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ABSTRACT
Telehealth and Remote Patient Monitoring (RPM) are transforming modern
nursing care by improving access, quality, and efficiency of healthcare services.
With rapid digital advancement and increasing chronic disease burden, nurses
are playing a crucial role in implementing and managing telehealth systems.
Telehealth enables virtual consultations, digital communication, and remote
clinical decision-making, while RPM allows continuous monitoring of
physiological parameters such as heart rate, blood pressure, oxygen saturation,
and glucose levels. This paper reviews the evolution, technologies, benefits,
challenges, ethical considerations, and future directions of telehealth and RPM
in nursing practice. The integration of these technologies has demonstrated
improved patient outcomes, reduced hospital readmissions, and enhanced
patient satisfaction. However, challenges such as data privacy, digital literacy
gaps, reimbursement policies, and technological barriers remain significant.
Nursing education and policy frameworks must adapt to support effective
adoption. Telehealth is not intended to replace traditional care entirely but to
complement and strengthen patient-centered nursing services. The review
concludes that telehealth and RPM are essential components of future

healthcare delivery systems.
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INTRODUCTION

Healthcare systems worldwide are experiencing rapid transformation due to technological
innovations. Among these, telehealth and Remote Patient Monitoring (RPM) have emerged as
essential tools in improving healthcare accessibility and continuity of care. Nurses, being
frontline healthcare providers, are directly involved in adopting and managing these

technologies.

Telehealth refers to the delivery of healthcare services using telecommunications technologies.
It includes video consultations, mobile health applications, remote diagnosis, digital
prescriptions, and patient education. RPM, on the other hand, involves the use of connected
medical devices to collect and transmit patient health data from home or community settings

to healthcare professionals.

The COVID-19 pandemic accelerated telehealth adoption significantly. Many healthcare
institutions shifted to virtual platforms to reduce infection risks. Since then, telehealth has

become a permanent component of nursing care models.

This paper examines telehealth and RPM from a nursing perspective, discussing its evolution,

applications, benefits, barriers, ethical concerns, and future trends.

EVOLUTION OF TELEHEALTH IN NURSING

The development of telehealth in nursing has occurred gradually over several decades. What
initially began as simple telephone-based advice has now transformed into complex digital
health ecosystems involving artificial intelligence, wearable sensors, and real-time data
analytics. The evolution reflects not only technological advancement but also changes in

healthcare demands, policy frameworks, and patient expectations.

1. Early Development

The roots of telehealth can be traced back to the mid-20th century when healthcare providers
started using basic communication technologies to deliver medical guidance remotely. During
the 1950s and 1960s, hospitals and research centers experimented with transmitting medical
data using telephone lines and radio signals. One of the earliest documented uses of

telemedicine involved the transmission of radiological images between medical facilities for

61 Page 60-73 © MANTECH PUBLICATIONS 2026. All Rights Reserved



Journal of Comprehensive Nursing Research
MANI ECH Volume 2, Issue 1, January-April 2026
Publications ISSN: 3107-5592 (Online)

specialist interpretation.

In rural and geographically isolated areas, nurses often relied on telephone communication to
consult physicians regarding patient symptoms and treatment decisions. This practice laid the
foundation for what later became structured tele-triage systems. Nurses played a significant
role even in this early phase, as they were often responsible for relaying information between

patients and physicians.

However, several limitations restricted widespread adoption:
e High cost of communication infrastructure

e Limited bandwidth for image or data transmission

e Lack of standardized protocols

e Concerns about reliability and accuracy

Additionally, healthcare systems at that time were heavily dependent on face-to-face
interactions, and there was limited trust in remote care delivery. Technology was not advanced
enough to support continuous patient monitoring. As a result, telehealth remained experimental

and was primarily used in military settings, space missions, and remote research stations.

Despite these challenges, the early development phase was important because it demonstrated
that healthcare delivery could extend beyond hospital walls. It also highlighted the critical

coordinating role of nurses in remote communication processes.

2. Digital Transformation Era

The rapid expansion of the internet during the late 1990s and early 2000s marked a turning
point in telehealth adoption. Broadband connectivity, personal computers, and later
smartphones significantly improved communication speed and quality. This digital revolution

made telehealth more practical and scalable.

During this era, electronic health records (EHRS) were introduced widely in healthcare
systems. Nurses began documenting patient information digitally, which improved data sharing
and care coordination. Integration of EHRs with telecommunication platforms allowed remote

access to patient histories, laboratory results, and medication records.
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Key technological advancements included:

e High-resolution video conferencing systems
e Secure messaging platforms

e Cloud-based data storage

e Mobile health (mHealth) applications

e \Wearable health devices

For nursing practice, this period expanded responsibilities. Nurses began conducting virtual
follow-up visits, remote patient education sessions, and chronic disease management
consultations. Tele-nursing services became more structured, especially in areas such as:

e Diabetes management

e Cardiac rehabilitation

e Home healthcare services

e Mental health support

Wearable technologies such as digital blood pressure monitors, glucometers, and fitness
trackers allowed patients to collect health data at home. Nurses could monitor trends and

intervene early if abnormalities were detected.

Importantly, this era also introduced cybersecurity frameworks and digital ethics guidelines.
Healthcare institutions recognized the need to protect sensitive patient data while delivering

remote services.

Although adoption increased steadily, telehealth was still not universally integrated into
mainstream nursing practice. Barriers such as reimbursement limitations, inconsistent policies,

and resistance to change slowed its full potential.

3. Post-Pandemic Expansion

The COVID-19 pandemic became a major catalyst for telehealth expansion worldwide. When
physical distancing measures were implemented in 2020, healthcare providers rapidly shifted
to virtual care models to reduce infection risk. Telehealth transitioned from an optional service

to an essential healthcare strategy.
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Governments and regulatory bodies temporarily relaxed many restrictions, including:
e Cross-state or cross-regional practice limitations

e Licensing requirements

e Reimbursement policies

e Data-sharing regulations

Healthcare organizations invested heavily in digital infrastructure, including secure telehealth
platforms and remote monitoring systems. Nurses received accelerated training in virtual care

delivery and digital communication tools.

During this period, nursing roles expanded significantly. New responsibilities included:
e Tele-triage for COVID-19 symptom screening

¢ Virtual case management

e Remote monitoring of oxygen saturation levels

e Mental health counseling through video platforms

e Digital discharge planning and follow-up

Remote Patient Monitoring (RPM) became particularly important for managing chronic
disease patients who were at high risk of complications. Pulse oximeters, temperature sensors,
and wearable cardiac monitors were widely distributed for home use. Nurses monitored

incoming data and contacted patients if warning signs appeared.

Another important change was patient acceptance. Many individuals who were previously
hesitant about telehealth began recognizing its convenience and safety. Elderly patients, who
once faced digital literacy barriers, gradually adapted with assistance from family members
and healthcare staff.

The post-pandemic phase has moved telehealth toward a hybrid healthcare model, combining
in-person visits with virtual monitoring. Instead of replacing traditional nursing care, telehealth

now complements it.

However, challenges still remain. Issues such as digital divide, cybersecurity risks, long-term
reimbursement stability, and technology fatigue need continuous attention. Nursing education

programs are now incorporating digital health competencies into their curricula to prepare
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future professionals.

TELEHEALTH TECHNOLOGIES IN NURSING PRACTICE

Telehealth in nursing practice is supported by a combination of digital communication systems,
connected medical devices, cloud platforms, and data management tools. These technologies
work together to facilitate remote assessment, monitoring, documentation, and patient
education. The effectiveness of telehealth largely depends on how well nurses understand and

utilize these tools in clinical settings.

The integration of telehealth technologies has shifted nursing care from episodic hospital-based
treatment to continuous and patient-centered monitoring. Below are the key technological

components used in modern nursing practice.

1. Video Consultation Platforms

Video consultation platforms are one of the most widely used telehealth technologies. These
platforms allow real-time audiovisual communication between nurses and patients. Unlike
simple phone calls, video systems provide visual cues such as facial expressions, breathing
patterns, wound appearance, and mobility status, which improve clinical assessment accuracy.

Secure platforms are designed with encryption protocols to protect patient confidentiality.

Many systems are integrated with Electronic Health Records (EHR), enabling nurses to

document notes immediately during consultations.

Video consultation platforms support various nursing services:

a) Chronic Disease Follow-ups

Patients with conditions such as hypertension, diabetes, asthma, and heart failure require
regular monitoring. Nurses can review patient-reported data, assess symptoms, adjust care
plans, and reinforce medication adherence through virtual appointments. This reduces

unnecessary hospital visits while maintaining continuous supervision.

b) Mental Health Counseling
Tele-mental health has grown rapidly. Nurses specializing in psychiatric care conduct

counseling sessions, provide emotional support, and monitor medication effects through secure
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video calls. This approach increases accessibility, especially for patients who may feel stigma
attending physical clinics.

c) Post-Operative Care

After surgery, patients often require wound assessment and symptom monitoring. Through
video platforms, nurses can visually inspect surgical sites, identify early signs of infection, and
guide patients regarding wound care practices. This reduces readmission rates and enhances

recovery monitoring.

d) Maternal and Child Health Services
Pregnant women and new mothers benefit from remote consultations for prenatal education,
breastfeeding guidance, newborn assessment, and postpartum care. Nurses can assess infant

feeding techniques and maternal well-being during virtual sessions.

In addition to these uses, video platforms also support tele-triage, health education seminars,
and multidisciplinary meetings. However, limitations such as poor internet connectivity and

lack of private space at home may affect consultation quality.

2. Mobile Health Applications (mHealth)
Mobile health applications are software programs installed on smartphones or tablets that assist
patients in managing their health conditions. With the widespread use of smartphones, mHealth

has become a convenient and accessible tool for self-care.

These applications offer features such as:

e Medication reminders

e Appointment scheduling

e Symptom tracking

e Diet and calorie monitoring

e Physical activity recording

e Sleep pattern analysis

e Blood glucose logging

From a nursing perspective, mHealth apps enhance patient engagement. Patients become more
aware of their health status, and nurses can monitor progress through shared dashboards or data

synchronization with healthcare systems.
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For example:
e A diabetic patient logs daily blood glucose readings.
e A hypertensive patient records blood pressure values regularly.

e A cardiac patient tracks daily physical activity and heart rate.

Nurses can review trends remotely and intervene if abnormal patterns appear. Early

intervention helps prevent complications and hospitalizations.

Some advanced mHealth applications also include educational modules, chatbot assistance,
and push notifications for health tips. This continuous digital communication strengthens
nurse—patient relationships even outside hospital settings.

However, challenges include varying app quality, data accuracy concerns, and digital literacy
barriers among elderly patients. Nurses may need to provide initial guidance on app usage to
ensure correct data entry and interpretation.

3. Remote Patient Monitoring (RPM) Devices
Remote Patient Monitoring devices are physical medical instruments designed to measure
physiological parameters and transmit data automatically to healthcare providers. RPM forms

the backbone of continuous virtual care.

These devices use wireless technologies such as Bluetooth, Wi-Fi, or cellular networks to send
data to centralized cloud systems. Nurses access dashboards that display patient readings in

real time or at scheduled intervals.

Common RPM devices used in nursing practice include:

e Digital Blood Pressure Monitors
Used in hypertension management. Regular monitoring helps detect uncontrolled blood
pressure early.

e Glucometers
Used by diabetic patients to measure blood glucose levels. Data trends allow nurses to

evaluate treatment effectiveness.
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Pulse Oximeters

Measure oxygen saturation levels, especially important for respiratory diseases and post-
COVID recovery.

ECG Patches or Wearable Heart Monitors

Provide continuous cardiac rhythm monitoring, detecting arrhythmias or abnormal heart
patterns.

Smart Inhalers

Track inhaler usage frequency and technique in asthma or COPD patients.

Beyond these devices, modern wearable technologies such as smartwatches can measure heart

rate variability, sleep patterns, and activity levels. Integration with telehealth platforms

provides a holistic view of patient health.

RPM devices offer several benefits:

Early detection of complications
Reduced emergency admissions
Improved chronic disease management

Greater patient independence

For example, in heart failure patients, sudden weight gain detected through connected scales

may indicate fluid retention. Nurses can quickly adjust medication after consultation with

physicians.

Despite benefits, RPM systems require reliable connectivity, proper device calibration, and

patient adherence. False alarms or inaccurate readings can cause confusion if not properly

managed.
Table 1: Common RPM Devices Used in Nursing Care
Device Type Parameters Monitored Common Use Case
Digital BP Monitor Blood Pressure Hypertension management
Glucometer Blood Glucose Diabetes care
Pulse Oximeter Oxygen Saturation Respiratory disorders
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Device Type Parameters Monitored Common Use Case
Wearable ECG Heart Rhythm Cardiac monitoring
Smart Thermometer Body Temperature Infection monitoring

APPLICATIONS OF TELEHEALTH IN NURSING

1. Chronic Disease Management

Chronic diseases such as diabetes, hypertension, and heart failure require continuous
monitoring. RPM helps nurses detect early warning signs and prevent complications.

2. Geriatric Care

Elderly patients benefit from telehealth services as frequent hospital visits can be difficult.
Remote monitoring ensures safety while allowing independent living.

3. Mental Health Nursing

Tele-mental health services enable counseling and therapy sessions through virtual platforms.
Nurses provide psychological support and crisis intervention remotely.

4. Maternal and Child Health

Telehealth supports prenatal education, breastfeeding guidance, and newborn care
consultations.

5. Rural and Underserved Areas

Telehealth bridges healthcare gaps in rural communities where specialist services are limited.

BENEFITS OF TELEHEALTH AND RPM IN NURSING

Telehealth provides multiple advantages:

1. Improved Accessibility

Patients in remote locations can receive care without travel. This reduces healthcare disparities.
2. Reduced Hospital Readmissions

Continuous monitoring allows early detection of complications, reducing emergency
admissions.

3. Cost Effectiveness

Telehealth reduces transportation costs and hospital stays. Healthcare institutions also save
operational expenses.

4. Enhanced Patient Engagement

Digital tools encourage patients to participate actively in self-care management.
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5. Work Efficiency for Nurses
Virtual follow-ups can be scheduled flexibly, improving workflow efficiency.

Yes

PO |
Yes

Admustee l

NH EHR

I —L

Figure 1: Telehealth Workflow in Nursing Care
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CHALLENGES IN IMPLEMENTATION

Despite advantages, several challenges exist.

1. Data Privacy and Security

Healthcare data is sensitive. Cybersecurity threats and data breaches can compromise patient
confidentiality.

2. Digital Literacy Barriers

Some patients, especially elderly individuals, struggle with technology use.

3. Technical Issues

Poor internet connectivity and device malfunction can interrupt services.

4. Legal and Regulatory Issues

Licensing restrictions across regions may limit telehealth practice.

5. Reimbursement Concerns
Inconsistent reimbursement policies affect telehealth sustainability.

ETHICAL CONSIDERATIONS

Nurses must maintain professional ethics in digital environments.
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e Ensuring informed consent for telehealth services

e Protecting patient data confidentiality

e Avoiding algorithm bias in Al-assisted monitoring

e Maintaining professional boundaries during virtual interactions

Ethical frameworks must evolve alongside digital healthcare systems.

ROLE OF NURSES IN TELEHEALTH
Nurses play multifaceted roles:

e Tele-triage and initial assessment

e Monitoring and analyzing remote data
e Patient education and counseling

e Care coordination

e Technical support guidance

Nursing curricula must include digital health training to prepare future professionals.

IMPACT ON PATIENT OUTCOMES

Studies indicate:

e Improved glycemic control in diabetic patients

e Reduced blood pressure levels in hypertensive patients
e Lower hospitalization rates in heart failure patients

e Increased patient satisfaction

However, long-term outcome evaluation is still required.

FUTURE TRENDS

Future developments may include:

e Al-assisted clinical decision support

e Integration with wearable smart devices

e Predictive analytics for early disease detection

e Expansion of 5G-enabled telehealth services

e Virtual reality for rehabilitation

Telehealth will likely become hybrid model combining in-person and digital care.
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CONCLUSION

Telehealth and Remote Patient Monitoring are revolutionizing nursing care delivery. These
technologies enhance accessibility, improve chronic disease management, and promote
patient-centered care. Nurses are central to the successful implementation of telehealth
systems, as they coordinate patient monitoring, provide virtual consultations, and ensure ethical

practice.

Although challenges such as digital literacy, cybersecurity risks, and regulatory issues remain,
proper training and policy development can address these barriers. Telehealth is not meant to
replace traditional nursing care but to strengthen healthcare systems through innovation and
flexibility.

In the coming years, telehealth will continue evolving with artificial intelligence and advanced
wearable technologies. Nursing professionals must adapt to these changes to provide efficient,

safe, and compassionate care in digital healthcare environments.
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