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ABSTRACT 
Healthcare is a vital part of a healthcare system, which is governed by a set of 

responsibilities and responsibilities. This paper explores the evolution of healthcare 

systems through the use of the Internet of Things (IoT) and telemedicine. The paper 

aims to identify areas for improvement and explore strategies to leverage network 

technologies to enhance healthcare offerings and outcomes. The data analysis 

technique used was thematic analysis. Thematic analysis identified and categorized 

key themes related to challenges and innovations in the collected studies. 

Telemedicine, supported by cloud computing, offers significant potential for 
improving healthcare delivery but faces challenges related to high assurance, 

interoperability, and storage adaptability. The development and use of 

telecommunications technology in healthcare require careful policy considerations 

to address the significant challenges in healthcare delivery. The research also 

explores how technology influences the development of healthcare delivery systems 

known for its efficiency, accessibility, and improved patient welfare. 

 
INTRODUCTION 

Technological advancements are reshaping healthcare systems and impacting our daily 

lives. These progressions aim to revolutionize healthcare into a centric system that delivers 

top-notch care supported by a robust health data framework (Cerchione et al., 2023). The 

crucial element for bringing this vision to life involves improving network technologies, like 

the Internet, broadband connections, electronic health records, personal health records, and 

healthcare information systems (Cerchione et al., 2023). Looking ahead, healthcare network 

technologies aim to bridge the gap between public health services and individualized home 

care, extending even to those constantly on the move (Al-Shorbaji, 2022). 

The healthcare sector has welcomed these shifts, reshaping how care is provided by 

shifting from treatment to prevention and emphasizing the significance of patient-focused 

approaches. It is essential to incorporate technologies to address the increasing need for 

healthcare services and control rising expenses. This document explores the state of healthcare 

network technologies, sheds light on trends, identifies obstacles, and reveals prospects to guide 

future research and policy decisions (Alenoghena et al., 2023; Al-Shorbaji, 2022). In this 

scenario, the Internet continues to be the communication foundation, granting user groups entry 

to advanced healthcare offerings. This system acts as a spark for creativity in the health field. 

Healthcare network technologies consist of systems for sharing data, information and 

decision making support in healthcare services. Data communication technologies facilitate the 

exchange of data, voice and video, over networks. Information technologies gather, process 

and store this data while decision support systems use software tools to assist users in making 

informed decisions. Essentially these technologies connect people organizations and 

knowledge in the field of healthcare (Alenoghena et al., 2023; Al-Shorbaji, 2022; Newaz et al., 

2021). 
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Previous studies have explored various facets of healthcare network technologies with 

distinct focal points. Popescu et al. (2022) examined the implementation of health information 

systems (HIS) to enhance patient identification and minimize medical errors, emphasizing the 

factors like workload, nurse fatigue, and patient safety culture. Epizitone et al. (2023) 

conducted a systematic review on health information systems in healthcare, addressing the 

global digital transformation and the challenges impeding the full potential of HIS adoption. 

Boonstra et al. (2014) analyzed the deployment of electronic health records (EHR) in hospitals, 

discussing the technical and user training challenges associated with EHR implementation. 

Each of these studies provided valuable insights into specific components of healthcare 

technologies but did not offer a holistic view of healthcare networks. 

In contrast, the new study introduces a comprehensive analysis of healthcare network 

technologies, setting it apart from previous research. This study goes beyond individual 

systems like HIS and EHR to explore the broader concept of healthcare networks, detailing 

their various types, roles, responsibilities, and purposes within the healthcare delivery system. 

It also delves into the objectives and challenges faced by these networks, providing a thorough 

understanding of their interconnected nature and operational dynamics. This holistic approach 

not only broadens the scope of analysis but also lays a strong foundation for more detailed 

discussions on healthcare networks, offering a novel perspective that addresses the 

complexities and multifaceted challenges inherent in healthcare technologies today. 

This article delves into the advancements and challenges in healthcare network 

technologies. It provides an overview of healthcare delivery systems, their responsibilities, and 

the care they provide. The paper aims to identify areas for improvement and explore strategies 

to leverage network technologies to enhance healthcare offerings and outcomes. The research 

also explores how technology influences the evolution of a healthcare system known for its 

efficiency, accessibility, and improved patient welfare. The study aims to provide insights into 

the impact of technology on healthcare systems. 

 
RESEARCH METHOD 

The research employed a systematic literature review as its research method. The data 

sources include academic research from peer-reviewed journal articles, conference papers, and 

books on healthcare network technologies. Additionally, industry reports such as market 

analyses, white papers, and case studies from industry leaders and consulting firms provide 

valuable insights. Government and institutional publications from health organizations, 

government health departments, and regulatory bodies are also essential data sources. Lastly, 

the data analysis technique used was thematic analysis which identified and categorized key 

themes related to challenges and innovations in the collected studies. 

 

RESULTS AND DISCUSSION 

Current State of Healthcare Network Technologies 

The healthcare sector is shifting its focus from treating diseases to prioritizing care. This 

transition is fueled by the progress, in networking technologies that improve communication 

and cooperation among patients, healthcare providers, medical institutions and insurance 

companies. These technological advancements streamline care by enabling seamless 

information sharing among all stakeholders involved in a patients treatment. This segment 

explores initiatives and future innovations, in networking technologies while underscoring the 

challenges that must be addressed to realize these visions completely (Navaz et al., 2021; 

Patrício et al., 2020). 

Although medical treatments have improved greatly healthcare expenses are rising 

globally because of reasons, like an aging population, higher service demands and the 

expensive nature of treatments. Telemedicine was introduced in the mid 1900s as a way to 
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address these issues by offering assistance to underserved regions and aiding patient care in 

locations. Nowadays telemedicine has transformed into health (m health) merging with health 

sectors to open up fresh possibilities in terms of affordability, quality and accessibility 

(Alenoghena et al., 2023; Al-Shorbaji, 2022; Hathaliya & Tanwar, 2020). 

 

Rising Healthcare Cost 

While healthcare has seen progress the increasing costs have become a concern, in 

developing nations. Various factors contribute to the surge in healthcare expenses such as a 

growing population, a shrinking ratio of working age individuals to retirees a demand for 

healthcare services and the significant costs associated with developing and delivering 

treatments. Telemedicine emerged in the mid 20th century as a way to provide expertise to 

areas with access to doctors and enhance patient care in underprivileged urban regions aiming 

to lower healthcare expenditures. Nowadays telemedicine and e-health are transitioning into 

m-health all falling under the umbrella of health. Advancements, in information and 

communication technology are creating opportunities where healthcare cost, quality and 

accessibility intersect (Alenoghena et al., 2023; Al-Shorbaji, 2022). 

 

Technology in Use 

The healthcare sector encounters challenges, in building and managing connections. The 

enforcement of regulations like HIPAA in the U.S. Has increased the complexity and expenses 

associated with information handling. Healthcare networks set themselves apart from business 

networks by embracing cutting edge technologies. These networks encompass both wireless 

links, such as area networks (LANs) wide area networks (WANs) and optical networks. They 

serve to link monitoring devices, imaging tools, medical records and various instruments. 

Cloud computing and the Internet of Things (IoT) play roles in applications like telemedicine, 

data storage and patient monitoring. Biometric technology boosts network security for data and 

communications while optical technology enhances medical information systems and 

facilitates collaboration, among healthcare entities (Attaran, 2022; Cerchione et al., 2023; 

Hathaliya & Tanwar, 2020; Keshta & Odeh, 2021; Newaz et al., 2021).. 

These technologies collectively enhance the efficiency, security, and reliability of 

healthcare networks, supporting the industry's shift towards a more integrated and continuous 

care model. 

 

Future Trends in Healthcare Network Technologies 

Future trends in healthcare network technologies promise to advance the field 

significantly. One key trend is the integration of various wireless technologies through 

middleware, supporting numerous healthcare applications coherently. Emerging sensor 

networks can create extensive wireless networks at low costs, but they require efficient 

solutions for middleware updates, real-time data delivery, and scalability. Another trend is 

providing real-time interactive multimedia services in hospital networks, improving patient 

care and administrative efficiency. The challenge lies in ensuring Quality of Service (QoS) in 

heterogeneous networks and flexible resource utilization (Ahmed et al., 2020; Alenoghena et 

al., 2023). 

Public network services like the internet and mobile networks are increasingly used to 

connect hospitals with patients at home, supporting outpatient treatment and medical 

information gathering. The challenge is to build secure, reliable tunnels for medical data flows 

through congested public networks and adapt to resource variations (Ahad et al., 2020; 

Alenoghena et al., 2023). 
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Integration of Wireless Technologies 

The first trend is the integration of various wireless technologies through advanced 

middleware, enabling coherent support for numerous healthcare applications. Emerging sensor 

network technology can soon deploy large-scale wireless networks at minimal cost, but it 

requires efficient solutions for real-time middleware updates, reliable data delivery, and 

scalability. Addressing these challenges is essential to leverage sensor networks effectively 

(Ahad et al., 2020; Alenoghena et al., 2023). 

 

Real-Time Interactive Multimedia Services 

The second trend involves providing real-time interactive multimedia services in both 

wired and wireless hospital networks. These services aim to enhance patient care, improve 

hospital staff effectiveness, and increase hospital administration efficiency. The primary 

challenges include guaranteeing Quality of Service (QoS) across heterogeneous networks, 

flexibly utilizing available resources, and ensuring speedy fault recovery tailored to specific 

failure causes in different network segments (Ahmed et al., 2020; Alenoghena et al., 2023). 

 

Use of Public Network Services 

The third trend is the growing use of public network services, such as the Internet and 

3G/4G mobile networks, to connect hospitals with individual patients at home for outpatient 

treatment or medical information gathering. Key challenges here include securely and reliably 

establishing tunnels for specific medical service flows through congested public networks and 

adapting service flows to unpredictable variations in available resources (S. Liu et al., 2021; 

Zhai et al., 2021). 

 

Areas Needing Further Research 

Security of data, in healthcare networks continues to be a worry. While there are options 

for transmitting data it's essential to set up procedures. Guaranteeing confidentiality 

authentication, data integrity, non repudiation and access control is crucial for network security. 

Current security measures include firewalls, SSL encryption, digital certificates and VPNs. 

Further investigation is needed to create techniques for sharing data, between systems to 

improve data security (Hathaliya & Tanwar, 2020; Keshta & Odeh, 2021; Newaz et al., 2021). 

 

Security and Privacy Enhancements 

Enhanced security and privacy measures are crucial for protecting patient data. These 

measures ensure that health information is secure and accessible only to authorized individuals. 

Implementing robust security infrastructure allows healthcare providers and patients to manage 

data effectively while maintaining privacy. As network technologies increase in healthcare, 

developing mechanisms to protect against unauthorized access and ensure patient control over 

their data becomes increasingly important (Attaran, 2022; Hathaliya & Tanwar, 2020; Newaz 

et al., 2021). 

 

Performance Optimization 

Performance optimization in healthcare networks involves reducing traffic load, 

maximizing resource utilization, and ensuring minimal latency for real-time applications. 

Research and development in network protocols, standards, and wireless technologies tailored 

for healthcare can significantly improve performance. Emerging technologies such as AI, IoT, 

blockchain, big data, and 5G, along with existing technologies like cloud computing and 

wireless sensor networks, offer sustainable solutions to complex healthcare networking 

problems (Ahad et al., 2020; Alenoghena et al., 2023; Zhai et al., 2021). 
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Regulatory and Compliance Strategies 

Regulatory and compliance strategies are critical for managing healthcare networks. 

Institutions must comply with state and federal regulations, often requiring significant 

resources. Managing regulatory issues, including reporting, accounting, and patient privacy, is 

essential for maintaining high-performance healthcare networks. Institutions must develop 

strategies to incorporate management tools that simplify compliance and regulatory tasks 

(Attaran, 2022; Haque et al., 2022). 

 

Challenges and Opportunities 

Healthcare network technologies encounter obstacles in terms of technology, society and 

policies. Technological hurdles include creating high speed services and ensuring smooth 

connectivity across different networks. Social obstacles revolve around overcoming resistance 

to adopting technologies and addressing fairness concerns, in cost sharing. Policy challenges 

involve safeguarding health data and standardizing healthcare terminology for information 

sharing (Al-Shorbaji, 2022; Hathaliya & Tanwar, 2020; Navaz et al., 2021). 

The demand for telemedicine and pervasive healthcare services is expected to increase 

due to the growing population and the rise of illnesses. While new network technologies offer 

solutions they must tackle challenges to reach their full potential. Ensuring data security and 

privacy developing transmission methods and seamlessly integrating telemedicine systems into 

healthcare networks are crucial for success (Alenoghena et al., 2023; Hathaliya & Tanwar, 

2020). 

 

Technical Challenges 

Developing reliable, secure, high-speed, high-quality services is paramount. Achieving 

seamless connectivity across heterogeneous networks—including body area networks, home 

networks, local metro networks, and wide area networks—is essential for linking patients to 

healthcare providers regardless of location. This connectivity must be robust enough to support 

a diverse range of healthcare applications and resilient sufficient to handle the demands of real-

time data transmission and emergencies (Alenoghena et al., 2023; Q. Liu et al., 2021). 

 

BAN Research Challenges and and Future Directions 

The major challenges for BANs involve overcoming limitations related to power 

consumption, and ensuring data security and integrity due to the sensitive nature of health 

information. Future research is directed towards energy conservation techniques for biosensors 

and robust security algorithms to protect against unauthorized access and ensure patient privacy 

(Saba et al., 2020). 

BAN technologies are primed to transform healthcare by offering more personalized and 

immediate care, enabling remote monitoring, and reducing the need for physical consultations. 

As an integral part of next-generation healthcare initiatives, BANs pave the way for innovative 

solutions that enhance patient wellbeing and healthcare system. 

 

Social Challenges 

In the realm of society many individuals hesitate to embrace technologies. Encouraging 

acceptance involves providing education and demonstrating the advantages of these 

innovations. Moreover addressing the fairness issue related to sharing costs, for network and 

IT services is crucial to ensure that advancements in healthcare technology are accessible to all 

members of society not those with means (Al-Shorbaji, 2022; Patrício et al., 2020). 
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Policy Challenges 

Policy hurdles involve overcoming perceived obstacles to utilizing information 

technologies. Safeguarding the privacy of health data is a concern as is the absence of 

standardized healthcare terminology, which hampers global exchange of healthcare knowledge 

and experiences. Developing guidelines and regulations that strike a balance between privacy 

and technological progress is vital for building trust and promoting adoption of new healthcare 

technologies (Keshta & Odeh, 2021; Zhai et al., 2021). 

 

Increasing Demand and Healthcare Crisis 

The demand for telemedicine, telecare and pervasive healthcare services is anticipated to 

rise as the global population expands and ages. Healthcare innovations have increased life 

expectancy. Have also led to an increase in illnesses resulting in a healthcare crisis. Escalating 

expenses are a worry in countries, like the United States where the Medicare fund faces 

depletion unless substantial changes are implemented. 

Cutting edge network and information technologies show potential, for tackling issues. 

Their implementation requires careful attention to address the challenges at hand (Attaran, 

2022; Patrício et al., 2020). 

 

Data Security and Privacy 

Safeguarding the security and privacy of data is a priority. Regulations and laws establish 

guidelines, for sharing health related information. It's essential to define who is responsible for 

protecting privacy and data security. Setting standards to maintain privacy as new technologies 

evolve may be necessary. The challenge lies in striking a balance between privacy regulations 

and the integration of networking technologies in the healthcare sector (Hathaliya & Tanwar, 

2020; Newaz et al., 2021). 

Any network technology or system designed to improve healthcare services must ensure 

data authenticity and access control to allow personnel access to information. Data encryption 

is crucial for securing information transmitted over networks or from devices. Ensuring 

communication links is particularly important for applications such as home monitoring, where 

any disruptions, in service could jeopardize well being (Cerchione et al., 2023; Hathaliya & 

Tanwar, 2020; Newaz et al., 2021). 

 

Telemedicine and Telecommunication Infrastructure 

The increasing reliance, on data in the healthcare sector requires methods of transmitting 

information and strong networks to encourage cooperation between healthcare professionals 

and patients. Telemedicine systems need to be incorporated into healthcare infrastructures, 

supported by a sturdy telecommunications framework. The accessibility and dependability of 

these communication channels are crucial for teleconsultations, data evaluation and decision 

making assistance in areas such, as remote monitoring where disruptions could lead to serious 

outcomes (Alenoghena et al., 2023; Hathaliya & Tanwar, 2020). 

Incorporating cutting edge network technologies, into healthcare presents potential for 

enhancing patient treatment optimizing operations and cutting expenses. Yet these prospects 

come with hurdles in technology, society and regulations. Overcoming these obstacles 

demands a strategy that encompasses advancements, community involvement and strategic 

policy development. By addressing these issues the healthcare sector can establish an 

interconnected, streamlined and patient focused framework, for tomorrow (Navaz et al., 2021; 

Patrício et al., 2020). 
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Impact on Healthcare Delivery 

The rapid progress, in information and communication technology (ICT) brings 

advantages to the healthcare sector. Despite these benefits healthcare systems globally grapple 

with organizational hurdles experiencing cost escalations rapidly than any other industry. The 

discrepancies among practices structures and funding methods contribute to these challenges 

(Al-Shorbaji, 2022; Patrício et al., 2020). 

Cutting edge network technologies like IPv6 present ICT options to tackle healthcare 

delivery obstacles. These solutions can ease the burden on healthcare systems by empowering 

professionals to provide care to patients across environments. Telemedicine and remote 

monitoring play roles in driving this transformation offering cost strategies, for managing long 

term care and enhancing patient outcomes (Alenoghena et al., 2023; Hathaliya & Tanwar, 

2020). 

 

Rising Costs and Systemic Pressures 

The continuous rise in healthcare delivery costs, coupled with the growing demand in 

advanced and developing countries, remains a significant issue at local and national political 

levels. Leaders are exploring innovative models to reduce pressure on healthcare systems by 

reengineering healthcare delivery. Nevertheless, improvements to national and regional 

infrastructure necessary to provide safe healthcare need to catch up. Developing network 

technologies and convergence protocols, such as IPv6, integrated with dedicated healthcare 

protocols, offers advanced ICT solutions to address future healthcare delivery issues. While 

these ICT solutions are not panaceas, they can alleviate some pressures by enabling clinicians 

to deliver care at various levels—geographically, at home, and at work (Al-Shorbaji, 2022; 

Navaz et al., 2021; Tortorella et al., 2020). 

 

Telemedicine and Remote Monitoring 

The rise of telemedicine is fueled by the scarcity of experts and the necessity, for 

managing conditions. Recent advancements in sensing and RFID technologies present budget 

options for monitoring patients. These innovations facilitate the creation of devices for patients 

that function across distances and seamlessly connect with telemedicine systems. The use of 

telemedicine tools is on the rise, among consumers and businesses providing opportunities to 

cut healthcare delivery costs. Nevertheless the expanding networked telemedicine services call 

for levels of network quality, reliability, security and energy efficiency (Alenoghena et al., 

2023; Hathaliya & Tanwar, 2020). 

 

Network Quality of Service and Security 

The growing adoption of telemedicine tools will lead to increased requirements, for 

network Quality of Service (QoS) in wireless connections. Key obstacles for technologies in 

telemedicine involve enhancing reliability in challenging RF environments strengthening 

security for data transfers and guaranteeing minimal power usage for telemedicine sensors. 

With the integration of communication gadgets in healthcare facilities particularly in vital care 

units there will be a need to establish strict RF utilization guidelines, within hospitals and 

clinics (Alenoghena et al., 2023; Hathaliya & Tanwar, 2020). 

The progress, in information and communication technology is set to revolutionize the 

provision of healthcare by tackling issues within the system. Innovations like telemedicine and 

remote monitoring, driven by technologies hold promise for streamlined and cost efficient 

healthcare services. However overcoming social and policy hurdles is crucial to harnessing 

these advantages. By addressing these challenges healthcare systems can adapt to meet the 

rising needs of an aging population and the growing prevalence of illnesses ultimately leading 
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to an effective and patient focused approach, to delivering healthcare (Alenoghena et al., 2023; 

Navaz et al., 2021). 

Exploring and resolving challenges and innovations in healthcare network technologies 

involves technical, social, policy, and infrastructural aspects. This synthesis aims to identify 

the highest numbers of researchers engaged in addressing specific challenges within this 

domain, including technical challenges, social challenges, policy challenges, increasing 

demand and healthcare crisis, data security and privacy, and telemedicine and 

telecommunication infrastructure. Key Insights are as follows. 

 

Discussion 

Technical Challenges 

Prospective researchers might combine existing telemedicine technologies with 

emerging concepts like the Internet of Medical Things (IoMT) and Health Internet of Things 

(H-IoT) to enhance remote health monitoring schemes and improve interoperability 

(Alenoghena et al., 2023).  Integration and implementation of ICT in healthcare systems face 

significant technical hurdles, including interoperability, security, and adaptability issues. 

Blockchain technology presents opportunities but also challenges in managing and sharing 

health records securely and efficiently. 

 

Social Challenges 

Addressing social challenges in healthcare systems and telemedicine requires improving 

technical expertise, public training, health data exchanges, and ensuring privacy and security 

(Jennett & Watanabe, 2018). Understanding the contexts and cultures within which healthcare 

technologies are deployed is crucial for successful adoption and integration. 

 

Policy Challenges 

Future research should concentrate on addressing legal and regulatory issues, 

reimbursement, and access to technology to ensure the safe and effective adoption of 

telemedicine (Alenoghena et al., 2023). Policy formulation is essential to address the 

challenges posed by technological innovations in healthcare, including standards, regulations, 

and partnerships. Governance and leadership are critical in managing the dissemination, use, 

and reimbursement of healthcare innovations. 

 

Increasing Demand and Healthcare Crisis 

Researchers must focus on developing telecom technologies, integrating EHRs, and 

technological advancements like artificial intelligence and wearable devices to meet the 

growing healthcare delivery demands (Alenoghena et al., 2023). There is a growing demand 

for drugs and new technologies, which poses challenges in managing rising costs and ensuring 

equitable access. The need for flexible IT solutions to reach rural areas is emphasized across 

different HDI groups. 

 

Data Security and Privacy 

Future research in this area should include the implementation of blockchain, mobile 

edge computing, and cloud computing technologies for secure data transmission, as well as 

addressing issues like availability, scalability, and standardization of communication 

technologies (Navaz et al., 2021). Data security and privacy are significant challenges, 

particularly with adopting cloud-based telemedicine and blockchain technologies. 
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Telemedicine and Telecommunication Infrastructure 

Researchers should concentrate on advancements in telecommunication technologies, 

integration with EHRs, and the development of new technologies like artificial intelligence and 

wearable devices to enhance telemedicine systems (Alenoghena et al., 2023). Telemedicine, 

supported by cloud computing, offers significant potential for improving healthcare delivery 

but faces challenges related to high assurance, interoperability, and storage adaptability. The 

development and use of telecommunications technology in healthcare require careful policy 

considerations to address the significant challenges in healthcare delivery. 

The study shows that many researchers are focused on tackling obstacles, those 

concerning the integration and application of ICT and blockchain technologies. Policy issues, 

like governance, standards and regulations are also getting a lot of consideration. Social 

challenges, such as grasping contexts and cultures well as the rising need for healthcare services 

and technologies are also key areas of interest. Data security and privacy along, with 

telemedicine and telecommunication infrastructure play roles in the evolution of healthcare 

delivery systems. 

 

CONCLUSION 

The future of healthcare is shifting towards a personalized system based on networks, 

integrating body area networks and communication systems for efficient data transmission. 

However, challenges such as Quality of Service (QoS) and security measures remain. 

Collaboration between industry players, regulatory agencies, and the research community is 

needed to overcome these obstacles and unlock the potential of healthcare network 

technologies. Emerging wireless communication and personal area network technologies show 

promise in healthcare concepts, but integration is still in its early stages. Despite these 

challenges, the outlook for healthcare network technologies is promising, aiming for patient-

focused care and superior health outcomes. 
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