medical care under
such extreme situations is what allows for a significant impact
on the situation. This judgment is made naturally by Ukrainian
doctors. Typically, they use messengers and phones to offer
their patients the ability to independently seek guidance. On
social media, doctors have made hundreds of these kinds of
offers. Medical specialists and family physicians are among
them (29).

Numerous healthcare organizations have launched programs
that allow physicians to consult remotely. During peacetime, the
majority of them also made active use of these consultation
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tools. Using telemedicine at a time of war, they were able to
expeditiously optimize the treatment and diagnostic process thanks
to this expertise.

The experience in Ukraine shows that, of the 62,000
telemedicine consultations conducted by Health Tech Without
Borders (HTWB) and Telehelp Ukraine, 98% of them consisted
solely of text communication between the doctor and patient on
a secure telehealth platform (29).

Telemedicine solutions also offer psychological support to the
populace and avert potential effects, such as post-traumatic stress
disorder (22, 29).

Recently, the Ministry of Health of Ukraine launched an
additional initiative whereby anyone can dial a single number and
be connected to the appropriate professional.

The continuing Russian-Ukrainian conflict has prompted
Ukrainian doctors to employ telemedicine more frequently in
order to deliver high-quality care to patients even on the front
lines. Physicians in Ukraine employed a range of telemedicine
options, with direct phone calls and messengers making up the
majority of the workflow. Compared to their less experienced
counterparts, experienced medical doctors used gadgets and
devices for remote patient monitoring, SMS, and email more
frequently (29).

Telemedicine in war zones—Barriers
and challenges

Despite the many advantages of using telemedicine in
war zones, it is important to note that the effectiveness
of telemedicine in war zones depends on several factors,
reliable  communication

including the availability of

infrastructure, the accessibility of appropriate medical
equipment, and the ability to overcome language and cultural

barriers (10).

Unique challenges faced by special
populations

In the context of armed conflict, certain populations face
heightened vulnerabilities and require tailored approaches to
healthcare delivery. These special populations include refugees
and internally displaced persons (IDPs), children and pregnant
women, people with disabilities, elderly individuals, and individuals
with chronic illnesses. These groups often lack access to basic
healthcare services and may experience compounded health risks
due to displacement, trauma, malnutrition, and limited access to
essential medications. Addressing their specific needs is paramount
in ensuring equitable and effective healthcare delivery in war
zones (37).

In emergency situations, these populations can be even more
affected: some elderly people are evicted from their homes and
disconnected from their natural environment, and from access
to their permanent medical system. Therefore, the difficulties in
accessibility and availability of remote medical services can worsen
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existing gaps in routine situations. It is less commonly known
that elderly people are more susceptible during humanitarian
crises (38).

Accessibility and connectivity issues

One of the most significant challenges in implementing

telemedicine in war zones is the lack of accessibility

and connectivity. Conflict often disrupts communication
infrastructure, leading to limited or unreliable internet access,
particularly in remote or conflict-affected areas. This can hinder
the use of telehealth technologies and limit the ability of healthcare
providers to connect with patients. To overcome these limitations,
innovative solutions are needed, such as utilizing satellite
communication systems, deploying mobile clinics equipped with
telemedicine capabilities, and developing offline data storage
and transmission methods. Investing in robust and resilient
communication infrastructure is crucial to ensure the widespread

adoption and success of telemedicine in war zones (39, 40).

Addressing language and cultural barriers

In war zones, diverse populations often reside, creating
a complex linguistic and cultural landscape. Telemedicine
services must be tailored to meet the specific needs of each
population, considering language barriers, cultural sensitivities,
and differing healthcare practices. This requires providing
language interpretation services, utilizing culturally appropriate
materials and communication strategies, recruiting healthcare
providers who are fluent in the local languages. Understanding
and respecting cultural differences is vital to establishing trust and
ensuring effective communication between healthcare providers
and patients (10, 41, 42).

In addition, some people, particularly those in the elderly age
group, prefer direct communication over indirect communication
since they don’t trust technology or remote diagnosis, as stated by
Haimi et al. (24).

Ensuring patient privacy and data security

Protecting patient privacy and data security is of paramount
importance in telemedicine, especially in conflict zones where
information systems may be vulnerable to breaches. The sensitive
nature of medical data requires robust security measures to prevent
unauthorized access, data leaks, and potential misuse.

This can be achieved through implementing strong encryption
protocols for all data transmission, utilizing secure cloud storage
solutions, and establishing clear guidelines for data access and
sharing. It is also crucial to ensure that patient data is stored
and managed in accordance with relevant privacy regulations
and ethical principles. This requires close collaboration between
healthcare providers, technology developers, and regulatory bodies
to ensure responsible and ethical use of telemedicine in war zones
(37, 43).
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Telemedicine utilization during peace
and war times, considering special
populations—The example of Israel
and the Palestinian authority

Israel ranks among the top 10 countries in the world for
smartphone ownership and internet usage, according to recent
surveys, with 76% of smartphone owners indicating frequent use
of social media apps (44).

Israel has prioritized telemedicine as a national priority,
recognizing its immense potential for a long time. It has done this
by creating relevant regulations, allocating substantial resources,
and encouraging collaborations between independent researchers,
start-up companies, health organizations, and research institutions.
Israeli telehealth services are provided by all four HMOs (45).

Additionally, the Israeli army made use of telehealth services:
With over 2.5 million military doctor visits expected in 2021,
the military will have a difficult time seeing all of the patients
dispersed among hundreds of bases across the nation, particularly
in the West Bank and the Arava region in southern Israel, where
thousands of troops are stationed. In the past year, telemedicine-
focused remote medical specialist complexes for soldiers have
been established. The complexes have two concurrently operating
telemedicine “meeting rooms” and are housed in trailers equipped
with high-speed Internet. The medical facilities give the soldiers a
private space to consult with doctors, saving them the time it would
otherwise need to take time off of duty (46).

Since suicides have been the most common cause of death
among military personnel in recent years, the Israel Defense Forces
(IDF) is working to enhance the standard of treatment given to
soldiers seeking mental health services and is heavily utilizing
telepsychiatry (46).

The most recent Israeli war with Hamas began on October
7, when Israeli communities in the south of the country where
attacked, resulting in over 1,400 people murdered and 240 hostages.
Since the beginning of the war, there is undoubtedly a greater
prevalence of mental and behavioral health counseling, as well as
PTSD counseling, in Israel. Additionally, there are geographical
restrictions that limit access and mobility, which likely contributes
to the rise in the use of telemedicine for safety.

In Israel—during the peak of the current war—there were over
100,000 evacuees throughout the country. Some of them made it
possible to maintain contact with the family doctor and clinic staff
with the help of telemedicine. In such a period of uncertainty,
instability and change in the natural environment, it is important
to be treated by the regular attending physician, who knows the
patient and his family, even remotely (47).

There are special populations (such as the elderly, the
ultra-Orthodox, the Arab population)—who, even in routine
situations, do not have equal and appropriate access to Internet
services, and therefore also to telemedicine services. They
also have other difficulties that interfere with the use of
telemedicine—literacy, technological and physical difficulties. In
Israel, the ability to keep these individuals safe has once again
been put to the test during the recent war, in which many
of the people injured or displaced from their homes were
elderly (48).
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Older adults confront numerous additional challenges on top of
the basic risks. Even younger, more fitter people may find it difficult
to have the speed and agility needed only to get into a bomb shelter.
Many elderly people who were injured during these attacks were
only heading to a shelter; they suffered fractures to their wrists, hips,
and heads. Not to mention feeble people confined to wheelchairs
or beds who may only hope that their home will escape damage.
Additionally, people suffering from dementia will find it difficult to
comprehend what is happening and what to do precisely when the
sirens sound (48).

In addition, threats to Israel’s southern and northern borders
have already resulted in the displacement of 240,000 Israelis
of all ages, who are taking refuge in strange places, mostly in
hotel settings, occasionally accommodating entire families in a
single room. Equipment, glasses, canes, hearing aids, and most
importantly, medications, have been left behind in the haste to leave
their homes. Furthermore, it is heartbreaking to consider the over
thirty elderly people, several more than 80, taken hostage by Hamas
and imprisoned in Gaza’s underground tunnels (48).

Paradoxically, the latest COVID-19 “adventure” has accelerated
advancements in the programs and structures that the current
medical system requires, such as telemedicine and improved home
care. Moreover, services for senior citizens are well-designed and
organized. The Israeli society has evolved unique solutions. For
instance, the nation has created a top-notch, highly “wired” health
care system with unique services for its senior population. Elderly
people who have been displaced can therefore access their medical
records through their HMO from any location. However, most
people lose touch with their own family doctor, which is crucial
for elderly patients with complicated medical histories. Here, the
majority of elderly people have strong assistance from their families
and neighbors (if not displaced). Particularly during a crisis like this
one, social solidarity is high (49).

In the Palestinian Authority, telemedicine has become
necessary due to the Palestinian Authority’s lack of qualified doctors
and healthcare providers. Implementing such networks is crucial
due to the difficulty and expense of transport between Palestinian
cities (50).

Zatari et al. (50) described sending radiographs from
one computer to another during testing. They planned to
establish a communication link between Palestinian hospitals at
various places.

The advantages of telemedicine are widely recognized in these
regions, mostly due to its ability to provide patients in rural or
underserved areas with a professional response to their illnesses in a
matter of minutes, at most, several hours. Because there are no time
zone restrictions for this type of consultation, developing nations
will benefit from this technology as they will be able to contact
experts worldwide and give their patients better care as a result.

In addition to creating an integrated telecommunications
infrastructure, the Palestinian National Strategic Health Plan
(PNSHP 1999-2003) has prioritized the development of advanced
medical informatics applications, such as telemedicine and
electronic medical records (51). Although telemedicine has not
yet been created, efforts to promote telemedicine in Palestinian
Authority are planned to be advanced through the Global
University System. The establishment of telemedicine within the
Palestinian- Authority health management information system
aims to both lessen the financial burden of treatment abroad, which
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accounted for 13% of MOH expenditures, and provide medical
professionals with the chance to exchange information with other
professionals, both locally and internationally (52).

Even though telemedicine has shown to be an effective
technique in conflict areas, there are still issues that need to
be resolved, especially in these areas. These include overcoming
technological obstacles, educating medical staff on telemedicine
procedures, and protecting patient privacy and data security.

The Palestine Children’s Relief Fund (PCRF) aims to provide
humanitarian aid and medical relief to children and their families,
some of whom are refugees fleeing their home countries, using
many projects (including the use of telemedicine). These efforts
help to ensure that children in need get the vital assistance they
require (53).

In recent years, there have been multiple telemedicine
collaborations between Israeli hospitals and Palestinian patients.

For example, Samson Assuta Ashdod University Hospital
opened a clinic, using advanced telemedicine technologies to treat
Palestinians over the internet. It is also bringing patients from
the West Bank and Gaza into the hospital. According to Prof.
Adi Leiba, head of Assuta’s Nephrology and Hypertension Institute
and deputy director of the hospital: “No matter what the political
situation or how much tension, we are persistent in the fact that we
want to bring health to everyone” (54).

Another example is the collaboration between OB-GYN
Beyond, Sheba’s virtual OBGYN department and the co-existence
non-profit Project Rozana, which set up a remote OB-GYN unit
in the rural Hebron area and are fully operated by Palestinian
healthcare teams (55).

The Middle East Ophthalmology Network, which operates
in ten significant ophthalmology centers across Israel, Jordan,
Morocco, the Palestinian Authority, and Tunisia, is another
illustration. About fifty doctors from the Middle East were given
the chance to collaborate on clinical consultations for diagnosis and
treatment decisions across geographical and political barriers as a
result of the project (56).

These instances demonstrate how telemedicine can help to
overcome divides in geography, politics, and culture about the
common goal of achieving the best possible health results.

Discussion

Telemedicine has many benefits, in routine times and in
emergency times like pandemics and war.

In the case of elderly patients who are not accustomed to
using technology, telemedicine presents an additional technological
challenge to the already complicated field of healthcare.

These populations may be much more impacted in an
emergency: some elderly people may face homelessness, be cut off
from their natural surroundings, and lose access to their long-
term healthcare system. As a result, the challenges associated with
providing remote medical treatments may make already-existing
gaps in everyday circumstances worse.

The main concern for legislators will not be whether or
not to permit telehealth, but rather how to make it universally
accessible, efficient, and egalitarian. Legislators need to be aware
of the obstacles and issues that telemedicine presents, particularly
when it comes to vulnerable populations like the elderly. Localized
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interventions that are suitable for the environment and the needs
of the local people and health professionals are clearly needed.

It is imperative for policymakers to furnish these populations
with the requisite resources so they can obtain services that are
accessible, egalitarian, and available.

Another important consideration is integrating telemedicine
with existing healthcare systems. This is essential to create
a comprehensive and sustainable approach to healthcare
delivery in war zones. This integration should involve a
seamless flow of information, coordinated care plans, and
efficient referral mechanisms. It is also important to ensure that
telemedicine services complement, rather than replace, traditional
healthcare approaches.

Examples of effective integration include using telemedicine to
conduct initial assessments and triage patients, facilitating remote
consultations with specialists, and providing ongoing monitoring
and follow-up care for patients with chronic conditions. By
integrating telemedicine seamlessly with traditional healthcare
systems, we can maximize its impact and create a more resilient
and responsive healthcare infrastructure in war zones.

Effective implementation of telemedicine requires adequately
trained and equipped healthcare providers. This involves providing
training on the use of telemedicine technologies, as well as the
ethical and legal considerations associated with providing care
remotely. It is also important to offer ongoing support to providers
to address technical issues, ensure adherence to protocols, and
facilitate collaboration with specialists.

Training programs should be tailored to the specific needs and
contexts of war zones, considering factors such as the availability of
reliable internet access, the language skills of healthcare providers,
and the cultural sensitivities of the population. Adequate training
and support are crucial in fostering confidence and competence
among healthcare providers, enabling them to effectively leverage
telemedicine technologies to deliver high-quality care in war zones.

Conclusions and future considerations

Telemedicine holds immense potential to transform healthcare
delivery in war zones, offering a lifeline to vulnerable populations
and expanding access to vital medical services. However, realizing
its full potential requires addressing the unique challenges posed by
conflict and ensuring a comprehensive and integrated approach to
healthcare delivery.

Moving forward, research and development efforts
should focus on improving the accessibility and reliability of

communication infrastructure in war zones, developing innovative

References

1. Bashshur R, Shannon G, Krupinski E, Grigsby J. The taxonomy of telemedicine.
Telemed e-Health. (2011) 17:484-94. doi: 10.1089/tmj.2011.0103

2. Haleem A, Javaid M, Singh RP, Suman R. Telemedicine for
healthcare: capabilities, features, barriers, and applications. Sens Int. (2021)
2:100117. doi: 10.1016/j.5intl.2021.100117

3. Wilson LS, Maeder AJ. Recent directions in telemedicine: review of trends in
research and practice. Healthc Inform Res. (2015) 21:213. doi: 10.4258/hir.2015.21.4.213

4. Wang X, Zhang Z, Zhao ], Shi Y. Impact of telemedicine on healthcare
service system considering patients’ choice. Discrete Dyn Nat Soc. (2019)
2019:7642176. doi: 10.1155/2019/7642176

Frontiersin Medicine

10.3389/fmed.2024.1417025

telehealth technologies that are tailored to the specific needs of
conflict-affected populations, building capacity and training for
healthcare providers in the use of telemedicine, and advocating
for policies that promote the ethical and responsible use of
telemedicine in war zones.

By working collaboratively, governments, humanitarian
organizations, and technology developers can harness the power
of telemedicine to create a more equitable, accessible, and resilient
healthcare system in war zones, ultimately saving lives and

improving the health and wellbeing of vulnerable populations.

Author contributions

MH: Writing - original draft, Visualization, Methodology, Data
curation, Conceptualization.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

The author want to thank Prof Tzvi Dwolatzky RIP, the previous
Director of Geriatrics at the Rambam Health Care Campus
in Haifa, and former editor of Frontiers in Medicine Geriatric
Medicine, for his support, and the Israeli Society of Quality in
Healthcare for raising the matter for discussion.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

5. Manchanda S. Telemedicine-getting care to patients closer to home. Am J Respir
Crit Care Med. (2020) 201:P26-P27. doi: 10.1164/rccm.2020C5

6. Rockwell KL, Gilroy AS. Incorporating
COVID-19  outbreak response systems. Am ] Manag Care.
26:147-8. doi: 10.37765/ajmc.2020.42784

7. Hollander JE, Carr BG. Virtually perfect? Telemedicine for covid-19. N Engl ] Med.
(2020) 382:1679-81. doi: 10.1056/NEJMp2003539

8. Sabirli R, Karsli E, Canacik O, Ercin D, Cift¢gi H, Sahin L, et al. Use
of WhatsApp for polyclinic consultation of suspected patients with COVID-19:

telemedicine as part of
(2020)

frontiersin.org


https://doi.org/10.3389/fmed.2024.1417025
https://doi.org/10.1089/tmj.2011.0103
https://doi.org/10.1016/j.sintl.2021.100117
https://doi.org/10.4258/hir.2015.21.4.213
https://doi.org/10.1155/2019/7642176
https://doi.org/10.1164/rccm.2020C5
https://doi.org/10.37765/ajmc.2020.42784
https://doi.org/10.1056/NEJMp2003539
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Haimi

retrospective case control study. JMIR mHealth uHealth. (2020) 8:e22874. doi: 10.2196/
22874

9. Weinstein RS, Lopez AM, Joseph BA, Erps KA, Holcomb M, Barker GP, et al.
Telemedicine, telehealth, and mobile health applications that work: opportunities and
barriers. Am ] Med. (2014) 127:183-7. doi: 10.1016/j.amjmed.2013.09.032

10. Parkes P, Pillay TD, Bdaiwi Y, Simpson R, Almoshmosh N, Murad
L, et al. Telemedicine interventions in six conflict-affected countries in the
WHO Eastern Mediterranean region: a systematic review. Confl Health. (2022)
16:64. doi: 10.1186/s13031-022-00493-7

11. Liu Y, Ren W, Qiu Y, Liu J, Yin P, Ren J. The use of mobile phone and medical
apps among general practitioners in Hangzhou City, Eastern China. JMIR mHealth
uHealth. (2016) 4:e64. doi: 10.2196/mhealth.4508

12. Nerminathan A, Harrison A, Phelps M, Scott KM, Alexander S. Doctors” use of
mobile devices in the clinical setting: a mixed methods study. Intern Med J. (2017)
47:291-8. doi: 10.1111/imj.13349

13. Currell R, Urquhart C, Wainwright P, Lewis R. Telemedicine versus face-to-face
patient care: effects on professional practice and health care outcomes. Cochr Database
Syst Rev. (2000) 2015:CD002098. doi: 10.1002/14651858.CD002098

14. Tuckson RV, Edmunds M, Hodgkins ML. Telehealth. N Engl ] Med. (2017)
377:1585-92. doi: 10.1056/NEJMsr1503323

15. Chan WS, Leung AY. Use of social network sites for communication
among health professionals: systematic review. ] Med Int Res. (2018)
20:117. doi: 10.2196/jmir.8382

16. WHO Global Observatory for eHealth. Telemedicine: Opportunities and
Developments in Member States: Report on the Second Global Survey on ehealth.
Geneva: World Health Organization (2010). Available at: https://apps.who.int/iris/
handle/10665/44497 (accessed April 13, 2024).

17. World Health Organisation. mHealth: New Horizons for Health Through
Mobile Technologies. Geneva: World Health Organisation (2011). Available at: https://
www.afro.who.int/publications/mhealth- new-horizons- health- through- mobile-
technologie (accessed April 13, 2024).

18. Scott R, Mars M. Telehealth in the developing world: current status
and future prospects. Smart Homecare Technol Telehealth. (2015) 2015:25-
37. doi: 10.2147/SHTT.S75184

19. Predmore ZS, Roth E, Breslau J, Fischer SH, Uscher-Pines L. Assessment of
patient preferences for telehealth in post-COVID-19 pandemic health care. JAMA
Netw Open. (2021) 4:¢2136405. doi: 10.1001/jamanetworkopen.2021.36405

20. Goldberg EM, Jiménez FN, Chen K, et al. Telehealth was beneficial during
COVID-19 for older Americans: a qualitative study with physicians. ] Am Geriatr Soc.
(2021) 69:3034-43. doi: 10.1111/jgs.17370

21. Albritton J, Ortiz A, Wines R, Booth G, DiBello M, Brown S, et al. Video
teleconferencing for disease prevention, diagnosis, and treatment : a rapid review. Ann
Intern Med. (2022) 175:256-66. doi: 10.7326/M21-3511

22. USAID Health Reform Support Ukraine. Telemedcine Market Assessment Rapid
Assessment of Telemedicine in Ukraine. Available at: https://pdf.usaid.gov/pdf_docs/
PAOOXWZR.pdf (accessed April 13, 2024).

23. American Hospital Association. Health Industry Cybersecurity - Securing
Telehealth and Telemedicine. Available at: https://www.aha.org/guidesreports/2021-
04-20-healthcare-and- public-health- sector- coordinating- councils- public- private
(accessed April 13, 2024).

24. Haimi M, Goren U, Grossman Z. Barriers and challenges to telemedicine usage
among the elderly population in Israel in light of the COVID-19 era: a qualitative study.
Digit Health. (2024) 10:20552076241240235. doi: 10.1177/20552076241240235

25. Haimi, M. The tragic paradoxical effect of telemedicine on healthcare disparities-
a time for redemption: a narrative review. BMC Med Inform Decis Mak. (2023) 23:95.
. doi: 10.1186/512911-023-02194-4

26. Haimi M, Gesser-Edelsburg A.  Application and implementation
of telehealth services designed for the elderly population during the
COVID-19 pandemic: a systematic review. Health Inf ] (2022) 28:

28:14604582221075561. doi: 10.1177/14604582221075561

27. Haimi M. Challenges and attitudes of the elderly population in using
telemedicine services during the Covid—19 pandemic. Evid Based Nurs.
(2023). doi: 10.1136/ebnurs-2022-103660

28. Chunara R, Zhao Y, Chen ], Lawrence K, Testa PA, Nov O, et al. Telemedicine
and healthcare disparities: a cohort study in a large healthcare system in New York City
during COVID-19. ] Am Med Inf Assoc. (2021) 28:33-41. doi: 10.1093/jamia/ocaa217

29. Poberezhets V, Demchuk A, Mostovoy Y. How Russian-Ukrainian War changed
the usage of telemedicine: a questionnaire-based study in Ukraine. Ankara Med J.
(2022) 22:305-18. doi: 10.5505/am;.2022.08455

30. Bakshi S, Tandon U. Understanding barriers of telemedicine adoption: a study in
North India. Syst Res Behav Sci. (2022) 39:128-42. doi: 10.1002/sres.2774

31. Haimi M, Brammli-Greenberg S, Waisman Y, Baron-Epel O. Physicians’
experiences, attitudes and challenges in a Pediatric Telemedicine Service. Pediatr Res.
(2018) 84:650-6. doi: 10.1038/s41390-018-0117-6

32. Alexander GC, Tajanlangit M, Heyward J, Mansour O, Qato DM,
Stafford RS. Use and content of primary care office-based vs telemedicine care

Frontiersin Medicine

10.3389/fmed.2024.1417025

visits during the COVID-19 pandemic in the US. JAMA Netw Open. (2020)
3:€2021476. doi: 10.1001/jamanetworkopen.2020.21476

33. Fouad FM, Sparrow A, Tarakji A, Alameddine M, El-Jardali F, Coutts AP, et al.
Health workers and the weaponisation of health care in Syria: a preliminary inquiry
for The Lancet-American University of Beirut Commission on Syria. Lancet. (2017)
390:2516-26. doi: 10.1016/S0140-6736(17)30741-9

34. Toole MJ, Waldman RJ. Refugees and displaced persons: war, hunger, and public
health. JAMA. (1993) 270:600-5. doi: 10.1001/jama.270.5.600

35. Bdaiwi Y, Rayes D, Sabouni A, Murad L, Fouad F, Zakaria W, et al. Challenges
of providing healthcare worker education and training in protracted conflict: a focus
on non-government-controlled areas in northwest Syria. Confl Health. (2020) 14:42-9.
eCollection 2020. doi: 10.1186/s13031-020-00287-9

36. WHO Global Observatory for eHealth. Telemedicine: Opportunities and
Developments in Member States: Report on the Second Global Survey on eHealth.
Geneva: World Health Organization (2010). Available from: Available at: https://apps.
who.int/iris/handle/10665/44497 (accessed April 19, 2024).

37. ICRC. Urban Services During Protracted Armed Conflict: A Call for a Better
Approach to Assisting Affected People. Geneva: International Committee of the
Red Cross (2015). Available at: https://www.icrc.org/sites/default/files/topic/file_plus_
list/4249_urban_services_during_protracted_armed_conflict.pdf (accessed April 19,
2024).

38. Jenkins JL, Levy M, Rutkow L, Spira A. Variables associated with
effects on morbidity in older adults following disasters. PLoS Curr. (2014)
6. doi: 10.1371/currents.dis.0fe970aal16d51cde6a962b7a732e494a

39. Panch T, Gill R, Mike R, Jane S. Enduring Effects of War: Health in Iraq 2004.
London: Medact (2004).

40. Pushak N, Foster V. Sierra Leone’s Infrastructure: A Continental Perspective,
Policy Research Working Paper. The International Bank for Reconstruction and
Development/The World Bank (2011).

41. Anawade PA, Sharma D, Gahane S. A comprehensive review on
exploring the impact of telemedicine on healthcare accessibility. Cureus. (2024)
16:55996. doi: 10.7759/cureus.55996

42. Al-Samarraie H, Ghazal S, Alzahrani AI, Moody L. Telemedicine in Middle
Eastern countries: progress, barriers, and policy recommendations. Int ] Med Inf.
(2020) 141:104232 . doi: 10.1016/j.ijmedinf.2020.104232

43. Ansarian M, Baharlouei Z. Applications and challenges of telemedicine:
privacy-preservation as a case study. Arch Iran Med. (2023) 26:654-
61. doi: 10.34172/aim.2023.96

44. Poushter J, Stewart R. Smartphone Ownership and Internet Usage Continues to
Climb in Emerging Economies But advanced Economies Still Have Higher Rates of
Technology Use for Media or Other Inquiries (2016). Available at: www.pewresearch.org
(accessed May 15, 2024).

45. Haimi M, Wheeler SQ. Safety in teletriage by nurses and physicians in the
United States and Israel: narrative review and qualitative study. JMIR Hum Factors.
(2024) 11:e50676. doi: 10.2196/50676

46. Ohayon ofir, Yehuda A, Gold N, Antonovsky A. Telemedicine in the IDF
medical corps: the experience of mental health officers using remote therapy during
the COVID-19 pandemic. Isr ] Psychiatry Relat Sci. (2021) 58:3-9.

47. INSS. The Evacuation of Israeli Communities During the Swords of Iron War:
Plans, Execution, and Reassessing the Criteria for Evacuation. INSS Insight No. 1838
(2024). Available at: https://www.inss.org.il/publication/evacuation/ (accessed May 15,
2024).

48. Clarfield AM. Older persons, new challenges: Caring for vulnerable persons
during wartime in Israel. ] Am Geriatr Soc. (2023) 1-3. doi: 10.1111/jgs.18710

49. Dwolatzky T, Brodsky ], Azaiza E Litwin H, Jacobs J, Mark CA. Health care
challenges of an aging population in Israel [part ofthe Lancet Israel Country Series].
Lancet. (2017) 389:2542-50. doi: 10.1016/S0140-6736(17)30789-4

50. Zatari DI, Tahboub R, Nawahda M, Aljabari T. Design and implementation
of a telemedicine system in Palestine. ] Telemed Telecare. (1999) 5 Suppl 1:539-
41. doi: 10.1258/1357633991932487

51. PNSHP-MOH, PNA. Palestinian National Strategic Health Plan 1999-2003
Palestinian Authority (1999).

52. Ministry of Health. Health Status in Palestine: An Annual Report 2003. PHMIS-
MOH, PNA; Palestinian Authority (2004).

53. PCRF. The Role of Telemedicine in Providing Healthcare in Conflict Zones (2024).
Available at: https://www.pcrf.net/information-you-should- know/item- 1708462487.
html (accessed September 15, 2024).

54. The Jerusalem Post. Israeli Virtual Hospital Gives Health, Hope to Palestinians
(2022).  Available at:  https://www.jpost.com/health-and-wellness/article-724878
(accessed September 15, 2024).

55. The Jerusalem Post . Maternal Telemedicine for Female Palestinian Doctors
Launched Ahead of Biden’s Visit (2022). Available at: https://www.jpost.com/health-
and-wellness/pregnancy-and-birth/article- 711888 (accessed September 15, 2024).

56. Shanit D, Striebel W, Michelson G, Ayed S, Al Assi S, Belfair N, et al.
Telemedicine in the service of peace. J Telemed Telecare. (2002) 8(Suppl. 2):76-
7. doi: 10.1177/1357633X020080S235

frontiersin.org


https://doi.org/10.3389/fmed.2024.1417025
https://doi.org/10.2196/22874
https://doi.org/10.1016/j.amjmed.2013.09.032
https://doi.org/10.1186/s13031-022-00493-7
https://doi.org/10.2196/mhealth.4508
https://doi.org/10.1111/imj.13349
https://doi.org/10.1002/14651858.CD002098
https://doi.org/10.1056/NEJMsr1503323
https://doi.org/10.2196/jmir.8382
https://apps.who.int/iris/handle/10665/44497
https://apps.who.int/iris/handle/10665/44497
https://www.afro.who.int/publications/mhealth-new-horizons-health-through-mobile-technologie
https://www.afro.who.int/publications/mhealth-new-horizons-health-through-mobile-technologie
https://www.afro.who.int/publications/mhealth-new-horizons-health-through-mobile-technologie
https://doi.org/10.2147/SHTT.S75184
https://doi.org/10.1001/jamanetworkopen.2021.36405
https://doi.org/10.1111/jgs.17370
https://doi.org/10.7326/M21-3511
https://pdf.usaid.gov/pdf_docs/PA00XWZR.pdf
https://pdf.usaid.gov/pdf_docs/PA00XWZR.pdf
https://www.aha.org/guidesreports/2021-04-20-healthcare-and-public-health-sector-coordinating-councils-public-private
https://www.aha.org/guidesreports/2021-04-20-healthcare-and-public-health-sector-coordinating-councils-public-private
https://doi.org/10.1177/20552076241240235
https://doi.org/10.1186/s12911-023-02194-4
https://doi.org/10.1177/14604582221075561
https://doi.org/10.1136/ebnurs-2022-103660
https://doi.org/10.1093/jamia/ocaa217
https://doi.org/10.5505/amj.2022.08455
https://doi.org/10.1002/sres.2774
https://doi.org/10.1038/s41390-018-0117-6
https://doi.org/10.1001/jamanetworkopen.2020.21476
https://doi.org/10.1016/S0140-6736(17)30741-9
https://doi.org/10.1001/jama.270.5.600
https://doi.org/10.1186/s13031-020-00287-9
https://apps.who.int/iris/handle/10665/44497
https://apps.who.int/iris/handle/10665/44497
https://www.icrc.org/sites/default/files/topic/file_plus_list/4249_urban_services_during_protracted_armed_conflict.pdf
https://www.icrc.org/sites/default/files/topic/file_plus_list/4249_urban_services_during_protracted_armed_conflict.pdf
https://doi.org/10.1371/currents.dis.0fe970aa16d51cde6a962b7a732e494a
https://doi.org/10.7759/cureus.55996
https://doi.org/10.1016/j.ijmedinf.2020.104232
https://doi.org/10.34172/aim.2023.96
http://www.pewresearch.org
https://doi.org/10.2196/50676
https://www.inss.org.il/publication/evacuation/
https://doi.org/10.1111/jgs.18710
https://doi.org/10.1016/S0140-6736(17)30789-4
https://doi.org/10.1258/1357633991932487
https://www.pcrf.net/information-you-should-know/item-1708462487.html
https://www.pcrf.net/information-you-should-know/item-1708462487.html
https://www.jpost.com/health-and-wellness/article-724878
https://www.jpost.com/health-and-wellness/pregnancy-and-birth/article-711888
https://www.jpost.com/health-and-wellness/pregnancy-and-birth/article-711888
https://doi.org/10.1177/1357633X020080S235
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Telemedicine in war zones: prospects, barriers, and meeting the needs of special populations
	Introduction
	Opportunities and challenges in telemedicine usage in routine times
	Telemedicine in war zones–Opportunities and advantages
	Telemedicine in war zones—Barriers and challenges
	Unique challenges faced by special populations
	Accessibility and connectivity issues
	Addressing language and cultural barriers
	Ensuring patient privacy and data security

	Telemedicine utilization during peace and war times, considering special populations—The example of Israel and the Palestinian authority
	Discussion
	Conclusions and future considerations
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


