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ABSTRACT  

The integration of Internet of Things (IoT) technologies into healthcare has revolutionized communication 

between patients, providers, and healthcare organizations. This paper explores how IoT enables real-time 

interactions, enhances patient engagement, and transforms data sharing in the healthcare sector. While addressing 

critical challenges like security and data privacy, the study emphasizes the ethical implications of IoT-driven 

communication in healthcare settings. By analysing various latency reduction and security improvement 

techniques, this survey offers insights into the role of IoT in shaping the future of connected healthcare.. In this 

context, latency issues include computational, communication (service), and network latencies. Real-time 

applications require low network, service, and compute latencies, and high secure which IoT must provide if it is 

to succeed. Ineffective communication can be hindered by factors such as network latency, which causes unwanted 

delays in message transmission. Accessing data via traditional cloud models is frequently impractical for real-time 

data-dependent services. In addition, traditional cloud computing paradigms frequently fail to meet the stringent 

quality-of-service (QoS) requirements of IoT devices. Still in their infancy, study on latency and safe techniques 

is in its inception, therefore, this paper investigates novel techniques for mitigating latency when transmitting 

time-sensitive data in real-time for cloud and IoT devices as well as improve security. By systematically evaluating 

these methods and technologies, this study serves as a valuable resource for academics and businesses seeking to 

identify latency-minimization techniques and improve security. In addition, the paper explores emerging study 

trends and technical distinctions between diverse technologies and methodologies. In light of the growing interest 

in latency minimization and its critical importance for time-sensitive apps, this study reviews and synthesises 

current approaches, tools, challenges, and techniques within the context of IoT and cloud. It classifies these 

methods, identifies extant gaps as well as challenges, and provides insight for future study. This paper will explore 

how IoT technology transforms healthcare communication by enabling real-time interactions between patients 

and healthcare providers, enhancing the accessibility and immediacy of health-related information. Ultimately, 

this paper sets the groundwork for future study by identifying critical unresolved issues that will steer the 

development of this field. 

Keyword: - IoT, QoS, healthcare, Security, Network latency, IoMT. 

1. INTRODUCTION  

The rapid expansion of the Internet of Things (IoT) 

has transformed healthcare communication by 

enabling real-time interactions between patients and 

healthcare providers. This transformation has 

significant implications for the accessibility, 

immediacy, and quality of health-related 

information delivery. As IoT devices generate 

massive data streams, they create new opportunities 

for enhanced patient engagement and better 

decision-making. However, these opportunities 

come with challenges such as maintaining data 

privacy and ensuring secure communication 
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channels. This paper explores how IoT technology 

not only addresses latency and security challenges 

but also redefines the communication dynamics 

within the healthcare industry [1, 2]. 

This data deluge has a significant impact on cloud-

based services that rely on the timely transmission 

of real-time data, which is one of the most 

significant concerns resulting from it. As the 

volume of data transmission increased, so did the 

likelihood of errors, demonstrating a direct 

correlation between data size and error occurrence. 

This phenomenon is observed in the form of packet 

loss and transmission latency, both of which are 

closely associated with the transmission of data 

from Internet of Things (IoT) devices to cloud 

servers. End-users experienced a decrease in quality 

of service (QoS) as a result [3]. The overwhelming 

volume of data generated by Internet of Things 

(IoT) devices presented end-users with significant 

difficulties in coping with exceptionally lengthy 

transmission delays and inadequate services. The 

excessive rainfall imposed a significant strain on the 

cloud computing infrastructure [4]. 

A significant outcome resulting from elevated 

service latency was the emergence of a 

synchronisation issue between client requests and 

server responses, resulting in a minimal service 

delay. Communication issues between Internet of 

Things (IoT) devices and the cloud were 

substantially exacerbated by the presence of 

network congestion. Within the realm of real-time 

services, the problem of excessive service latency 

has emerged as the leading cause of delays. The 

number of gateway nodes required to facilitate the 

transmission of data packets is directly proportional 

to the geographical distance between Internet of 

Things devices and their endpoints. This increase in 

gateway nodes adds complexity and latency to the 

ecosystem as a whole [5]. 

The substantial obstacles posed by data volume, 

transmission latency, and service synchronisation 

had a significant impact on the efficacy of cloud-

based services dependent on real-time data. These 

obstacles had a substantial impact on the overall 

efficacy of these services. The resolution of these 

issues would be of the utmost significance for 

ensuring the continued growth and effectiveness of 

Internet of Things (IoT) applications and services. 

Figure 1 illustrates the integration of Internet of 

Things (IoT) technology with healthcare 

applications. 

 

Fig. 1: IoT in Healthcare Apps. 

2. RELATED WORK 

Previous studies have largely focused on the 

technical aspects of IoT in healthcare, such as 

latency reduction and security enhancements. 

However, there is a growing need to understand 

how IoT facilitates communication within 

healthcare networks. Research has shown that IoT 

devices, such as wearable health monitors and 

telemedicine platforms, have improved the way 

healthcare providers interact with patients. For 

instance, IoT-enabled devices facilitate real-time 

monitoring of patient conditions, allowing for 

prompt medical intervention. This section reviews 
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the integration of IoT with communication 

platforms like mobile health applications, 

emphasizing their role in enhancing healthcare 

communication networks.  Figure 2 illustrates the 

procedural framework of integrating blockchain 

technology within IoT healthcare system. 

 

Fig. 2: Process of blockchain in IoT healthcare system 

In study [6], a patient healthcare programme 

designed to increase energy efficiency was 

presented. This scheme also included certificate-

based security measures, which were implemented 

to safeguard remote healthcare services. At [7] and 

[8] suggested the use of energy-efficient machine 

learning techniques that incorporate supervised 

labelling in order to address the problem of dynamic 

intrusion threats. These approaches were designed 

specifically for mobile Android cloud-based 

healthcare applications. The methodologies were 

developed with the objective of optimising the 

application processing procedure within the 

blockchain-powered network. The purpose of these 

methodologies is to address the inherent problems 

with authentication and authorization that arise 

when dealing through data of patient. These 

investigations effectively addressed security as well 

as energy consumption issues, particularly in 

relation to network-edge administering devices. 

Nevertheless, it is essential to highlight that the 

study mostly concentrated on the examination of 

security measures as well as energy consumption 

inside centralised healthcare apps. When confronted 

with a large number of diverse nodes in the 

healthcare industry, this method frequently resulted 

in an excessive use of resources and an increase in 

security vulnerabilities. 

In order to resolve these limitations, a number of 

studies [9–12] have proposed a decentralised 

healthcare system employing blockchain 

technology in tandem with the Internet of Things 

(IoT). Using a decentralised method, the primary 

objective was to mitigate security vulnerabilities 

associated with centralised healthcare Internet of 

Things (IoT) systems. Utilising public blockchain 

technologies facilitated the processing of public 

healthcare data, ensuring data integrity across 

heterogeneous groups while simultaneously 

reducing energy consumption relative to centralised 

solutions. Nonetheless, the inherent limitations of 

blockchain technology, specifically its capacity to 

manage large datasets on nodes, posed obstacles to 

achieving accurate governance over these 

healthcare systems in terms of security and energy 

efficiency. 

In response to these issues, the studies [13,14] has 

proposed blockchain-based healthcare system 

solutions that prioritise delay optimisation and 

energy efficiency. The aforementioned 

advancements prioritised the reduction of 

processing delays in healthcare data transmission 

between fog and cloud nodes through the utilisation 

of dynamic scheduling algorithms and machine 

learning techniques. In spite of the implemented 

optimisations, the training and testing of models 

within consensus blocks caused delays in the final 

decision-making process for numerous studies. 

Additional progress was made in studies [15–18], 

which included the proposal of a healthcare system 

propelled by federated learning, as well as the 

incorporation of trivial offloading as well as 

scheduling systems. By implementing smart-

agreement regulations, primary objectives of these 

solutions were to reduce delays, enhance security 

measures, and optimise energy consumption. The 

use of machine learning techniques for outsourcing 
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and adaptive scheduling was crucial to the efficient 

management of healthcare data within fog-cloud 

networks. 

Recent study has shown the emergence of 

innovative healthcare systems that integrate 

adaptive and artificial intelligence-driven 

mechanisms to augment security, privacy, and 

energy efficiency within the realm of blockchain 

technology [18–21]. These platforms were designed 

with the objective of predicting security as well as 

energy risks in the IoT network through the use of 

several mining techniques, including proof of stake 

(PoS), proof of work (PoW), as well as Byzantine 

disappointment, for the purpose of authenticating 

and anticipating network nodes. The previously 

listed blockchain frameworks, specifically 

Ethereum, Fabric, Corda, and IBM, have made 

significant advancements in the field of 

decentralised security. Nevertheless, scholarly 

study has emphasised the importance of validating 

data on the client side in the context of offloading 

and local processing.  

Table 1 provides a comprehensive for the most 

important study that has been examined, 

encompassing the implemented application, the 

proposed methodology, the security challenges 

encountered, and the outstanding issues that remain 

unresolved. Additionally, the table outlines the 

objectives that were set for each study, and whether 

they were achieved. The year in which each 

problem was resolved is also specified, enabling 

identification of the unresolved issues. 

Table 1: Comprehensive study of the implemented application, recommended methods, security challenges and 

objectives; that must be focused on. 

Ref. 
Implement 

App 
Methodology Security Challenges Objectives Year 

[22] 

System for 

Managing and 

Sharing 

Medical 

Records  

Identification of 

unknown key 

exploiters 

Concerning the 

confidentiality, 

integrity, availability, 

and privacy of data 

Development of a 

Distributed Ledger 

Technology (DLT)-

based Data 

Management Platform 

2020 

[23] 

RPM (Remote 

Patient 

Medicine) and 

Telemedicine 

Dedicated to bridging 

the gap between the 

blockchain platform 

concept and the 

healthcare industry 

Data collecting, patient 

monitoring, and privacy 

and data security 

Safe and reliable 

RPM using the 

blockchain 

2021 

[24] 

The EHR 

System, or 

Electronic 

Health Record 

Consider population-

level data collection as 

an example of a work 

that could benefit from 

blockchain automation 

that could be of use to 

healthcare 

practitioners. 

Safety, distribution, 

accessibility, and 

integrity of data 

E.H.R security as well 

as usability improved 

by employing 

blockchain 

technology. 

2021 

[25] 
Data storage & 

Security 

Dedicated to improving 

the technological 

advantages of 

blockchain 

applications, for 

example by 

coordinating Internet of 

Things gadgets. 

Safety, Authorization, 

Reliability, as well as  

Transfer of Data 

Creating Safe 

Methods of Data 

Transmission as well 

as Storage 

2022 
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[26] 

Data analysis, 

computation on 

the edge and in 

the cloud 

The human body 

generates one-of-a-kind 

protocols as a 

transmission channel as 

part of its efforts to 

construct a blockchain-

based, decentralized 

social network. 

Problems with 

information safety, 

administration, 

dependability, accuracy, 

manipulation, 

communication delays, 

and allocation of scarce 

resources. 

Better decisions may 

be made when 

blockchain 

technology is 

combined with other 

processing of data 

platforms, like  cloud 

as well as edge 

computing. 

2023 

 

3. IOT-IOMT AND APPLICATIONS IN 

MEDICAL DOMAIN  

Figure 3 presents a schematic representation of the 

barriers that hinder the general adoption and 

utilisation of the Internet of Medical Things 

(IoMT). Therefore, we discuss various studies 

contributions to the field of IoT have informed the 

selection of the applications under consideration. 

The papers were selected from authoritative 

databases including those maintained by ACM, 

IEEE, and Elsevier using established criteria for 

acceptance or rejection. We have taken into account 

the most up-to-date IoT applications in the medical 

field. The purpose of this study was to catalogue the 

different healthcare applications of IoT technology.   

 

Fig. 3: A schematic depiction of the challenges to IoT use. 

Table 2 presents a comprehensive summary of diverse study investigations conducted in the domain of IoT 

applications within the healthcare sector, specifically focusing on the Internet of Medical Things (IoMT)  . 

Table 2: Overview of various studies in the field of IoT-IoMT. 

Ref. Application Description Solutions and Problems Solved 
Algorithms/Methods 

Used 

[27] 

Integration of CoAP for the 

deployment of healthcare 

devices; performance 

comparison with HTTP and 

Solutions: Enhanced deployment 

of healthcare devices in IoT 

environments. 

 

CoAP, HTTP, JSON, 

XML 
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CoAP; evaluation of packet 

volume, loss rate, and syntax 

(JSON vs. XML). 

Problems Solved: Enhanced 

gearbox efficacy and quality of 

service. Performance comparison 

of CoAP and HTTP 

[28] 

Monitoring patient posture with 

a specially designed mattress 

and Cohen's Coefficient to 

reduce storage and 

computational costs. 

Solutions: Precise patient posture 

monitoring 

Cohen's Coefficient Problems Solved: Enhanced 

monitoring accuracy, reduced 

storage, and computational costs. 

[29] 

Construction of the MNS with 

IoT architecture and multiple 

technologies for accurate 

medication dispensing. 

Solutions: Facilitated precise 

medication dispensation Bluetooth, 2G-3G, 

WSN, RFID, ZigBee, 

and Wi-Fi 
Problems Solved: Improved 

medication accuracy and 

administration efficiency. 

[30] 

Development of a rehabilitation 

system using SOA, 

IoT technologies, optimisation 

methods, resource allocation, 

and ontology for diagnostics 

Solutions: Enhanced 

rehabilitation processes and 

knowledge exchange. 
SOA, IoT, 

optimization methods, 

ontology Problems Solved: Improved 

rehabilitation efficiency 

[31] 

Examining the relationship 

between m-health, M2M, and 

5G technologies in order to 

address mobile health concerns. 

Solutions: Leveraging emerging 

technologies for mobile health 

solutions 
M2M, 5G 

technologies 
Problems Solved: Potential for 

resolving m-health issues 

[32] 

Introduction of an intelligent 

system for diagnosing 

Parkinson's disease and assisting 

with medical care in residential 

settings. 

Solutions: Support for physicians 

in various aspects of medical 

care for Parkinson's disease 
Intelligent monitoring, 

decision support 
Problems Solved: Enhanced 

treatment, prescription, 

diagnosis, rehabilitation, and 

monitoring. 

[33] 

IoT capabilities in medical care, 

with a particular emphasis on 

upcoming 4G health 

applications with IPV6 

connectivity 

Solutions: Utilization of IoT and 

medical health for 4G health 

applications IoT, IPV6 connectivity 

Problems Solved: Potential for 

advanced 4G health applications 

[34] 

Emphasis on message 

transmission and timing 

coordination in the design of a 

low-cost IoT-based medical 

sensing device for physiological 

monitoring. 

Solutions: Low-cost, IoT-based 

physiological monitoring 
Message transmission 

optimization Problems Solved: Efficient 

message transmission and timing 

coordination 

[35] 

Using semantic approaches and 

cloud-based solutions to address 

IoT data preservation issues. 

Solutions: IoT data preservation 

with semantic and cloud-based 

approaches 
Semantic approaches, 

cloud-based solutions 
Problems Solved: Addressed 

IoT data preservation challenges. 

[36] 

addressing obstacles in patient 

identification within health 

monitoring systems, with a 

focus on noise reduction and 

precision improvement. 

 

Solutions: Improved patient 

identification. Noise reduction 

techniques, accuracy 

enhancement methods 
Problems Solved: Noise 

reduction, accuracy enhancement 

in patient identification 

[37] 
Presentation of fundamental 

solutions for IoT-based services 

Solutions: Fundamentals for IoT-

based services 

IoT principles, data 

engineering 



Letters in High Energy Physics 
ISSN: 2632-2714 

Volume 2024 

 

 

1118 

in data engineering and IoT 

principles 

Problems Solved: Provided 

foundational knowledge for IoT-

based services. 

[38] 

Introduction of an automated 

system for monitoring autistic 

individuals, using individualised 

sensors to monitor cerebral 

signals. 

Solutions: Automated monitoring 

of individuals with autism. 
Automated 

monitoring, 

personalized sensor 

technology 
Problems Solved: Efficient and 

personalized monitoring. 

[39] 

Utilisation of FPGA technology 

for CAD algorithm development 

in kidney ultrasound image 

abnormality detection. 

Solutions: FPGA-based CAD 

algorithm for kidney ultrasound 

abnormalities. 
FPGA, CAD 

algorithm 
Problems Solved: Improved 

detection accuracy. 

[40] 

Multiple implementation 

modules comprise a cloud-based 

infrastructure for medical 

healthcare monitoring that is 

hosted in the cloud. 

Solutions: Cloud-based medical 

healthcare monitoring 

framework. Cloud computing, 

modular framework Problems Solved: Enhanced 

healthcare monitoring 

implementation. 

[41] 

Focusing on ECG wave 

monitoring, an Android app will 

be developed for the healthcare 

industry utilising IoT and cloud 

computing technologies. 

Solutions: Android app for ECG 

wave tracking in healthcare Android app 

development, IoT 

integration 
Problems Solved: Integration of 

IoT and cloud for healthcare 

apps. 

[42] 

Developing a tool to monitor 

patients' health by measuring 

their heart rate with smart health 

bands and sending messages 

based on heart rate values. 

Solutions: Health monitoring 

using heart rate measurements Heart rate 

measurement, smart 

health bands 
Problems Solved: Enhanced 

patient monitoring and 

communication. 

[43] 

Design and architectural design 

for a smart hospital employing 

IoT technology to improve 

overall hospital administration. 

Solutions: IoT-based smart 

hospital system for improved 

information management. 
IoT architecture, smart 

hospital design 
Problems Solved: Efficient 

hospital system management. 

[44] 

IoT-based medical monitoring 

system for monitoring geriatric 

patients continuously 

Solutions: Continuous patient 

monitoring with IoT-based 

system 
IoT-based patient 

monitoring 
Problems Solved: Enhanced 

patient care. 

[45] 
A novel method for monitoring 

patients with OSA. 

Solutions: Novel methodology 

for OSA monitoring. 
Novel monitoring 

methodology 
Problems Solved: Improved 

patient monitoring for sleep 

disorders. 

[46] 

Utilising RFID technology to 

develop an IoT-based electronic 

healthcare unit paradigm for 

India based on health statistics. 

Solutions: IoT-based healthcare 

unit for digitizing Indian medical 

units 
RFID technology, 

healthcare unit model 
Problems Solved: : Enhanced 

healthcare data digitization 

[47] 

iCarMa is a presentation of a 

methodology for early risk 

indicators in cardiac patients 

using IoT. 

Solutions: Early risk indications 

for cardiac patients. 
iCarMa methodology 

Problems Solved: Improved 

cardiac patient monitoring 

 

 



Letters in High Energy Physics 
ISSN: 2632-2714 

Volume 2024 

 

 

1119 

4. CHALLENGES AND BENEFITS OF 

IOT IN HEALTHCARE 

The IoT has become a significant and influential 

factor in the healthcare industry, offering a variety 

of benefits that can enhance patient care, 

operational efficiency, and medical research. This 

technology has the ability to remotely monitor 

patients' vital signs and chronic conditions, thereby 

providing healthcare providers with real-time data 

for improved decision-making and prompt 

intervention. Moreover, the IoT facilitates the 

efficient administration of resources by improving 

the distribution of hospital beds, equipment, and 

personnel, resulting in both financial benefits and 

improved patient care quality. The vast amount of 

data generated by IoT devices also contributes to 

data analytics, facilitating the identification of 

health patterns and enabling the conduct of 

groundbreaking research. Moreover, the IoT plays a 

crucial role in facilitating medication management 

through multiple mechanisms, such as sending 

patients reminders for timely drug consumption, 

reducing the occurrence of errors, and increasing 

adherence to prescribed treatment programs. 

Additionally, it facilitates emergency response by 

employing peripheral devices capable of detecting 

falls and alerting caregivers or emergency personnel 

immediately. In addition, the use of IoT technology 

has increased the accessibility of telemedicine, 

thereby facilitating the delivery of healthcare 

services to geographically isolated or underserved 

regions. 

Integration of IoT technology into the healthcare 

industry is not, however, without obstacles. The 

primary concern revolves around security and 

privacy, given the utmost need of safeguarding 

sensitive patient information from potential cyber 

threats. IoT devices are susceptible to cyberattacks, 

which can pose a serious threat to the confidentiality 

of medical records. Due to the heterogeneous 

communication protocols employed by various IoT 

devices, interoperability issues arise, impeding the 

seamless integration of these devices into existing 

healthcare systems. The vast amount of data 

generated by these devices may impose a significant 

burden on healthcare systems, making it difficult to 

extricate valuable insights and effectively manage 

the information flood. Due to the necessity of 

regulatory compliance, the deployment of IoT is 

accompanied by increased complexity and financial 

burden, particularly in relation to stringent 

standards such as the Health Insurance Portability 

and Accountability Act (HIPAA) in the United 

States. The maintenance of dependability and 

precision in IoT devices is crucial for ensuring the 

safety of patients, as the presence of inaccurate data 

may lead to erroneous decisions. In addition, senior 

citizens' approval and utilization of digital devices 

can pose a significant obstacle to the 

implementation of patient adoption strategies. 

Lastly, there are ethical dilemmas regarding patient 

consent, data ownership, and the possibility of 

discriminatory practices resulting from health data. 

In order to completely realize the IoT potential 

within the healthcare industry, it is essential to 

effectively address these issues and capitalize on its 

benefits. Figure 4 and Figure 5 illustrates the 

challenges and benefits associated with the 

implementation of the IoT in healthcare 

applications. 

 

Fig. 4: Benefits of Internet of Things (IoT) in Healthcare Applications 
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Fig. 5: Challenges of Internet of Things (IoT) in Healthcare Applications 

4.1. Challenges of Internet of Thing in 

Healthcare Applications 

Following a preliminary investigation, we have 

identified several noteworthy obstacles within the 

realm of the IoT. It is our contention that addressing 

these challenges within the realm of IoT has the 

potential to increase the IoT standard 

implementation within the medical care domain. 

The IoT has the potential to enhance the quality and 

dependability of medical healthcare services. 

Internet communication has undergone a significant 

transformation due to the IoT's introduction. This 

innovation has played a crucial role in the 

advancement of numerous challenging fields, 

particularly in the field of medical technology. One 

of the primary rationales for bridging the divide 

between medical practitioners, individuals seeking 

medical attention, and healthcare facilities is the 

facilitation of streamlined, precise, and adaptable 

healthcare services. The implementation of IoT 

technology in healthcare settings has facilitated the 

ability of medical professionals and hospital 

personnel to perform their duties with greater 

accuracy and efficiency, while also reducing the 

cognitive demands of their tasks. 

The Challenges have been chosen based on the 

contributions of various scientists in the field of 

internet of thing from diverse sources. The articles 

were selected from reputable repositories such as 

ACM, IEEE, and Elsevier based on predetermined 

criteria for acceptance and rejection. We have 

incorporated the latest challenges pertaining to the 

IoT within the healthcare sector. The objective was 

to enumerate the obstacles associated with the 

implementation of IoT technology in the medical 

healthcare sector. As explain in the Table 3. 

 

Table 3:  Challenges of IoT in the domain of medical healthcare. 

Ref. Challenges 

[22] 
Storage space available on the system's CPU limited by network factors such as 

bandwidth 

[48] 
Diverse device management Size, data volume, and processing speed Application, 

adaptability and development Security of Personal Information Medical Knowledge 

[49] Data exchange the availability of assets Privacy 

[23] Problems with hardware implementation and design optimization 

[50] , 

[49], [55], 

[56] 

Challenges of Security 
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[49], [54], 

[52] 
Interoperability 

[51] 
Modelling the relationship between acquired measurements and maladies presents 

technical difficulties. 

[48] Medical Care by Intelligent. 

[54] Real time processing System consistency low electrical consumption 

[54], [52] Integration of Data 

[53] Unstructured, expanding, and heterogeneous data at an exponential rate 

 

4.2. Benefits of Internet of Thing in 

Healthcare Applications 

The Internet of Thing confers numerous benefits 

that can be derived by individuals, society, the 

environment, customers, and enterprises. However, 

like any technology, it also entails certain 

drawbacks alongside its advantages. Table 2.5 

presented enumerates the primary advantages 

derived from IoT; it’s has proven to be highly 

advantageous in the field of medical healthcare. The 

advent of IoT-based applications and systems has 

brought about a transformation in the world that was 

once only imagined by individuals in the 1990s. The 

emergence of the IoT has resulted in a substantial 

revolution in the domain of internet 

communication. The progress has significantly 

contributed to the progress of numerous complex 

disciplines, namely within the realm of medical 

technology. One of the primary rationales for 

bridging the divide among physicians, patients, and 

healthcare services is the facilitation of streamlined 

precise, and adaptable medical care. The 

implementation of IoT technology in healthcare 

facilitates the ability of medical professionals and 

hospital personnel to perform their duties with 

greater precision and efficiency, while also reducing 

the cognitive load required to complete tasks. The 

Table 4 of applications serves as evidence for this 

claim. The incorporation of IoT technology in the 

medical domain has yielded remarkable benefits for 

patients, owing to its user-friendly nature. 

Table 4: Benefits of IoT in the domain of medical healthcare. 

Ref. Benefits 

[54] 

1. Facilitate ease of living 

2. Cost-effective health care 

3. Patient outcome is enhanced. 

4. In real time, diseases are managed. 

5. The Standard of Living Raises 

6. The final product is better for the user. 

7. Enhanced patient care 

8. saving money 

9. control and avoidance 

10. Monitored. etc. 

[57] Timely dosing of medication Family members will be included in patient care plans. 

[58] Energy efficiency, such as time, money, etc. 

[59] 

1. Simpleness 

2. Affordability 

3. Facilitated use 

[60] IoT-based healthcare for doctors' off-hours shifts. 

[61] Medical records can be conveniently managed by doctors. 
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The selection of advantages is based on the work of 

many experts in the field of IoT study. The articles 

came from authoritative sources including ACM, 

IEEE, and Elsevier, and were chosen using strict 

criteria. Our evaluation takes into account the most 

up-to-date information regarding the positive 

effects of IoT in the medical field. There has been a 

growing need to highlight the benefits of IoT for 

medical care as a result of its rapid development and 

proliferation. The goal was to list the benefits of 

IoT.  

5. Ethical Communication Considerations  

The integration of IoT in healthcare introduces 

complex ethical challenges, particularly regarding 

data privacy, patient consent, and the responsible 

sharing of sensitive health information. As IoT 

devices collect and transmit vast amounts of data, 

ensuring the confidentiality and integrity of patient 

information becomes paramount. This section 

explores the ethical considerations surrounding IoT-

driven communication in healthcare, focusing on 

data privacy, informed consent, and trust-building 

between patients and providers. 

5.1.  Data Privacy and Security Concerns 

Data privacy is a critical issue when using IoT 

devices in healthcare. IoT devices often gather real-

time patient data, including vital signs and medical 

histories, which are transmitted to healthcare 

providers and stored on cloud-based platforms. The 

sensitivity of this data necessitates robust security 

measures to prevent unauthorized access and 

breaches. According to [63]. (2023), one of the 

primary vulnerabilities in IoT-based healthcare 

systems is their susceptibility to cyberattacks, 

which can compromise patient privacy and data 

integrity. Protecting this data requires implementing 

encryption methods and secure communication 

protocols to ensure that patient information remains 

confidential during transmission and storage. 

5.2. Ethical Implications of Data Sharing 

The sharing of patient data across different 

platforms and with multiple stakeholders such as 

healthcare providers, insurers, and research 

institutions poses ethical dilemmas. While data 

sharing can improve healthcare outcomes through 

better collaboration and research opportunities, it 

also risks exposing sensitive information to parties 

beyond the patient's control. According to [63]. 

(2024), data sharing should be guided by strict 

ethical frameworks that prioritize patient autonomy 

and respect for privacy. Such frameworks should 

include consent-based data sharing agreements and 

anonymization techniques to protect patient 

identities when data is used for research or shared 

with third parties. 

6. CONCLUSION  

This survey highlights the transformative impact of 

IoT on healthcare communication, emphasizing 

how real-time interactions and enhanced data 

sharing can improve patient outcomes. While IoT 

technologies present solutions for latency reduction 

and data security, they also pose challenges related 

to ethical data management and patient privacy. The 

study concludes that the future of connected 

healthcare lies in balancing the technological 

advantages of IoT with the need for secure and 

ethical communication practices, thereby ensuring 

trust and efficacy in healthcare delivery. The 

purpose of this paper was to provide a 

comprehensive examination of the major themes, 

technologies, and research directions in this field. 

During our investigation, we highlighted the 

numerous benefits that the IoT provides to the 

healthcare industry, including remote patient 

monitoring, improved healthcare delivery, 

streamlined resource allocation, and data analysis. 

The aforementioned innovations have the potential 

to fundamentally transform healthcare delivery, 

thereby improving patient outcomes and 

maximizing operational efficiency. The IoT poses 

significant challenges to the healthcare industry. IoT 

issues include security and privacy, interoperability 

hurdles, and the efficient management of the vast 

amount of data generated by IoT devices. The 

difficulties posed by regulatory compliance and the 

need to ensure the dependability and accuracy of 

these devices are formidable obstacles that demand 

careful consideration. Moreover, our investigation 

centered on the dynamic domain of latency 

reduction strategies and security measures in the 

regions of the IoT and cloud computing. In order to 

meet the needs of time-sensitive applications, we 

acknowledged the significance of overcoming 

latency obstacles effectively. Upon completion of 

this survey, it is evident that the integration of the 

IoT into the healthcare sector is fundamentally 

transforming the industry. Relevant parties must 

navigate the complex landscape of data security, 

interoperability, and regulatory conformance in 

order to effectively utilize the capabilities of the IoT 

in the healthcare sector. Concurrently, these 

stakeholders must persevere in their endeavors to 

develop and improve IoT applications. 
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