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Abstract

Telehealth and telenursing have become the new paradigms of the modern healthcare system where
healthcare can be provided using digital communication technologies. The growing need of affordable,
convenient, and patient-centered healthcare, along with the growth of information and communication
technologies, have contributed to the increased use of telehealth services across the globe. The review
explores the definition and history of telehealth and telenursing, the technology infrastructure on which
they are implemented, and the opportunities they provide in enhancing the accessibility of healthcare,
the continuity of care, and patient outcomes. Among the critical challenges, the review emphasizes the
technological constraints, privacy and security issues, regulatory issues, digital divide, and access
inequity in healthcare technologies. Moreover, the latest technologies artificial intelligence, the Internet
of Things, wearables, blockchain, and 5G networks are discussed as the ones that can improve the
efficiency of telehealth and increase the range of telenursing practice. The results show that telehealth
and telenursing can be instrumental in solving the problems of healthcare delivery and will soon become
the part of the future healthcare system, helping to provide efficient, accessible, and sustainable patient
care.
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INTRODUCTION

The fast-growing digital technologies have revolutionized the healthcare
delivery in the global arena, and the new practices of telehealth and telenursing have
emerged as the innovative methods of treating patients. Telehealth can be defined
as using information and communication technologies (ICTs) to deliver healthcare
services, education, monitoring, and consultation remotely [1]. Telenursing is a
specialized form of telehealth that is where nurses use telecommunications
technology to evaluate, teach, oversee, and assist patients remotely [2]. The
technologies have attracted a lot of attention because they can eliminate
geographical barriers, enhance the accessibility of healthcare, and increase patient
outcomes. The rising incidence of chronic illnesses, aging, shortages in healthcare
workforce and increased healthcare expenses have led to increased uptake rate of
telehealth and telenursing services. Moreover, the COVID-19 pandemic increased
the significance of remote healthcare provision, so healthcare institutions globally
implemented virtual care models into the regular clinical routine [3]. Video
consultations, mobile health applications, wearable monitoring devices, and
electronic health records can help healthcare professionals provide prompt and
effective care with reduced physical contact, and travel needs. Telehealth and
telenursing have many benefits, such as better access to medical care, fewer
hospitalizations, increased patient interaction, and both healthcare providers and
patients save money [4]. Such strategies are especially helpful when the person lives
in rural and underserved communities where the access to specialized healthcare
services might be restricted. Furthermore, telehealth enables healthcare
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professionals to collaborate effectively in an
interdisciplinary manner, which allows them to provide
coordinated care and care that is patient-centered [5], [6].

Registration &
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Table 1: Flow Chart for Telecommunication

Concept and Evolution of Telehealth and Telenursing

Telehealth  involves  application  of  digital
communication tools to deliver healthcare services
remotely, such as diagnosis, treatment, consultation,

monitoring, education, and disease management. It is a
general healthcare service delivery model that makes use of
telecommunication networks, the internet-based application,
and mobile technology to bridge the gap between patients
and the healthcare professionals [7]. In the context,
telenursing is the use of telecommunication technologies by
nursing professionals in providing nursing care, health
education, counselling, and patient monitoring at
geographical distances [8], [9]. The history of telehealth
dates back to the middle of the twentieth century when the
telephone systems
employed to deliver medical advice to remote communities.
The invention of satellite communications, computer
networks and internet technologies in the second half of the
twentieth century greatly increased the range of remote
healthcare Telehealth transformed a mere
telephone-based consultation to advanced virtual health care
systems that involved video conferencing, electronic

and radio communications were

services.

medical records, and remote patient monitoring systems
[10].

Telenursing became a vital aspect of telehealth when
nurses started applying communication technologies to
assist their patients out of the traditional health care

environment. Telenursing, which initially dealt with
telephone triage services, has diversified to encompass
virtual consultation services, chronic disease management,
postoperative  follow-up health
monitoring [11]. This combination of mobile devices,
wearable sensors, and cloud-based healthcare solutions has
also increased the capacity of nurses to provide a continuous
and personalized care [12]. The COVID-19 pandemic was a
major event in the history of telehealth and telenursing.
Virtual care solutions were quickly implemented in
healthcare institutions to provide continuity of care, and
minimize the risk of infections [13]. Telehealth and
telenursing have become accepted as part of the
contemporary healthcare system to enhance access,
effectiveness, and patient-centered care. Their further
development is likely to be instrumental in providing
solutions to the future healthcare issue and contribute to the
digital transformation projects in the global economy [14].

services, and home

Technological Infrastructure Supporting Telehealth and
Telenursing

Telehealth and telenursing can only be effectively
implemented with a strong technological infrastructure that
allows effective, reliable and secure communication
between patients and healthcare providers. Increased
information and communication technologies have greatly
fueled the provision of remote healthcare services, enabling
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real-time

interactions, remote monitoring, and data

exchange [15].

High-speed internet connectivity: Telehealth
systems are based on high-speed internet
connectivity to enable video consultations, data
transfer, and access to cloud-based healthcare
applications. Wireless communication
technologies like 4G and 5G and broadband
networks have enhanced connectivity and lowered
communication delays, which facilitates a flawless
healthcare experience virtually.

Video conferencing platforms: One of the most
popular tools of telehealth is video conferencing
platforms, where healthcare providers can make
remote consultations, assessments, and follow-ups.
These  platforms complement face-to-face
communications, which  further  improves
communication and clinical decision-making.
Moreover, mobile health applications allow
patients to get healthcare services, book
appointments, get medication alerts, and
communicate with healthcare professionals via
smartphones and tablets.

Remote patient monitoring: Technologies in
remote patient monitoring are vital in telenursing
and telehealth. Biosensors and wearable devices
constantly gather health information, including
heart rate, blood pressure, oxygen levels and
glucose levels. This data is sent to the healthcare
providers to monitor them in real-time and
intervene in time.

Electronic Health Records (EHRs): Electronic
Health Records (EHRSs) help to store, retrieve, and
share patient data between medical professionals
safely. EHRs Resolution of EHRs and telehealth
platforms has improved continuity in care and
promotes evidence-based clinical decision-making.
The cloud computing technologies also enhance
access and scalability of data and secure
information management.

Cybersecurity: Encryption, authentication
protocols, and access controls are some of the
cybersecurity measures that are necessary to ensure
patient confidentiality and adherence to healthcare
regulations. All these technological elements form
an integrated backbone that facilitates efficient
telehealth and telenursing.

Table 2: Key Technologies Supporting Telehealth
and Telenursing

Technology Function Application in
Healthcare
Video Real-time Virtual
Conferencing communication consultations and
follow-up care
Mobile Health | Patient engagement Appointment
Applications and monitoring scheduling and
medication
reminders
Wearable Continuous health Chronic disease
Devices monitoring management
Electronic Data storage and Clinical decision-
Health sharing making and care
Records coordination
Cloud Data accessibility Remote access to
Computing and storage patient information
Artificial Predictive analysis Early disease
Intelligence and decision support detection and risk
assessment
5G Networks High-speed Enhanced
communication telemedicine
services

Opportunities and Benefits of Telehealth and Telenursing

Telehealth and telenursing have transformed the way
healthcare is delivered as health practitioners can deliver
quality services outside clinical facilities. These strategies
enhance access, effectiveness and patient involvement as
well as helping maintain sustainability of the healthcare
system. The growing use of digital healthcare technologies
has provided many opportunities to improve healthcare
outcomes and minimize differences in access to healthcare
[16].

Opportunities and Benefits:

e Improved access to healthcare services for rural
and remote populations.

e Reduced travel time and healthcare-related
expenses for patients.

e Enhanced continuity of care through regular virtual
follow-up consultations.

e Increased patient engagement and participation in
self-care activities.

e FEarly detection and management of chronic
diseases through remote monitoring.

e Reduced hospital admissions and readmission
rates.

e Better utilization of healthcare resources and
workforce.

e Improved communication and collaboration among
healthcare professionals.
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e Greater flexibility in healthcare delivery and
scheduling.

e Enhanced patient satisfaction through convenient
healthcare access.

e  Support for aging populations requiring long-term
care and monitoring.

e Improved healthcare coverage during emergencies
and public health crises.

Challenges and Barriers to Telehealth Implementation

In spite of the significant advantages of telehealth and
telenursing, there are multiple challenges to their
implementation that impact accessibility, effectiveness, and
sustainability. These obstacles can be due to technological,
organizational, regulatory, financial, and social reasons.
These issues should be addressed in order to establish
equitable and effective healthcare delivery using telehealth
systems [17].

Challenges and Barriers:

e Limited internet connectivity and inadequate
digital infrastructure in remote regions.

e High initial investment for telehealth
technologies and equipment.

costs

e Privacy and data security concerns related to
patient information.

e Lack regulations
frameworks across regions.

of standardized and legal

e Limited digital literacy among patients and
healthcare professionals.
e Resistance to technology adoption and

organizational change.

e  Technical difficulties and system reliability issues.

e Challenges in maintaining quality of care during
virtual interactions.

e Limited reimbursement policies for telehealth
services.

e Ethical concerns regarding informed consent and
patient confidentiality.

e Reduced physical examination
compared to in-person consultations.

capabilities

e Inequitable access to digital
vulnerable populations.

devices among

Emerging Telehealth  and

Telenursing

Technologies in

The future of telehealth and telenursing is influenced by

continuous technological innovation, which enhances

accuracy in diagnosing patients, monitoring their health,
communication, and healthcare decision-making. Virginia
healthcare systems are becoming more capable and able to
provide more personalized and efficient and proactive
patient care through emerging technologies [18].

Emerging Technologies:

e Artificial Intelligence (AI) for clinical decision
support and predictive analytics.

e Machine Learning algorithms for disease risk
prediction and treatment optimization.

e Internet of Things (IoT)-enabled wearable health
monitoring devices.

e 5G communication networks for high-speed and
low-latency healthcare services.

e  Virtual Reality (VR) for patient rehabilitation and
nursing education.

e Augmented Reality (AR) for remote clinical
guidance and training.

e Blockchain technology for secure healthcare data
management.

e Cloud-based healthcare platforms for real-time
information sharing.

e Digital twins for personalized healthcare planning
and simulation.

e Robotics-assisted telehealth services and remote
patient support.

e Smart biosensors for continuous monitoring of
physiological parameters.

e Big data analytics for population health

management and evidence-based care.

LITERATURE REVIEW

(Duka et al., 2026) [19] Examining organizational
structures, professional responsibilities, and important
clinical and organizational outcomes, this scoping review
maps the available evidence on telecare nursing practices.
Following the methodological framework put forward by
Arksey and O'Malley, the interpretative extension by Levac
et al., and the Joanna Briggs Institute standards, the review
was carried out across five worldwide databases, with
reporting in line with PRISMA-ScR recommendations. This
study offers a current overview of telenursing apps,
emphasizing the growing strategic role of nurses in digital
care as well as their flexibility across clinical contexts. The
results show that the sector is changing quickly and highlight
the need for more study to assist the long-term integration of
telenursing into healthcare systems, identify advanced
capabilities, and build organizational frameworks.
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(Hu et al., 2025) [20] By greatly enhancing quality and
safety in "clinical practice, public health, and medical
research, digital health technologies (DHTs)" have emerged
as a key component of contemporary healthcare. Since its
inception in the middle to late 20th century, wearable
technology, telemedicine platforms, and artificial
intelligence (Al) have enabled significant advancements in
"customized medicine, predictive analytics, and remote
patient monitoring". These tools were crucial for precision
containment and "epidemic surveillance during the
Coronavirus Disease 2019 (COVID-19) pandemic", as well
as for reducing disruptions to healthcare access. However,
there are still important difficulties that need to be resolved,
such as digital ethics and equality, technological and
regulatory policy limitations, "privacy and data security
concerns, and clinical workflow integration issues". This
narrative review assesses DHTSs' contributions to healthcare
quality and safety while examining their transformational
impact across the disease management continuum, from
prognosis to prevention. Additionally, it offers methods for
stakeholders to overcome current obstacles. DHTs can
further improve healthcare standards and promote a safer
and more effective global healthcare system by overcoming
these obstacles.

(Trisyani et al., 2025) [21] determine how telehealth
affects breast cancer patients' clinical results. This review
was recorded in PROSPERO and adhered to PRISMA
criteria. Using pertinent keywords, a thorough literature
search was carried out wusing "PubMed, Scopus,
EBSCOhost, Taylor & Francis, and Google Scholar". RCTs
that targeted adult breast cancer patients and used
telemedicine treatments were eligible. Using the Joanna
Briggs Institute critical assessment methods,
reviewers independently selected studies, extracted data, and
evaluated their quality. The gathered data was synthesized
using thematic analysis. The importance of telehealth as an

many

integrated and supplemental part of breast cancer care is
highlighted in this review. In addition to increasing
accessibility and fostering patient-centered outcomes, it can
assist patients during treatment and survival.

(Alnefaie et al., 2024) [22] Telemedicine has improved
patient outcomes, access to healthcare, and nursing practice
in the current healthcare environment. This review examines
the transformative influence of telemedicine on nursing
practice, with a particular emphasis on its function in
"remote triage, patient monitoring, virtual consultations, and
mental health support".. It also explores the difficulties in
implementing telemedicine, such as digital inequities,

legislative complexity, and technical infrastructure. The
study demonstrates how telemedicine may enhance the
treatment of chronic illnesses, lower readmission rates to
hospitals, and empower individuals through digital
interaction. In order to guarantee fair and efficient care in the
digital era, directions including regulatory
harmonization, cutting-edge technology, and thorough

future

nursing training are considered.

(Charalambous et al., 2024) [23] Examine how nurse
practitioners are trained to provide telehealth services and
how this affects patients' access to care. Results indicate that
access to care has been enhanced via nurse practitioner-led
telemedicine. Patients' acceptance of nurse practitioner-led
telemedicine is shown by high satisfaction ratings. The
feasibility of nurse practitioner-led telemedicine is further
supported by effects on patient involvement and the usage
of healthcare services. The fast adoption of telehealth care
in the general population is reflected in the recent rise in
telehealth education research.

(Abdallah et al., 2024) [24] Telenursing can assist in
resolving this problem by using technology to provide
patients and clients with health education and remote
healthcare at reduced costs, efficient services, and
appropriate client satisfaction, particularly in rural areas
where access to nearby clinics or hospitals is limited. In
several nursing specialties, such as family, pediatric, and
geriatric nursing, telenursing can make use of phone
conversations, video visits, and

equipment. By fostering relationships with patients and

remote monitoring

improving desired results, telenursing can raise the standard
of nursing care. Additionally, telenursing can lessen nurses'
workloads and direct patient interactions that could have
detrimental health effects, particularly in the wake of the
COVID-19 outbreak.

(Sahu et al., 2023) [25] In India, telemedicine—the use
of information and communication technology to offer
medical treatments remotely—has become a potential
instrument for healthcare delivery. The COVID-19 epidemic
has greatly expedited telemedicine acceptance and use in
India, resulting in notable improvements to healthcare
services. We want to give a thorough overview of the present
developments and potential paths of telemedicine in India in
this review essay. We analyze the legislative and policy
frameworks controlling telemedicine in India, look at the
many technologies and modalities utilized in telemedicine,
and emphasize the advantages and difficulties of
telemedicine. Lastly, we discuss the consequences and
possible future paths of telemedicine in India.
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(Radha et al., 2022) [26] The use of digital technology in
the medical industry has advanced quickly in recent decades,
as has been the case with other scientific fields. Telehealth
is a new industry, a new technology, a new way to provide
healthcare, and a new field of study. The COVID-19
epidemic has compelled all healthcare systems, hospitals,
and clinics to quickly embrace the telehealth system, and its
broad usage is now clearly obvious. Up until recently, the
adoption of telehealth in medical care was very dispersed.
Planning, preparing, and processing capacity building,
budgeting for infrastructure and resources for this field,
raising staff awareness of their technical and clinical
competencies in this field, analyzing medical and legal
issues in its usage, and guaranteeing confidentiality and data
safety have all become more important due to the current
urgency for telehealth systems. This article's main goal is to
review the pertinent literature on telehealth and telemedicine
in the health sector, covering topics such as early
development, current applications, the advantages of
telehealth during the COVID-19 pandemic, applications in
the nursing field, barriers to telehealth system adoption, and
future considerations. In order to effectively apply
telemedicine in practice, it is hoped that it will help nursing
administrators, policy makers, and health care professionals
create operating procedures, technological
competence, and capacity building.

standard

CONCLUSION

Telehealth and telenursing have revolutionized the
delivery of healthcare by providing access to healthcare
services remotely, enhancing patient interaction, and
continuity of care. With the adoption of innovative
communication technologies, electronic health records,
remote care, and online health services, healthcare providers
can deliver effective and patient-centered care outside the
clinical environment. The strategies are especially useful
when dealing with rural and underserved populations, in
which the availability of healthcare resources is frequently a
problem. Although they have many advantages, there are
several issues including poor technological infrastructure,
privacy and security issues, regulatory complexity, low
levels of digital literacy and unequal access to digital
resources, which still limit their ubiquity. To overcome these
challenges, healthcare organizations, policymakers,
technology providers, and educational institutions need to
work together. Such technologies as artificial intelligence,
machine learning, Internet of Things devices, blockchain,
and 5G networks are likely to enhance even more the
telehealth capabilities and enhance healthcare outcomes.
Telehealth and telenursing will probably form part of

sustainable healthcare delivery as the evolution of healthcare
systems continues, enhancing accessibility, efficiency,
quality of care and patient satisfaction and being part of
global healthcare systems being digitalized.
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