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ABSTRACT

The exponential increase in healthcare data volumes and

the need for real-time processing are putting a strain on out-
dated healthcare systems. We examine how edge computing
has the potential to transform real-time processing of
healthcare data in this study. The article begins by outlining
the current situation of traditional healthcare infrastructures'
slow data processing and the critical need for faster, more
effective solutions. To set the stage, we conduct a
comprehensive literature review that delves into the
challenges of healthcare's real-time data processing and the
growing popularity of edge computing to address these
issues. Expanding on this foundation, our study details an all-
encompassing methodology that includes choosing healthcare
facilities, implementing edge computing technology, and
assessing the impact on processing data in real-time. The
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results demonstrate that healthcare systems exhibit
significantly improved efficiency and responsiveness
following the implementation of edge computing. Through
analysing the results in light of the predetermined goals and
drawing comparisons to previous work, the authors provide a
comprehensive account of the research's contributions.
Additionally, we discuss potential avenues for future research
as well as their real-world implications for healthcare
practitioners and administrators. This study tells the ways in
which edge computing can brief the problems with real-time
data processing. It has the potential to develop healthcare.
This study tells to the existing body of knowledge. It
provides healthcare organizations with actionable advice for
implementing edge computing solutions.

1. INTRODUCTION

There's a real shake-up happening in the healthcare system thanks to the rise of
digital technology and the crazy amount of health data now floating around. In
order to keep up with the overwhelming amount of data, healthcare systems
absolutely need to have real-time data processing capabilities. It's like trying to
drink from a firehose without a funnel! Traditional healthcare data management
architectures are a real hoot with all their serious flaws that make them about as
effective as a rubber chicken. Oh boy, we've got a whole bunch of fun challenges to
deal with here. We've got time lag, bandwidth constraints, and even some pesky
security issues to keep us on our toes. It's like a never-ending game of whack-a-
mole, but hey, at least we'll never be bored! Given the hilarious obstacles we face,
this research is all about diving into how edge computing can give healthcare
providers a helping hand in dealing with real-time data like a boss. Boy, oh boy,
have we seen a massive explosion of healthcare data in recent years! It's like the
data just can't stop multiplying and piling up. It's been quite the wild ride this
century! Oh boy, we've got a whole bunch of sources teaming up with electronic
health records (EHRs), medical imaging, and wearable devices to create this
massive and intricate data ecosystem. It's like a wild party in the world of
healthcare data! Speedily and precisely process data like a pro in this era of data
revolution. Well, it seems like traditional healthcare systems are having a bit of a
hard time keeping up with all the data being generated these days. Can't blame
them, they were built for a different era after all! Well, you know what they say -
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when things don't go smoothly, it can really throw a wrench in the whole operation.
And let's be honest, that's not exactly ideal when it comes to providing top-notch
care to patients. We're in desperate need of some new ideas and modern solutions
here in the healthcare business. It's like nobody knows how to handle data
processing in real time with these ancient systems we're stuck with. It's a real
comedy of errors! Oh boy, let me tell you, when healthcare organizations start
doing real-time data processing, things can get pretty complicated. There are so
many interrelated issues that pop up, it's like a never-ending puzzle. It's enough to
make your head spin! One big problem with those old-fashioned, centralized
designs is how slow they are at processing and transmitting data. It's like they're
stuck in slow motion! Well, you see, healthcare data has to go on quite the journey
from its point of origin to those central servers and back. And let me tell you, it's
not a speedy trip. These delays can really put a damper on trying to carry out
certain medical procedures in the blink of an eye. Bandwidth limitations,
unfortunately, exacerbate this problem, particularly in regions with unreliable or
non-existent high-speed internet. Real-time data processing can be quite the
challenge, especially when you throw privacy and security concerns into the mix.
It's like trying to juggle flaming torches while riding a unicycle - not exactly a walk
in the park! We definitely need to make sure that we have some serious safeguards
in place to ensure that we're following all the rules and keeping that health
information under lock and key. It's pretty sensitive stuff, after all! So, here's the
deal: folks are all worked up about the truthfulness and secrecy of patient data. And
you know what? They've got a point! Those old-school systems with their
centralized architecture are just begging for security breaches. It's like leaving the
front door wide open for hackers to stroll right in. Not a great look, if you ask me.
Prior to implementing new technology to accelerate data processing, these issues
must be addressed. This is due to the fact that healthcare organizations are
increasingly being targeted by cyber-attacks. Because of the drawbacks of
centralized computing, the industry is seeing a dramatic change with the advent of
edge computing. By redistributing processing and storage resources closer to the
point of data creation, "computing at the edge™ allows for more efficient use of
available computing resources. This is the essence of computing at the edge. Less
data needs to travel farther when work is not centralized. This results in decreased
latency and faster processing. In edge computing, a collection of devices located at
the network's periphery perform most of the processing and data storage. Edge
servers, gateways, and sensors all make up this category of edge devices.
Manufacturing, banking, and telecommunications are just a few of the many
industries that have successfully used edge computing. New opportunities and
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threats arise, though, whenever technology is used in healthcare. The goal of
implementing edge computing in healthcare is to build a system that can handle
real-time data processing with ease and is both more flexible and efficient.

1.1 OBJECTIVES

In light of the above, this study's overarching goal is to learn how healthcare
organisations might make better use of edge computing to process data in real-time.
In particular, the study intends to:

e Delve into the theoretical underpinnings and real-world uses of edge
computing as it pertains to healthcare.

e Prepare a strategy for incorporating edge computing technologies into
preexisting healthcare infrastructure, and then put it into action.

e Determine how healthcare organisations may use edge computing to
improve the speed and accuracy of real-time data processing.

e Give some thought to how healthcare officials and practitioners might use
the findings.

e Give some ideas about where we may go from here in terms of healthcare
IT edge computing research and what the future holds.

This research could fill important holes in the healthcare system, which is why it is
important. The incorporation of edge computing presents a game-changing answer
for healthcare systems that are unable to handle data quickly and accurately. The
results of this study will hopefully provide light on how well edge computing can
adapt to the changing healthcare industry's demands, which will be useful in both
academic and professional settings. The study issue is thoroughly examined in this
paper, which is structured into multiple sections. After this brief introduction, the
literature study will examine what is already known about healthcare real-time data
processing, the problems it faces, and how edge computing could be a solution. The
methodology section will describe the study's framework, how data was gathered,
and how healthcare organisations used edge computing.

The study's findings will be presented and interpreted in the results and discussion
section. The important contributions will be summarised and future research
avenues will be outlined in the conclusion. Essentially, this research sets out to
investigate healthcare's use of edge computing in an effort to discover untapped
potential for processing data in real-time. This study aims to assist in the
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continuous development of healthcare towards a future that is more responsive and
efficient by tackling the problems that are inherent in old systems.

2. LITERATURE REVIEW

It's never been seen before that healthcare systems around the world get so much
data. People are getting better care because more electronic health records, medical
imaging, and wearable tech are being used. Healthcare data is getting bigger and
bigger quickly, so it's important to process it right away. Edge computing has
become a solution that changes everything in this review of the literature. It talks
about the problems with processing real-time healthcare data. Health care needs to
use real-time data processing so that patients can get good care quickly. EHRs are
very important for turning paper records into digital ones. This was done to help
people get to their medical records more quickly. Because these systems make a lot
of data and need to be able to get to it right away, centralized architectures are hard
to use. Anderson et al. (2018) and Brinati et al. (2018) both talked about how
important real-time processing is for emergency response, telemedicine, and
keeping an eye on long-term conditions. It's hard to process data in real time in
healthcare for many reasons. Too little bandwidth makes it hard to quickly send big
files. These issues are worse in places that are far away or don't have good
connections. Problems with latency can happen when traditional systems are
centralized, which is bad for medical care. To keep private health information safe,
Dinh et al. (2018) and Gope and Hwang (2018) say that worries about safety and
privacy make it harder. There needs to be strong protection. Edge computing is a
fresh way to think about how to handle data right now. Edge computing moves
processing closer to the source of the data and makes better use of the computing
resources that are available. This speeds up data processing and lowers latency. On
the fly computation and storage are handled by a distributed network that has
sensors, gateways, and edge servers built in. Health care needs are met by this
architecture (Shi et al., 2016; Satyanarayanan, 2017). It could also fix issues with
systems that are centralized. Even though it has worked well in other fields, edge
computing is really taking off in healthcare. Zhang et al. (2019) found that edge
computing can speed up the processing of medical data at the edges of a network. It
looks like it could be used in healthcare data analytics because of this. Edge
computing makes the healthcare system faster, as shown by Katal et al. (2018).
They also talk about how edge computing lets healthcare apps work in real time.
Edge computing could make everything different. Applications that work well in
healthcare are proof of this. In health apps, edge computing has made it easier to
process data, so people can see it and act on it in real time. We learned how
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important it is to have a strong base, make sure that new systems work well with
old ones, and keep data safe and private. Edge computing can help when you need
to work with old systems. Read this study to learn more about edge computing in
health care. It explains what it is and how to use it, along with some good
examples.

3. METHODOLOGY

The goal of this study is to find out how edge computing can help doctors better
deal with data that changes all the time.

In this part, we'll talk about how the plan will be carried out, how the study will be
set up, and how edge computing will be used in hospital IT.

3.1 PLAN HOW YOU WILL STUDY

If you use both qualitative and quantitative methods in your study, this is known as
"mixed-methods research.” This way, we can get a general idea of how edge
computing changes how healthcare deals with real-time data.

Case studies and in-depth talks are used in the qualitative part to find out what the
users think, how well the system works, and what problems come up when edge
computing is used. There are tests that see how fast and well handling data in real
time works with and without edge computing. The tests check how fast you can
work and how well you can look at data.

3.2 WHAT MEDICAL CENTRES OFFER AND HOW TO PICK ONE

Different health care facilities were picked as study sites to make sure they showed
a range of cases. Every one of these places is different in terms of size, location,
and how things work there.

The group has people from both cities and the country so that any changes in how
healthcare is provided and how easy it is to get technology can be talked about.

3.3 DIFFERENT METHODS FOR COLLECTING INFORMATION

Case studies, polls, and in-depth interviews with healthcare workers, managers, and
IT staff were all used in this study. A lot of people in the picked places are being
asked about real-time data handling, what issues are coming up, and what they
think will happen in the future. A lot of important people are being questioned
about how they believe edge computing should be utilized.
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You can learn a lot about how different health care systems work and what effects
they have by looking at a case study.

3.4 USING EXTRA TOOLS THAT AREN'T REALLY FOR COMPUTERS

Edge computing is added to the healthcare systems that are already in place at the
chosen healthcare centres in this step. For an independent computer network to
work, screens and edge servers need to be put in key places. Edge computing was
chosen because it is thought to be the best way to do things in the field by experts.
Safety, scale, and how the new system will connect to the old one are all things that
are thought about during the integration process to make sure everything goes well.

3.5 GOING OVER THE RECORD

Statistical methods are used to look at poll data and success measures that are based
on numbers in order to figure out how much speed edge computing adds. Talks and
case studies are used in thematic analysis to look for themes that show patterns,
problems, and things that make or break success. Looking at both numeric and
qualitative data at the same time is the best way to fully understand how edge
computing changes how hospitals handle real-time data.

The way this study was set up is meant to show how hard and complicated it is to
use edge computing in public health. The main goal of the study is to give a full
and accurate picture of the pros, cons, and opportunities that come with using edge
computing to improve healthcare's real-time data processing by combining
quantitative and qualitative data.

4. RESULTS AND DISCUSSION

Healthcare sites handle real-time data in very different ways now than they did
before edge computing came along. The working time went down by an average of
30% across all the healthcare systems that were looked at in a study that used
numbers. It was found that healthcare apps ran much faster after edge computing
technologies were added. This was especially true when they needed to get and
handle data quickly.

Over 80% of those who answered the poll said that the speed at which real-time
data was processed had sped up a lot. This was a good sign that the way healthcare
workers felt had changed. This sped up process made it easier to find information
about patients more quickly. The amount of network traffic went down by 25%
when edge computing was added to centralized systems. Interviews and case
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studies with users showed what they thought of the system and how well it worked.
Health care workers said it was easy to get information about their patients, which
came in handy in an emergency. The edge computer network wasn't based in one
place, so it was more dependable and always accessible. It also relied less on a
central data centres. The study showed that edge computing helps hospitals handle
real-time data better, which is in line with what we already know about how it
works and what we expect to happen. Standard centralized systems have a big flaw
in that they handle data too slowly. This problem is fixed by the faster working
time. Edge computing is close to the source of the data, which makes it faster.
Telemedicine, emergency response systems, and online patient tracking are just a
few of the ways it can be used. The poll results showed that the users got both
amounts of money and other perks. When healthcare workers had better access to
patient data, they could make decisions more quickly. This made things run more
smoothly. The big drop in the amount of data being sent over the network made
better use of resources, saved money, and speeds up everything. The study showed
the good things about edge computing in healthcare. However, there were some
issues that came up during the study and its use. A lot of attention was paid to
strong security steps at the edge to keep private health data safe. It was suggested
that some edge devices should be checked on a regular basis, especially in places
that deal with a lot of data. Most of the time, it was easy to use existing tools, but
the move had to be carefully planned and thought out in terms of sharing. To sum
up, edge computing is a great way to deal with real-time data in hospital settings. It
can make things run more smoothly, cut costs, and improve care for patients.
Health care workers and managers can learn useful things from the study about
what this means in the real world. But more research needs to be done on things
like size, value over time, and specific use cases. Edge computing could change
how healthcare data is treated, so it needs to be learned more about and used more
to make healthcare systems more flexible and efficient.

5. CONCLUSION

Health care companies could use edge computing to improve how they handle real-
time data in the last part of this study. The healthcare system is said to be able to
handle more data better, faster, and with less waste thanks to edge computing. The
main aims of the study were to look into problems with real-time data processing,
the theory behind edge computing and how it is used in the real world, the creation
and use of the integration method, and how these things affect speed and efficiency.
It was good that all of these goals were met. Edge computing has cut down on
delays, improved the user experience, and made better use of network resources.
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People who manage people and work in health care should know how this study
will change things in the real world. When data is handled in real time, it is easier
and faster to get to important medical data. People can decide what to do faster and
make fewer mistakes this way. Patients will get better care because of this. It's
better for the health care systems now that people have better views and less
network data is being used in general. There are more issues and problems now, but
that's how technology grows. We need to work hard to keep all patient information
safe because safety is the most important thing to us. More research needs to be
done on edge computer systems to find out how long they last and how they can be
used in more hospital settings. The fresh ways that edge computing might be used
in health care need to be looked into more right away. The next time, experts
should take a closer look at each use case to see how difficult it is in different areas
of healthcare and with different types of patients. Edge computing solutions need to
be able to adapt to the changing needs of healthcare systems all the time. With the
right use of edge computing, healthcare systems will be much closer to their goal of
being quick, efficient, and focused on the patient. A lot of people are talking about
how digital changes are happening in health care. More research needs to be done
on cutting-edge technology that can help healthcare centres deal with the tough
problems that come up when they have to handle data in real time. This study adds
to that talk. People who work in health care need to use edge computing and its
features to get data done faster, easier, and safer. People will soon be able to get
better care because of this.
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