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REVOLUTIONIZING HEALTHCARE WITH 5G 

TECHNOLOGY 
 

Abstract 

 

The adoption of 5G technology in 

the healthcare sector has the potential to 

completely transform the sector by providing 

quicker, more dependable, and secure 

communication networks. This study 

investigates the different uses and advantages 

of 5G technology in healthcare, emphasizing 

enhanced patient care, remote monitoring, 

telemedicine, and data management. 5G 

technology can speed up diagnosis and 

treatment decisions by enabling real-time 

communication between healthcare 

personnel and patients. This is possible 

thanks to its ultra-low latency and high 

bandwidth capabilities. More effective and 

accurate remote monitoring of patients' vital 

signs and health conditions enables prompt 

interventions and proactive healthcare 

management. High-definition video 

streaming and smooth connectivity can also 

be added to telemedicine services to improve 

them, enabling virtual consultations and 

obviating the need for in-person visits. 

Utilizing 5G technology can help with 

healthcare data management issues. Medical 

gadgets, electronic health records, and 

wearable sensors can all generate enormous 

volumes of data that can be effectively 

transported, stored, and analyzed in the 

cloud. This makes it easier to make decisions 

based on data, practice personalized 

treatment, and perform predictive analytics 

to improve patient outcomes. Furthermore, 

the sophisticated encryption and 

authentication techniques offered by 5G 

networks solve the security and privacy 

issues related to healthcare data. This 

protects patient privacy by guaranteeing the 

confidentiality and integrity of sensitive 

medical information. The use of 5G in 

healthcare, however, has its own set of 

difficulties, such as infrastructure needs, 

interoperability issues, and legal and ethical 
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issues. To ensure a seamless integration of 

5G technology into current healthcare 

systems, collaboration between healthcare 

providers, technology vendors, and 

legislators is necessary to overcome these 

issues. 
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I. INTRODUCTION  

 

Traditional healthcare delivery systems are undergoing significant, long-term 

transformation. Improved and recently developed information and communication 

technologies (ICT) are what are causing these changes. Modern healthcare services are 

generally accessible at any time, for any situation, thanks to these ICTs. [5] 

 

The healthcare industry can benefit greatly from the impending technology of 5th 

Generation (5G) mobile networks [2]. In order to provide patients with high-quality services 

while significantly reducing costs, new technologies like artificial intelligence, cloud 

computing, IoT, augmented reality, and big data have become common topics of discussion 

among health care professionals at the beginning of this high-tech era. The globe is now 

dealing with one of the major healthcare-related concerns. One of the objectives of the 

WHO's blueprint for significant development (SDG3) is to improve the health and well-being 

of populations at all stages of life. [4].  

 

The quick transmission of massive amounts of patient data, such as images, videos, 

patient/device records, or simply the data recorded through remote consultations, monitoring, 

and diagnostics, is one of the biggest challenges facing the healthcare system today, 

highlighting the advantages and difficulties of implementing 5G-enabled telemedicine 

solutions. The amount of data that needs to be handled and transferred on the currently 

accessible networks, such as 4G or 3G, might be daunting. For hospitals and other healthcare 

organizations that have the 5G network connected up in their premises, on the other hand, 

this could soon become a reality due to its enhanced capacity to enable the near-instantaneous 

transmission of massive volumes of data. The applications of 5G in healthcare paint a 

positive picture of improved and effective communication, quick and efficient transmission 

of large amounts of data for the early diagnosis of life-threatening diseases, along with low 

latency and high computing power to enhance and accelerate the exponential growth of 

diagnosis and therapy. 

 

II. LITERATURE SURVEY 

 

Shantanu Jadhav [1], The most widely used 5G network, its requirements, 

applications, obstacles, and the current healthcare system are discussed in this paper by the 

author. 

 

Sunil Jain and Prem K. Jain [2], has contributed to the Medline database and pertinent 

statutory government advice.  The article discusses the benefits of higher data transfer speeds, 

lower latency, and better service quality, as well as 5G technology's application to health 

services, which will aid in resolving some of the sector's existing difficulties. In this work, the 

results are discussed and placed in the correct context. 

 

Delshi Howsalya Devi et al., [3], examines the advantages of 5G technologies used in 

wearables and healthcare, including patient health monitoring, continuous chronic disease 

monitoring, management of preventing infectious diseases using 5G, robotic surgery, and 

5G's role in the future of wearables. 

 

Michael Cabanillas-Carbonell et al., [4], The effect of the 5G network on the adoption 

of apps to enhance healthcare is analyzed in this systematic review. The functionality offered 
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for telemedicine based on the usage of 5G-based applications is also discussed. 5G-based 

applications are used in media to improve medical treatment and health quality. They also 

discuss databases and programming languages used in telemedicine that are used in 5G-based 

applications. 

 

Clemens Bulitta et al., [5], This article includes concrete and practical clinical 

applications as well as technical implementations that advance the state of the art and outline 

potential future uses. It focuses on the key advantages of the 5G network and emergence 

reaction, present 5G technical problems, and how technology influences human health. 

 

David J Teece [6], This article examines the effects of 5G technologies, including 

mission-critical interventions, remote diagnosis and imaging, predictive analytics, continuous 

monitoring, influence on business models, and impact on business models. 

 

Mohd Javaid et al., [7], has worked on the development of 5G wireless network 

technology, new healthcare innovation and potential, smart healthcare, smart primary 

features, and serviceable foundations of this technology for the healthcare industry.  The 

paper also highlights and discusses important 5G healthcare applications. Future 5G 

technology will aid people in having proper control over their health. 

 

Steffen Hamm et al., [8], provides insights on assessing the feasibility, opportunities 

and limitations of 5G regarding efficiency and effectiveness improvements in rural healthcare 

in order to derive recommendations and scalable solutions. 

 

Nam Tuan Le et al., [9], reviews on new architectures and service management 

schemes for different applications of the emerging technologies which are recommended to 

solve issues related to data traffic capacity, high data rate, and reliability for ensuring QoS. It 

also pictures about Cloud computing, Internet of things (IoT), and software-defined 

networking (SDN) which are core technologies for the 5G network. 

 

Yangan Zhang et al., [10], This paper proposes a telemedicine system based on MEC 

and artificial intelligence for remote health monitoring and automatic disease diagnosis, 

integration of different technologies such as computers, medicine, and telecommunications 

which will significantly improve the efficiency of patient treatment and reduce the cost of 

health care. 

 

Darrell M. West [11], the author speaks about how 5G differs from previous 

generations of advancement (3G and 4G), discusses emerging applications in health care, and 

demonstrates how these developments will enable new systems of care delivery. 

 

Sri Ramu D S and Radhika S N [12], this paper cites about 5G technology, smart 

healthcare, software-defined network, network function virtualization, the Internet of Things 

(IoT), device-to-device (D2D), ultra reliability, low latency communications, existing 

systems and applications of 5G network. 

 

George Nikolakopoulos et al., [13], paper considers intelligent authentication which 

includes a comprehensive overview of intelligent authentication mechanisms for securing 

IoT-5G devices deployed in the healthcare domain and the research opportunities relating to 

the intelligent authentication of IoT-5G healthcare devices. 
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Dong Li [14], the paper emphasizes on 5G and intelligence medicine, the Internet of 

Things, big data and artificial intelligence. It also briefs on cases focusing on the application 

of 5G wireless transmission technology in healthcare and also highlight the potential pitfalls 

to availability of 5G technologies in healthcare sector. 

 

Yaoyao Guo [15], This paper summarizes the potential of 5G in transforming the 

healthcare system through the use of secondary data. By presenting two specific use cases 

under the current 4G network and the future 5G network, virtual consultation, and remote 

patient monitoring, it concludes that 5G has more potential to resolve the challenges by 

offering some unique features. 

 

III. METHODOLOGY 
 

This Outlines the Implementation Steps of 5G Technology in Healthcare: 

 

1. Identify Healthcare Needs: Determine specific healthcare issues and areas that could 

benefit from 5G technology, such as boosting patient monitoring, expanding medical 

research, or improving access to medical services. 

 

2. Assess Infrastructure Readiness: Analyze the current network infrastructure to see if it 

can accommodate 5G technology. Determine which places need to be upgraded or new 

installations made to provide strong and dependable connectivity. 

 

3. Ensure Data Security: Implement strict data security controls to safeguard patient data 

sent over 5G networks. Adopt authentication and encryption technologies while adhering 

to healthcare standards. 

 

4. Device Compatibility: Ensure that any 5G-enabled medical devices and applications are 

tailored to take use of the technology's high-speed, low-latency capabilities. 

 

5. Deploy 5G Networks: Strategically roll up 5G infrastructure, giving hospitals and areas 

with strong demand for remote and telemedicine services priority. 

 

6. Test and Optimize Applications: Perform a thorough performance, reliability, and 

system integration test for 5G-enabled healthcare applications. Make sure applications are 

as efficient as possible. 

 

7. Train Healthcare Professionals: Give medical staff thorough instruction on how to 

integrate 5G technology into their regular operations. Inform them with cutting-edge 

applications and ideal procedures. 

 

8. Ensure Regulatory Compliance: Respect healthcare laws governing patient consent, 

data privacy, and the certification of medical devices. Maintain data integrity and patient 

safety by adhering to industry standards. 

 

9. Monitor and Evaluate: Keep an eye on how 5G technology is performing and what 

effect it is having on healthcare applications. To find areas for improvement, get feedback 

from patients and healthcare professionals. 
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10. Foster Continuous Improvement: Keep up with developments in 5G technology and 

changing healthcare requirements. Expand and continuously create 5G-enabled healthcare 

solutions to meet new possibilities and challenges 

 

IV. FEATURES OF 5G TECHNOLOGY 

 

In order to effectively integrate 5G-enabled healthcare solutions and improve patient 

care, medical research, and overall healthcare delivery, this issue statement attempts to 

identify and address major barriers. 

 

1. Data Security and Privacy: Strict data security and privacy policies must be 

implemented in light of the expansion of private medical data being carried through 5G 

networks. In order to protect patient information and preserve confidence between 

patients and healthcare providers, healthcare systems must proactively address potential 

vulnerabilities and cybersecurity threats. 

 

 
 

   Figure 1: 5G Network Architecture  

 

2. Network Connectivity and Reliability: A major obstacle to 5G adoption in the 

healthcare industry is maintaining a stable and reliable network connection. Continuous 

5G network coverage is essential for the success of telemedicine consultations, remote 

patient monitoring, and data-intensive medical applications, especially in rural and 

underserved areas. The 5G Network architecture is depicted in Figure 1. 

 

3. Interoperability and Integration: The healthcare ecosystem is made up of a variety of 

systems, gadgets, and software programs, making it difficult to integrate and seamlessly 

interoperate 5G technology with current healthcare infrastructure. The prevention of data 

silos and the improvement of healthcare workflows depend on the efficient interchange of 

data across platforms. 

 

4. Cost and Infrastructure Constraints: Healthcare companies, especially smaller 

facilities with limited resources, may face challenges as a result of the considerable 

financial commitments required to implement 5G infrastructure. In order to offer 

universal access to 5G-enabled healthcare services, deployment techniques are crucial. 

 

5. Regulatory Compliance and Standards: To protect patient privacy and safety, the 

healthcare industry is governed by stringent regulations. Compliance with these laws is 
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necessary for the integration of 5G technology into healthcare, necessitating cooperation 

between technology providers and healthcare stakeholders. 

 

6. Healthcare Professional Training and Adoption: The adoption of 5G technology in 

medical education and practice necessitates proper training and skill upgradation for 

healthcare workers. In order for healthcare providers to fully utilize the potential of 5G 

for better patient outcomes, addressing training needs and promoting a culture of 

technology adoption are crucial. 

 

7. Ethical and Social Implications: Patient consent, autonomy, and the appropriate use of 

developing technologies are ethical issues that are brought up by the adoption of 5G 

technology in the healthcare industry. To ensure ethical use of 5G-enabled healthcare 

applications and deliver patient-centered care, ethical frameworks must be established. 

 

8. Rural and Remote Healthcare Access: Significant obstacles must be overcome in order 

to close the digital divide and guarantee distant and underserved groups have fair access 

to healthcare. Strategic planning and teamwork are needed to implement 5G technology 

in these areas and take advantage of its potential for improving healthcare accessible.  

 

The healthcare sector can fully utilize 5G technology and usher in a revolutionary 

new era of healthcare delivery that maximizes patient care, medical research, and 

healthcare efficiency by successfully addressing these issues. To overcome these 

challenges and realize the promising future of 5G-enabled healthcare, collaboration 

between technological experts, healthcare providers, legislators, and regulatory bodies is 

crucial. 

 

V. EXISTING SYSTEMS 

 

With the prevailing technologies like IoT, cloud computing, big data, artificial 

intelligence, and many others, 5G technology has the potential to help address the challenges 

in the healthcare sector by providing some unique features of immense value to healthcare. 

These features include high-speed data transfer rate, super-low latency (delay in the data 

transmission-response system), connectivity and capacity, high bandwidth, and durability per 

unit area.  [1]. 

 

Oncology, neurology, cardiology, and other healthcare disciplines have all seen a 

significant impact from big data. Big data makes it possible for medical professionals to use 

population data for novel research and individualized treatment options. This data can be 

gathered with the use of a remote monitoring system, which is also essential for doing big 

data advanced healthcare analysis. [1] 

 

Remote patient monitoring is based on IoMT (Internet of medical things). Together, 

patients and healthcare professionals may track chronic disease management more quickly 

and effectively thanks to IoMT for remote patient monitoring. [6]. 

 

To get beyond these barriers and realize the bright future of 5G-enabled healthcare, 

healthcare providers, policymakers, and regulatory bodies are crucial. A significant amount 

of patient-specific data has been gathered through the widespread use of wearable technology 

and cell phones, with the patient's data being tracked through cloud systems. [3]. Take 
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Google's Fitbit tracker, for instance. It examines the amount of oxygen in our blood to help us 

identify any potential signs of substantial changes in our fitness and wellbeing. Using optical 

sensors, it calculates the user's blood oxygen saturation level. The sensors' LEDs have very 

low power requirements and are set up to turn off if the Fitbit device freezes or loses signal. 

By incorporating privacy design principles, this tool enables users to covertly monitor blood 

oxygen trends. [1]. 

 

This data can be gathered with the use of a remote monitoring system, which is also 

essential for doing big data advanced healthcare analysis Nowadays, a lot of hospitals use an 

electronic patient data management system to organize and assess the information on patients 

who have been hospitalized, such as prescriptions, medical reports, diagnostics, test results, 

etc. Modern patient data management systems (PDMS), which assist in the real-time 

collection of data from cardiac monitors, pulse oximetry, blood pressure, and other devices, 

are also a feature of technically advanced hospitals. The idea of "ICU without walls," where 

the patient is admitted to a hospital close to their family and is given physiological comfort 

utilizing remote monitoring to treat patients as though they are in ICU, is one that many 

contemporary hospitals seek to put into practice.[1]. 

 

As with telephone consultations, telemedicine or telehealth is a clinical service that 

enables patients to communicate with medical specialists. When they are unable to leave their 

homes to see their doctors, persons with chronic disorders can obtain the essential therapy 

through telehealth. Applications for telehealth are growing as 5G provides ultra-fast 

bandwidth with lower latency. [7] 

 

Virtual and augmented reality are also improving the healthcare industry. It is playing 

a crucial part in surgery, patient care management, simulation and diagnostics, and medical 

education and training. [5]. Advanced imaging technology and spatial computing applications 

are used in enhanced augmented reality (AR) and virtual reality (VR). Clinical professionals 

can benefit from 5G technology's ability to simulate more complex medical scenarios and 

facilitate less intrusive operations. [7] 

 

 
 

Figure 2: 5G Application 

 

Figure 2 depicts the applications of 5G Technology. The hospitals can track assets in 

real-time using 5G technology, better manage medical supplies and assets, and schedule 

preventive maintenance of medical equipment thanks to inventory and asset management 

solutions. This improves efficiency, prevents downtime from malfunctioning or lost assets, 
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and lowers inventory levels in the hospitals. Between 2019 and 2025, the market for hospital 

asset management is anticipated to expand at a CAGR of 31.2%. By 2025, it is anticipated to 

reach USD 53.17 billion. [1] 

 

VI. CONCLUSION 

 

A future of patient-centric, effective, and connected healthcare services is made 

possible by 5G technology, which has enormous potential to revolutionize the healthcare 

sector. Patient care, medical research, and healthcare delivery have all seen substantial 

changes as a result of the adoption of 5G in the industry. Patients can now obtain continuous 

monitoring and real-time remote consultations with 5G-enabled telemedicine platforms, 

overcoming geographic obstacles and assuring increased access to healthcare, particularly in 

remote and underserved locations. The use of 5G-enabled wearable health devices for remote 

patient monitoring provides patients and healthcare professionals with access to real-time 

health data, enabling the early identification of health conditions and customized therapies 

that improve health outcomes. The use of augmented reality (AR) in medical education has 

completely changed how healthcare workers learn their trade. Real-time AR simulations give 

medical professionals and students practical training in a risk-free setting, ultimately 

improving surgical competency and patient safety. Robotic surgery is made possible by 5G's 

fast and low-latency connections, enabling remote operations with haptic feedback. This 

extends specialist surgical skills to regions without access to such services, ultimately 

enhancing healthcare results and accessibility. 

 

REFERENCES 

 
[1] Shantanu Jadhav, ―5G in Health Care‖, TATA ELXSI,2021. 

https://tataelxsi.com/storage/insights/March2021/4Fvrafi0S6FhGoKfNix3.pdf 

[2] Sunil Jain, Prem K. Jain, ―5G Technology for healthcare and its health effects: Wonders, dangers, and 

diligence‖, Journal of Family Medicine and Primary Care,2022, DOI: 10.4103/jfmpc.jfmpc_1426_22 

[3] Delshi Howsalya Devi, Kumutha Duraisamy, Ammar Armghan, Meshari Alsharari, Khaled Aliqab, Vishal 

Sorathiya, Sudipta Das, and Nasr Rashid, ―5G Technology in Healthcare and Wearable Devices: A 

Review‖, MDPI- sensors, 2023  https://doi.org/10.3390/s23052519  

[4] Michael Cabanillas-Carbonell, Jorge Pérez-Martínez, and Jaime A. Yáñez, ―5G Technology in the Digital 

Transformation of Healthcare, a Systematic Review‖, MDPI - sustainability,2023 

https://doi.org/10.3390/su15043178  

[5] Clemens Bulitta, Weiden Frank Edelmann, Steffen Hamm, Thomas Neumuth, Max Rockstroh, ―The need 

for 5G Technology in the healthcare domain‖, 5G Health Association,2020, ISBN No:978-3-9822619-0-4. 

[6] David J Teece*, ―5G Mobile: Impact on the Health Care Sector‖, Tusher Center for Intellectual Capital 

Institute for Business Innovation Haas School of Business U.C. Berkeley, 2017 

[7] Mohd Javaid, Abid Haleem, Ravi Pratap Singh, Rajiv Suman, ―5G technology for healthcare: Features, 

serviceable pillars, and application‖, Intelligent Pharmacy,2023 https://doi.org/10.1016/j.ipha.2023.04.001  

[8] Steffen  Hamm, Ann-Christin Schleser,  Juliana  Hartig,  Petra  Thomas, Silke Zoesch and Clemens 

Bulitta, ―5G as enabler for Digital Healthcare‖, Published by De Gruyter 2020, 

https://doi.org/10.1515/cdbme-2020-3001  

[9] Nam Tuan Le, Mohammad Arif Hossain, Amirul Islam, Do-yun Kim, Young-June Choi and Yeong Min 

Jang, ―Survey of Promising Technologies for 5G Networks‖, Hindawi Publishing Corporation Mobile 

Information Systems, 2016, Article ID 2676589, https://doi.org/10.1155/2016/2676589 

[10] Yangan Zhang, Guichen Chen, Hang Du, Xueguang Yuan, Michel Kadoch and Mohamed Cheriet, ―Real-

Time Remote Health Monitoring System Driven by 5G MEC-IoT‖, MDPI, journals, 2020, 

https://doi.org/10.3390/electronics9111753 

[11] Darrell M. West, ―How 5G technology enables the health internet of things‖, 

Brookings,2016,https://www.brookings.edu/wp-content/uploads/2016/07/5G-Health-Internet-of-

Things_West.pdf 

https://tataelxsi.com/storage/insights/March2021/4Fvrafi0S6FhGoKfNix3.pdf
https://doi.org/10.3390/s23052519
https://doi.org/10.3390/su15043178
https://doi.org/10.1016/j.ipha.2023.04.001
https://www.degruyter.com/search?query=*&publisherFacet=De+Gruyter
https://doi.org/10.1515/cdbme-2020-3001
https://doi.org/10.1155/2016/2676589
https://doi.org/10.3390/electronics9111753
https://www.brookings.edu/wp-content/uploads/2016/07/5G-Health-Internet-of-Things_West.pdf
https://www.brookings.edu/wp-content/uploads/2016/07/5G-Health-Internet-of-Things_West.pdf


Futuristic Trends in Network & Communication Technologies 

e-ISBN: 978-93-6252-806-3 

IIP Series, Volume 3, Book 2, Part 11, Chapter 3 

REVOLUTIONIZING HEALTHCARE WITH 5G TECHNOLOGY 

 

Copyright © 2024 Authors                                                                                                                         Page|454 

[12] Sri Ramu D S and Radhika S N, ―Applications Of 5G in Healthcare Sector‖, International Journal of 

Research Publication and Reviews, volume 3 ,2022, pp 1314-1319, ISSN 2582-7421.  

[13] Ali Hassan Sodhro, Ali Ismail Awad, Jaap van de Beek, George Nikolakopoulos, ―Intelligent 

authentication of 5G healthcare devices: A survey‖, Internet of things ,2022, DOI: 

10.1016/j.iot.2022.100610. 

[14] Dong Li, “5G and intelligence medicine—how the next generation of wireless technology will reconstruct 

healthcare?‖, Precision Clinical Medicine,2019, pp 205–208, DOI: 10.1093/pcmedi/pbz020. 

[15] Yaoyao Guo, ―Research on the Opportunities of 5G Technologies in transforming the Access and Quality 

of Healthcare Systems‖, BCP Business & Management, Volume 23 ,2022, pp 1012-1017. 


