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ABSTRACT 

With the introduction of 5G networks, a new era emerges in telemedicine, dramatically 

improving public health outcomes with fewer telecommunications networks. The 

proliferation of 5G communications networks that enable seamless remote access, routine 

patient monitoring, and expedited treatment on mobile devices is the driving force behind 

improved patient care and public health risk variety detection and maintenance. High 

infrastructure costs, wide adoption, and data privacy and security Despite the compelling 

potential of 5G in telemedicine, some barriers to adoption have been proposed for 

Integrating Smart Automated Healthcare Analysis (I-SAHA), using artificial intelligence 

(AI) and machine learning (ML). Using these, I-SAHA can analyze health information as 

its peak rapidly and reliably, albeit with insights related to diagnosis by physicians and 

prognosis. In the context of telemedicine in a 5G application, this study investigates the 

performance of I-SAHA applications through an in-depth simulation analysis. Through its 

simulation, I-SAHA demonstrates that increased speed and accuracy in remote health 

assessment can lead to more dynamic, personalized health care. Additionally, 5G networks 

enable real-time transmission of vital health information to ensure prompt medical 

intervention with minimal intervention. The results show how telemedicine can benefit 

from 5G networks and how I-SAHA applications can improve healthcare. This approach 

has the potential to expand access to better health care by reducing existing barriers and 

improving public health outcomes through innovative research on telecommunications. 

 

 

1. Introduction 

This paper specifically highlights some technological advances in telemedicine that are driving public 

health mainly due to the introduction of 5G connectivity which will enable affordable margins [1]. 

Through increased accessibility in across geographic boundaries, this technology ensures effective 

real-time communication between doctors and patients [2]. Improving communication especially in 

complex surgeries such as diagnostic imaging, even remote conversations cannot go unnoticed do not 

recognize [3] [18]. If immediate response is needed such as remote monitoring of critically ill patients 

or emergency calls by mobile phone as any data [5]. Avoid delayed connections so if you have that 

this object has internally embedded 5G Process with little time lost in data transfer [19]. It is maintained 

in less convenient locations especially in fields [7] and reduces the cost of physical widows and, 5G 

patients who are heavily tied up with a decisively superior system for charges [8] [20]. The most 

important capabilities have their usefulness in situations where rapid decision making is required such 

as the ER or disaster response room [10]. Finally, telemedicine using 5G networks is becoming a game 

changer towards effective patient-centered care worldwide [21] due to timely intervention 

opportunities for health about professionals leading to better outcomes in health and because fewer 

resources are used with fewer interactions [9]. 
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Contribution of this paper, Improve the quality of treatment provided to patients remotely by utilising 

ultra-low latency 5G connection. Through the use of AI-driven healthcare analysis, medical 

professionals can improve diagnostic accuracy and speed. By integrating innovative 

telecommunications and intelligent analytics, companies may overcome obstacles in the healthcare 

industry. An outline of the research document's final component is as follows: Improving Public Health 

Outcomes with 5G Networks for Ultra-Low Latency Communication is the topic of Section II's 

discussion of Telemedicine Advancements [11]. Analysing the Integration of Smart Automated 

Healthcare (I-SAHA) is covered in Section III. Section IV provides a comprehensive examination, 

including the effects and comparisons to past methods. A summary of the results may be found in 

Section V. 

2. Literature Review 

These technologies could revolutionise real-time healthcare and pandemic response [4]. This article 

reviews 5G and 6G healthcare research. These technologies can transform global health services, 

according to the paper. Ochoa-Peralta, A. M. et al. [13] proposes a PRISMA-based systematic review 

to evaluate the effects of 5G on smart healthcare applications, paying special attention to the 

technology's features, advantages to health, and safety measures [6]. The result The fact that 5G has 

56.81% of ideas, 22.73% of theoretical research, 15.91% of implementations, and 4.55% of prototypes 

shows that it could improve the quality of healthcare. Singh, S. presented a paradigm for analysing 5G-

supported smart healthcare solutions (5G-SSHS) [14] on the Internet of Things (IoT) by systematically 

categorising the current literature [22]. The result: Detailed solutions to current issues and obstacles to 

research, demonstrating how 5G can improve network performance and cellular coverage for smart 

medical networks while meeting the connection demands of complicated, time-sensitive healthcare 

applications. To overcome the shortcomings of 5G, Adhikari et al. [15] suggests investigating, 

emerging 6G technology E6GT, and how it might be combined with edge computing. Highlighting 

ultra-reliable, low-latency communication for real-time applications, lower energy usage through edge 

computing in 6G-enabled networks, and improved network performance, this article identifies 

difficulties and future research objectives. Focusing on its function in delivering digital health services 

during and after the COVID-19 pandemic, Siriwardhana, Y et al. [16] investigates strategies for using 

5G technology in e-health applications (E-HA). Improve the effectiveness of 5G in addressing health-

related concerns by identifying implementation challenges, offering solutions, and outlining future 

research areas. In this comprehensive exploration of 5G technology (5GT), Nuriev, M., et al. [23] 

address its fundamental principles, the momentum behind its global deployment, and the revolutionary 

impacts it will have across a variety of industries, including healthcare and smart cities [12]. 

Additionally, it examines barriers to adoption as well as real-life implementations while focusing on 

collaborative approaches to maximize 5G’s potential for future breakthroughs and societal 

transformations. Real-time applications, network performance, and technology developments in 

healthcare delivery are emphasized by these articles. Integrated Smart Automated Healthcare Analysis 

(I-SAHA) – It is a method that integrates multiple technologies aimed at improving healthcare 

efficiency and efficacy in the digital age[17]. 

3. Methodology  

This method of using I-SAHA or Smart Automated Healthcare Analysis integrated with 5G network 

infrastructure offers a new way of transforming telemedicine. Patients’ data is collected using wearables 

and smart gadgets then sent over the 5G network in real time. The AI / ML based system will analyze 

this information to help doctors with diagnosis and prognosis. This system secures patients’ data as it 

provides individualized medical care through mobile apps applying security and secure access 
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management. This latest technique allows for quick accurate dynamic remote health assessment, which 

can have great implications for public health outcomes. 

Health platform for treating and monitoring patients 

The use of smart technology and wearable devices allows a health platform to gather real-time health 

data, which may then be used for patient monitoring and treatment. For remote consultation and 

continuous monitoring, this data is sent across sophisticated networks such as 5G. By facilitating prompt 

interventions and enhancing the overall efficacy and efficiency of healthcare delivery, this method 

improves patient care. 

 

Figure 1. An easy-to-use 5G health platform for treating and monitoring patients remotely 

The expectations for the real-time services provided by 5G-enabled technologies have been surpassed, 

and their utilization is growing at a fast pace. These technologies have the potential to affect numerous 

sectors. The study's overarching goal is to shed light on 5G-based solutions that can deal with COVID-

19 in several domains by focusing on the technology and contemporary healthcare challenges. This 

study highlights the expanding roles of 5G-enabled technology in developing applications for tackling 

the present epidemic concerns. These technologies include artificial intelligence (AI), machine learning 

(ML), Internet of Things (IoT) items, big data analytics (BDaaS), cloud computing, and other digital 

platforms. The research delves into a thorough examination of 5G enabling technologies that may be 

used to fight the coronavirus epidemic. It covers a range of healthcare and technical obstacles, as well 

as potential solutions that can be developed with the use of 5G. 

Generic telemedicine platform 

Remote medical care is made easier with a generic healthcare platform that allows for encrypted chat, 

real-time video consultations, and electronic health record exchange between patients and medical 

professionals. Virtual visits, tests, and treatment plans are all made possible through the integration of 

different digital technologies, including online interfaces and mobile apps. The technology makes 

healthcare more accessible and easier, particularly in rural places, by using secure networks to 

guarantee data protection and accessibility. By delivering prompt medical treatment while decreasing 

the need for visits to patients in person, this strategy improves patient care. 
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Figure 2. A generic telemedicine platform that supports both synchronous and asynchronous 

telemedicine 

As shown in Figure 2, medical professionals may keep tabs on their patients' biodata from afar with 

the use of a system for remote patient tracking included in the 5G IoT architecture. Medical healthcare 

alert and monitoring systems, as well as systems for storing and maintaining clinical data, rely heavily 

on mobile health. A sensor layer is responsible for collecting measured data in remote monitoring of 

patient systems, and mobile phones and wearable devices are part of this layer. Through a small base 

station (SBS) connection, the measured data is sent to the network layer, which might be an Internet of 

Things (IoT) gateway, for instance. This is followed by data being sent from the LAN to an MBS, for 

example, a 5G connection, using MBS communication. Data processing is the responsibility of both 

the interface layer and the network layer. The last step is for the data to be sent to the architectural 

layer, which consists of medical services systems at a clinic or local hospital. These servers may have 

an EHR system, storage in the cloud, or analytics. The main hospital's authorized medical staff may 

access the healthcare servers to keep tabs on patients. In cases of uncommon or incurable diseases, 

authorized medical specialists at the specialized center will be involved and will watch the measured 

data. 

Smart Automated Healthcare Analysis 

Using artificial intelligence and machine learning, Smart Automated Healthcare Analysis (SAHA) 

efficiently and effectively analyzes massive volumes of healthcare data. Through the analysis of data 

from smartwatches and electronic health records, it offers diagnostic and prognostic insights. To help 

to improve decision-making and patient care, this technology provides healthcare practitioners with 

real-time warnings and suggestions. Health results and operational efficiency are both enhanced by 

SAHA's tailored and efficient therapy. 
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Figure 3. Telehealth Framework Built on the Foundation of Smart Automated Healthcare Analysis 

in the 5G Era 

Figure 3, (I-SAHA) represents an all-inclusive telemedicine that is aimed at enhancing public health 

results. This system begins with smart devices and wearables capturing patient data continuously 

through the 5G network as its first link. The architecture of a 5G network guarantees seamless real-

time data transmission and collection as it is its mainstay. Subsequently, immediately after the 

collection of information, this can be used by AI and ML engines to diagnose it instantly so as to predict 

what will happen next accurately. It provides medical practitioners with such information through 

dashboards, alerts, and suggestions that are part of the interface which helps them make informed 

decisions. Enhance remote healthcare assessments’ accuracy and efficiency by giving patients personal 

feedback and health monitoring via mobile applications. Data security is ensured at any stage through 

strong encryption and secure access controls mechanisms. Thus, when combined with powerful 

research, it will transform health care delivery and thus provide more sensitive care and simultaneously 

improve health outcomes. The proposed method improves telemedicine services using 5G technology 

with I-SAHA. By transmitting wearable data in real time over a 5G network, this paper can 

continuously collect and analyze patient data using AI and ML engines. These results allow doctors to 

respond faster or make better choices for their patients. Mobile apps provide patients with personalized 

information leading to dynamic healthcare. In this way, personalization improves health care delivery 

under strict data privacy measures. The ability to overcome existing barriers should significantly 

improve public health outcomes.  

Evaluate this proposed method mathematically to find the optimal solution  

Here, optimization techniques such as linear programming can be used to generate an optimal 

allocation of health care delivery along with the resource demand. These methods need only subjective 
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work and tightly defined constraints to achieve such responses quickly. 

Finding the right balance between resource use and patient care demands guarantees excellent 

healthcare results. 
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Integrals take into consideration the efficiency of processing 𝑊(𝐸) and dynamic data analytics in 

telemedicine 
𝑑−∀2

𝑍−𝑓𝑑
, and equation 1,  𝐾ℎ might stand for a constant indicating the efficiency of the 

infrastructure 𝑤𝑎𝑏−𝜕∀. A perfect example of cutting-edge communications (𝑟𝑠 − 𝑝𝑘)  and 

sophisticated analytics may work together to improve public health.  
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With the integration of AI 𝑔𝑓𝑠−𝑗𝑘𝑝 and ML 𝑎𝑞 into 5G networks, telemedicine services may be 

optimized 𝑘𝑗 + 𝑟𝑠, as this equation 2 highlights the balance ∝𝑤 between the computational demand 

𝑠𝑘 + (−𝑓𝑡) and the productiveness of real-time health data analytics. 
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Equilibrium between certain data parameters 𝑓𝑑𝑚−𝑝𝑟𝑑𝑠, processing power 𝑠𝑤𝑟𝑡 × 𝑒𝑤(𝑛 + 1), and 

network efficiency 𝑘𝑣𝑑 is shown in equation 3, while the left integral shows the integration of data 

𝑤𝑞𝑘−𝑝 continuously throughout time ℎ𝑟.  

(𝑔1𝑓 +  𝑛2) =  
[𝑗2𝑏𝑐 +  𝑣𝑟𝑠𝑤𝑞 − ((𝑟 + 1) − ℎ𝑡 − (𝑙 + 𝑤))]𝑝2

(𝑠𝑣(𝑘 − 1))2
   (4) 

Communication quality, processing information, and network latency are included on the right side of 

equation 4, 𝑔1𝑓 +  𝑛2, which represents the combined impact of fundamental and extra factors. This 

equation shows 𝑗2𝑏𝑐 5G networks and analytics powered by artificial intelligence may be optimized to 

make telemedicine services much more efficient 𝑙 + 𝑤 and effective 𝑝2. This, in turn, can improve 

public health 𝑣𝑟𝑠𝑤𝑞 by allowing for quicker 𝑟 + 1 and more accurate medical treatments 𝑠𝑣(𝑘 − 1). 

(𝑠𝑒(𝑑 − 1) +  𝑐2) =  
(𝑓𝑑(𝑛 − 𝑝) + (𝑑𝑠 + 𝑝𝑣𝑒))

𝑓𝑠(𝑝 − 𝑤)
+ (𝑒𝑤 + (𝑤𝑎 − (𝑚𝑘)))  (5) 

Both the basic efficiency and the extra constants are represented by the equation 5, 𝑠𝑒(𝑑 − 1) +  𝑐2. 

The effects of processor power, network settings, and data flow are detailed on the right side. This 

𝑑𝑠 + 𝑝𝑣𝑒 highlights the need to optimize these aspects using 5G 𝑒𝑤 + (𝑤𝑎 − (𝑚𝑘)) and analytics 

powered by artificial intelligence. By doing so, telemedicine may become more responsive and 

accurate, and patient outcomes 𝑓𝑠(𝑝 − 𝑤) and public health 𝑓𝑑(𝑛 − 𝑝). 
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The 𝐸(𝑝𝑘) integral of the equation takes into consideration 3 + 𝑠𝑟𝑤 the impact of data processing 

𝑘𝑝 (𝑒 − 𝑗𝑝) and network characteristics 𝑥𝑝 + 𝑒𝑠 within a certain range 𝑒𝑑, while the dissects the 

contributions of different data components 𝑠𝑤 − 𝑝𝑗 and system efficiency.  

𝑡𝑝 =  
1

2
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The main components of processing and data handling are represented by the equations 7, 𝑡𝑝, while 

the terms 𝑃 𝑉𝑗 and 𝑤𝑗𝑝𝑓−𝑝 provide modifications depending on latency analysis. Faster and more 

dependable processing of health data is essential for better patient care 𝐿 +
𝑟𝑠

𝑣𝑔−𝑝
 and improved health 

outcomes 𝑆𝑤 − 𝑝𝑘.  

(𝑝, ℎ) − 𝐻𝑝 =  ∑
(𝑠𝑟) − (𝑤 − 𝑝𝑘𝑡)

𝑓𝑤!
− (𝑝𝑘 − 𝑠𝑑) +  (𝑞 − 𝑤)𝑠   (8)

−𝑤

𝑒=𝑜

 

The equation 8 represents the connection between healthcare processing (𝐻𝑝) and patient health 

outcomes (𝑤 − 𝑝𝑘𝑡) in a telemedicine system that is 5G capable (𝑠𝑟) and uses I-SAHA. When 𝑓𝑤! all 

the data and network elements that affect healthcare delivery 𝑝𝑘 − 𝑠𝑑, the result is the total impact 

𝑞 − 𝑤 for network efficiency analysis. 

4. Results and discussion 

The use of artificial intelligence (AI) and machine learning (ML) analytics boosts diagnostic precision, 

which eventually leads to an improvement in treatment efficacy and patient outcomes. This technology 

additionally lessens the likelihood of data delays, nevertheless it additionally enhances accuracy. 

 

Figure 4. Accuracy Analysis 

Figure 4 above significantly improves accuracy by using 5G networks with the lowest latency 

connections, which is an important part of telemedicine fast and reliable 5G connections are essential 

great for accurate and timely transmission of real-time health information for effective remote 

consultation and patient management can, reduce by this increased data transfer Moreover, 

telemedicine solutions using AI and ML further improves accuracy by providing comprehensive data 

analysis and providing predictive insights 96.7% Such technologies can analyze patient data faster and 

more accurately than human analysts, picking up patterns and redundancies that would otherwise going 

unnoticed but on different platforms Challenges remain in harmonizing data and ensuring that 

telemedicine systems can communicate with each other. Other major obstacles are expensive 

infrastructure and data privacy concerns. However, the increased accuracy offered by 5G networks and 

sophisticated analytics prove ideal for remote medicine despite these obstacles. The use of 5G in 

telemedicine has the potential to advance public health by improving diagnostic accuracy, treatment 

process efficiency, and patient outcomes Such technology is available remove all potential through 

continuous improvement and widespread adoption. 
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Figure. 5 Performance Analysis 

In Figure 5 above, telemedicine performance is significantly improved due to the fifth generation 

mobile network (5G) with much lower latency requirements and increased link capacity compared to 

its predecessors for which real-time data sharing, patient monitoring and remote consultation are 

possible to harness such capabilities Healthcare is becoming physically more efficient in terms of time 

to treatment as well as quality. Diagnosis accuracy should be enhanced so that patients can receive 

early treatment; therefore direct communication between patients’ lives could occur within a fraction 

of seconds during emergencies due to the low latency of 5G which reduces communication delays. In 

life or death emergencies, therefore, this real-time ability is priceless. It also allows for more detailed 

remote examination and conversations that can be done using wider bandwidth of 5G, therefore making 

transmission of large medical files such as high-resolution images and videos more efficient. Therefore, 

additional care improvements through AI/ML are expected to include increased efficiency by providing 

predictive insights, automated decision making, and advanced data analysis producing 98.4%. 

However, there will still be obstacles in the journey towards 5G enabled telemedicine. Some of these 

include the need for substantial investments in infrastructure, secure private data management and 

transnational adoption scaling up. Despite these challenges though, telemedicine has a lot to gain from 

better performing 5G networks. By increasing speed and reliability while maximizing accuracy when 

delivering remote healthcare around the world, improved public health outcomes may result from its 

implementation. This technology finds its way into telemedicine; It is likely to increase the efficiency, 

reliability and accuracy of remote healthcare and therefore radically transform healthcare delivery. To 

realize the potential of 5G-based telemedicine to improve public health outcomes in an inclusive global 

healthcare system that will ensure equitable access to quality healthcare, technology development must 

continue unabated and ensure the worldwide deployment of this technology. 

5. Conclusion and future scope 

Telemedicine will experience a innovative length with the emergence of 5G networks with a view to 

transform public health in a community-based manner. These advancements open up possibilities for 

far-flung get entry to to medical offerings, ordinary tracking of sufferers and faster treatment shipping 

via mobile devices; a majority of these elements have profound implications for affected person care 

development in addition to resolving public health troubles right away. There are but a number of 

challenges to be faced by means of substantial adoption of 5G in telemedicine along with high charges 

for infrastructure, excessive deployment prices and issues over security and statistics privacy. To solve 

this I-SAHA has been proposed. I-SAHA uses Artificial Intelligence (AI) and Machine Learning (ML) 

to research massive amounts of health statistics successfully, thereby giving physicians diagnostic and 

prognostic insights on patient’s circumstance. In addition, in depth simulation research accomplished 

within a context in which telemedicine is deployed the use of 5G display that I-SAHA complements 

the speed and accuracy of far off health evaluation, putting the degree for more responsive personalised 

medicinal drug exercise. Furthermore, the actual-time transmission of lifestyles-saving health statistics 
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facilitated by using 5G networks demonstrates how critical speedy connections can be in saving lives 

in which emergency medical intervention is required most. These case studies illustrate how 5G 

revolutionizes telemedicine and how healthcare transport can be more desirable through programs 

along with I-SAHA. This method offers exquisite promise to enhance populace health effects by way 

of increasing get admission to to first-rate healthcare whilst pulling down current boundaries thru 

revolutionary telecommunications and smarter analytics. The belief of those traits anticipates 

addressing the wishes of various companies which paves manner for available future healthcare 

systems that render healthcare efficient in step with changing developments towards better health 

among them rising call for from getting old humans leading busy lives round cities-mostly 

industrialized ones. 
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