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Abstract

This paper discusses the development of an 10T-based Congenital Heart Disease prediction system to
automate the process of predicting cardiovascular diseases. This system is based on sensing various
parameters such as the user’s heart rate, blood pressure, and oxygen saturation levels. These
parameters are monitored through wireless sensors and integrated with cloud computing services. The
system also incorporates Machine Learning methods and algorithms to predict cardiovascular diseases
with a high degree of precision. The use of cloud computing services helps to guarantee data security
through secure authentication, encryption, authorization, access control, and usage control. This
automated system produces personalized risk reports, which enables physicians to track changes in
cardiovascular health and provide a personalized plan for preventive care. The effectiveness of this
system has been evaluated through various case studies, demonstrating its potential to provide early
detection of cardiovascular diseases. This paper highlights the importance of cloud computing
services for improving the security and accuracy of predicting cardiovascular diseases. Moreover, it
presents a comprehensive overview of system development strategies to further enhance the
scalability and accuracy of this system.
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1. Introduction

The Internet of Things (loT) based Congenital
Heart Disease (CHD) prediction system has
the potential to revolutionise the way
healthcare providers identify, monitor and
treat patients with CHD. By providing a real-
time, highly-accurate, comprehensive view of
the patient’s current condition, clinicians can
more accurately diagnose and predict potential
complications. This system could greatly
improve  clinical  decision-making by
eliminating the need for heuristic approaches
that currently exist [1]. For those with CHD,
early detection of complications can
potentially mean the difference between life
and death. Currently, the diagnosis of CHD
requires hospital visits or referral to specialist
centers, and avoidance of the symptoms allows
progression of the disease which can have dire
consequences. loT-based CHD prediction
systems can yield more accurate results faster,
potentially saving lives and improved quality
of life [2]. The monitoring capabilities of the
system allow for real-time warnings when
complications arise. Clinicians can monitor the
patient at all times and intervene immediately
when signs of CHD develop. This adds to the
predictive power of the system, as data points
can be observed quickly and accurately.
Additionally, the system allows for remote
monitoring,  enabling  more  effective
management of patients, reducing the need for
hospital visits and lowering healthcare costs.
loT-based CHD prediction systems can also
assist in improved quality of life [3].
Symptoms of CHD can be monitored more
closely than the average person and
appropriate management strategies can be
provided. Moreover, patients with CHD can
track the development of their condition in
real-time and access lifestyle advice. The use
of loT-based CHD prediction systems could
potentially revolutionize the way clinicians
diagnose and treat CHD patients [4]. The
overall goal is to improve accuracy, increase
early detection of complications, and reduce
healthcare costs associated with diagnosing
and treating CHD. This system could have a
profound impact on patient outcomes,
allowing patients and clinicians to act quickly
and intervene as soonas complications arise.
The emergence of Congenital Heart Disease
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(CHD) prediction system wusing cloud
computing is an innovative development that
has improved the quality of life and safety of
patients [5]. Diseases associated with the heart
are often hard to detect due to their elusive
symptoms.  However, utilizing  cloud
computing to predict and analyze the various
elements of CHD can help to catch the
symptoms early and provide timely treatment.
This system can also improve accuracy,
security, and reliability when discussing
patient data in medical settings [6-7]. Cloud
computing is a technology that provides users
with shared access to virtual computing
services which are shared in a secure cloud
environment. In the context of CHD, cloud
computing can be used to securely store,
analyze, and access patient data in real-time,
which can then be used to detect early warning
signs of CHD, improve patient care, and assist
in deciding on the appropriate treatments [8].
By leveraging cloud computing, CHD
prediction services can be provided to both
medical professionals and patients. Medical
experts can use cloud-based CHD prediction
systems to accurately evaluate the patient's
condition and treatment options in near real-
time, while also being able to access the
patient's entire medical history with ease [9-
10]. Meanwhile, patients can take advantage
of such services by being able to monitor their
health remotely and receive medical advice
faster. Moreover, the use of cloud computing
to provide CHD prediction services can help to
improve the authentication and data security of
patient information. Cloud computing can
enable doctors and medical teams to securely
store and access patient data from anywhere,
while ensuring its integrity and protection
[11]. The data is encrypted and stored in a
secured cloud environment, making it safe
from malicious hackers or unauthorized
personnel. This ensures that patient data is
only accessible to authorized personnel and is
kept confidential [12-13]. The development of
CHD prediction systems using cloud
computing is a major breakthrough in the
medical world. It promises to revolutionize the
way chronic illnesses are managed and
diagnosed, while also amplifying the
authentication and data security of patient
data. This technology has already proven
beneficial for both medical professionals, as
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well as individuals, and it will continue to

improve in the following years [14-15]. The

main contribution of the research has the
following,

e Multi-factor authentication (MFA) to
enhance secure access to patient data
stored in the cloud and centralized policy-
based access control to provide granular
access to patient data.

e Data encryption at multiple levels to
prevent unauthorized access and data
anonymization and masking for improved
patient privacy.

e Built-in alert systems for real-time
monitoring of system activity and log
analysis for monitoring and detecting
anomalous user behavior.

e Hardware-level authentication to protect
against malicious attacks and role-based
access control to further refine user roles
and ensure better data security.

e Use of biometric authentication for secure
access to patient records and real-time
monitoring and alerting for detection of
potential attacks [11].

2. Related works

One of the major challenges of modern
healthcare is the implementation of robust
systems to predict congenital heart disease in a
timely, effective, and secure manner. With the
development of the Internet of Things (loT),
the trend to introduce new technologies in
healthcare is rapidly increasing. A prominent
example of this is the use of loT-based
Congenital Heart Disease Prediction System
(CHDPS) to diagnose and predict cardiac
conditions such as coronary heart disease [16].
This system enables healthcare providers to
accurately diagnose, predict, and monitor
cardiac conditions in patients with congenital
heart disease. However, due to its complexity,
implementing such a system requires thorough
analysis of its data security requirements. As
user data is potentially sensitive and often
involves sensitive patient medical records, it is
important to ensure that the CHDPS is secure
and reliable to protect the data. One of the
most efficient and cost-effective solutions to
ensure data security and authentication is the
implementation ~ of  cloud  computing
technologies [17-18]. For example, cloud
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computing enables providers to securely store
and access patient data from anywhere,
anytime. It also provides encryption protocols
to protect data from unauthorized users.
Additionally, by using cloud-based analytics,
providers can gain valuable insights from data
in a secure and timely manner. Moreover,
using cloud-based solutions for CHDPS
enables providers to access their services from
any internet-enabled device [19]. This ensures
increased efficiency and interoperability,
decreasing the workload of healthcare
providers. Furthermore, cloud-based solutions
also provide scalability, allowing providers to
easily adjust their services to meet the
changing demands of their patients. This
increases the availability of services and
reduces costs associated with upgrading or
expanding systems. Furthermore, cloud-based
solutions also provide an easy-to-use
environment, reducing the time taken to
create, manage, and store data [20]. while it is
essential for providers to consider the security
and authentication requirements of CHDPS,
the use of a cloud-based platform can enable
providers to process and store data securely
and efficiently. It also enables providers to
access their services from any device, enabling
increased scalability and interoperability.
Therefore, cloud-based solutions are a secure
and cost-effective solution for providers to
implement CHDPS to predict and monitor
congenital heart disease [21]. loT based
Congenital Heart Disease Prediction System
(CHDPS) is an emerging technology that
provides insights about the likelihood of the
occurrence of heart disease in a patient. This
system is widely accepted in the medical field
for its capability to reduce the suffering and
fatalities related to CHD. It helps predict the
onset of this fatal disease in an individual by
utilizing data collected from loTs, such as
wearable sensors, body-mounted devices, etc
[22]. However, the implementation of CHDPS
can bring up major security challenges when
the collected data is stored and processed
across various cloud computing providers. It is
essential to have robust authentication systems
and strong data security protocols for an
effective and a secured CHDPS. Several
authentication approaches such as, biometric-
based systems can be employed to guarantee
the security, integrity, and accuracy of both the
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providers and patients. The user of the system
can also authenticate their identity and the
access to their data by using a secure token or
digital certification [23]. Data security policies
should also be adopted by the cloud providers
to ensure a secure data handling. Adopting
such approaches, like encrypting the data
before storing it in the cloud, and signing up
the leaked data, using digital signature, shall
guarantee a secure system and will help to
maintain data integrity. Additionally, the use
of a Cloud Access Security Broker (CASB)
can further strengthen the security of CHDPS
[24]. A CASB will enable the enforcement of
policies and protect the system from various
external and internal threats. An loT device
firewall protection system can also be
employed to protect the system from malicious
attackers and code injection attacks [25]. The
authentication and data security should be put
in the forefront while developing a CHDPS.
Advanced authentication systems, secure data
policies, and utilization of virtual firewalls
should be used to ensure the secure access and
storage of patient’s data in the cloud providers.
This will ultimately provide a safe and secure
system and help reduce the suffering due to
CHD.

The novelty of the 10T Based Congenital Heart
Disease Prediction System to Amplify the
Authentication and Data Security Using Cloud
Computing is its ability to leverage cloud
computing and predictive analytics to securely
and accurately verify patients' identity and
provide real-time data about their current
cardiovascular health status. By combining the
data from various medical devices and
healthcare data sources, the system is able to
accurately diagnose congenital heart diseases,
monitor patient health over time, and provide
real-time alerts for potential threats.
Furthermore, this system enables the secure
authentication and authorization of patients
backed by a secure cloud infrastructure,
offering a secure platform for the sharing of
confidential medical data. This allows for
increased efficiency, transparency, and privacy
for both the patients and their healthcare
providers.

3. Proposed Model
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loT based Congenital Heart Disease Prediction
System to amplify the Authentication and Data
Security using Cloud Computing is an
innovative approach to enhance the patient’s
safety, reliability and accuracy. Cloud enables
a secure and reliable platform for transmission
and storing of sensitive patient data like ECG,
heart disease analysis values, etc. It provides a
high level of security by encrypting the
transmitted data and storing it in secure
databases. The system uses a combination of
Artificial Intelligence, Machine learning and
cloud computing. It is designed for secure data
exchange and storage between monitored loT
devices, gateway devices and cloud. The
system is used for heart disease prediction by
monitoring the patient’s health using wearable
devices. The system leverages the power of
cloud computing by utilizing Al algorithms to
process large amount of data and to deliver
accurate predictions and results. The Al
algorithms are trained on the data extracted
from the loT devices and enable predictive
analysis. The system also uses Machine
learning algorithms for classification and
anomaly detection purposes. The analytics part
of the system helps in providing actionable
insights, diagnoses and disease treatments
design. The system also helps in implementing
efficient authentication and data security
mechanisms to ensure secure data transmission
across the various platforms. Security
protocols like TLS and SSL are used to
encrypt the data on the transmission path and
the data is stored in secure databases. The
system is also integrated with Blockchain
technology to provide decentralized control for
authentication and access control. The data
stored in the cloud can be accessed and
analyzed as per the requirement. The cloud
also provides scalability and flexibility to the
system by allowing dynamic addition and
removal of system components. This system
helps in providing a secure, reliable and
accurate  platform for monitoring and
prediction of Congenital Heart Disease.

3.1. Construction

The emergence of cloud computing and the
Internet of Things (loT) technology creates
new opportunities in the healthcare industry,
and Congenital Heart Disease
(CHD)Prediction System is one of the most
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pivotal domains. In this system, many
complex and sophisticated tasks are involved
such as acquiring patient medical records from
remote  diagnostics  sensors, ECG/EEG
waveforms, analyzing patients’ health data,
and predicting their heart diseases. Most
importantly, the crucial aspect of this system is
to ensure data security, privacy, and
authentication between the patient and the
healthcare service provider. The proposed
system will focus on developing an 10T- Based
CHD system for enhancing the authentication
and data security using cloud computing. The
main objective of the proposed system is to
provide a secure means of exchanging data
between cloud servers, remote diagnostics
sensors, and medical institutions. Furthermore,
this system integrates the authentication
feature to ensure maximum security for the
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patient’s data during transmission. The
authentication feature will enable remote
diagnostics sensors, cloud servers, and medical
institutions to authenticate each other and
provide the necessary encrypted data to the
concerned involved parties. Moreover, cloud
computing technology will also be used to
store patient’s medical data on the cloud for
storage and accessibility. This provides the
patient with the access to their medical
records, whenever and wherever they need
them.  Furthermore, the CHD prediction
system will use advanced Machine Learning
(ML) algorithms such as deep learning and
deep neural networks to provide accurate
diagnosis of CHD based on acquired
ECG/EEG waveforms and patient's health
data. The construction diagram has shown in
the following fig.1
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Fig.1: Proposed construction diagram

The machine learning algorithms will be
trained by a massive database of patients’
medical records to provide better diagnosis
and improved accuracy in predicting their
future health conditions. Besides, the system
will integrate an internet gateway to facilitate a
secure transmission of patient’s medical
records from remote diagnostics sensors to
cloud servers. It is important to ensure data
security and privacy during transmission and
this can be achieved by implementing privacy
protocols such as end-to-end encryption. Also,
the system should also prevent any malicious
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activities from hackers through cyber-security
measures such as firewalls and secure
authentication features. The CHD prediction
system will be based on an advanced loT
infrastructure and cloud computing, and this
will allow medical institutions to provide
better services to the patients by providing
them with improved data security and
increased accuracy in diagnosis. It will also
enable patients to keep track of their medical
records, thus ensuring that their data is not
compromised. By implementing such a CHD
prediction system, health officers can better
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monitor their patients’ health conditions, even
when they are at a distance.

3.2. Operating principle

The 10T based Congenital Heart Disease
Prediction System uses cloud computing to
amplify authentication and data security.
Cloud computing is a technology that relies on
remote servers located on the Internet for data
storage, processing, and data management
needs. The system uses sensors and devices
connected to the Internet to collect data and
send it to the remote server, where the data is
securely stored and processed. This system
runs on the security, authentication and data
encryption provided by the cloud computing
platform. All data acquired from the sensors is
encrypted before being sent to the cloud, and a
unique identifier code is assigned for each user
account. This unique code allows the cloud to
authenticate the data and then process it using
algorithms for prediction. Once the data is
processed, the cloud then verifies the results
using statistical and machine learning
techniques to understand the patterns in the
data and then predict the occurrence of a
certain type of congenital heart disease. The
results are then sent back to the user account

ceccocncccecoceee
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through a secure connection. This system
helps reduce the costs associated with
traditional testing of a patient's condition. It
also provides a secure platform for data
storage and analysis which ensures privacy
and accuracy. It also ensures that data is up to
date and secure from unauthorized access.

3.3. Functional working

The integration of Internet of Things (loT)
with cloud computing can be a powerful
platform to predict the early onset of incidents
of congenital heart disease. This paper
proposes an 10T based congenital heart disease
prediction system which leverages the cloud
infrastructure to amplify the authentication and
data security. The proposed system uses a
heart rate sensing device such as a smart watch
or a fitness device to measure the patient's
heart rate pattern and sends the collected data
to the cloud platform for analysis. In order to
maximize the accuracy of this system, a
comprehensive set of data such as age, gender,
medical history as well as the heart rate pattern
of the patient collected from the device is then
utilized. The operational flow diagram has
shown in the following fig.2
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Fig.2: Operational flow diagram

Eur. Chem. Bull. 2023, 12 (S3), 7201 — 7213

7206



10T Based Congenital Heart Disease Prediction
System to Amplify the Authentication and Data
Security Using Cloud Computing

The sensors generate and transmit data to the
cloud. This data is then stored in the cloud in
an encrypted form for secure access. Machine
learning and artificial intelligence algorithms
are then utilized to study the data and identify
patterns that can be used to detect the risk of
congenital heart disease. The cloud platform is
then used to analyze the data in real-time to
identify any discrepancies in the heart rate
pattern of the patient which could help in
predicting the onset of this complex disease.
The cloud platform also offers scalability and
availability of data resources which provide
enhanced security, authentication and data
security. By using the cloud platform, the data
is hosted and stored in a secure environment.
Additionally, the authentication is provided
through making the encrypted environment
accessible only to authorized personnel. This
authenticity and security of the data is very
important as it helps in avoiding misuse and
unauthorized access of the data. In order to
further enhance the security of the data, the
cloud computing platform provides a data
backup mechanism and also offers data
recovery capabilities in case the data is
compromised or lost. Moreover, the cloud
platform also enables the users to monitor the
activity logs and view the audit logs to further
secure the system. The proposed loT based
congenital heart disease prediction system uses
the cloud platform to offer scalability,
enhanced authentication and data security to
ensure the integrity of the data. This allows for
a secure and authentic environment and also
facilitates the development of a reliable and
secure data analysis system for the early
prediction of congenital heart diseases.

4. Analytical Discussion

The performance of an 10T based Congenital
Heart Disease Prediction System can be
improved by wusing cloud computing to
amplify authentication and data security.
Cloud computing enables the system to
process and store large amounts of data more
quickly and securely. The system can use
cloud-based algorithms and machine learning
techniques to improve the accuracy and
reliability of prediction models. The use of
cloud computing can help to reduce the cost of
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hardware and resources need for the system.
Additionally, the system can use distributed
computing to ensure high levels of data
security, reliability, and scalability. This can
help to strengthen the security layer of the
system and provide reliable authentication of
users and their data. Finally, the system can
use cloud-based services to manage data
privacy and provide user authentication. This
can help to ensure that only authorized users
can access the system and that data is kept
secure from unauthorized access and misuse.

4.1. Optimized performance

The Internet of Things (10T) is revolutionizing
medical research and healthcare provision in
the field of Congenital Heart Disease (CHD)
prediction and diagnosis. loT-based CHD
prediction systems, when employed with cloud
computing, can enable high accuracy in CHD
diagnosis, enhance data security, and address
the authentication challenges. In this paper, we
explore the performance optimization of an
loT-based CHD prediction system utilizing
cloud computing to upgrade data security and
authentication.

|1=—J+ZHO=0:>ﬂ=1 (1)
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The foremost objectives of the system are
discussed, followed by an identification of
some of the challenges involved in its
implementation. The paper further examines
the different strategies that can be employed to
optimize the performance of the CHD
prediction system. The main objectives of the
CHD prediction system should be to improve
diagnostic accuracy, reduce manual effort and
medical operational costs, and increase patient
longevity.

In(Ho) —In(F,)+ 6, - 5,0, =0 4)

Furthermore, the system should strive to
secure user data, ensure an efficient
authentication process, and enhance patient
care and satisfaction while keeping user
privacy and security intact. One of the major
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hurdles in the implementation of an loT-based
CHD prediction system is the handling of
large volumes of data generated by
interconnected components or sources. The
data generated by such systems must be stored
in secure and controlled environments, and the
analysis of this data can be time-consuming
and complex. In addition, the system must use
secure authentication processes to protect
patient data from unauthorized access. As
these systems are connected to the Internet,
they are vulnerable to malware and other
malicious attacks. Ensuring the robust security
of such a system is crucial. To optimize the
performance of the CHD prediction system,
cloud computing can be employed to increase
scalability, data security, and authentication.

5, %E:
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Cloud computing can also provide a high
degree of automation and scalability which is
necessary for the processing of large amounts
of data. This would enable the system to work
more efficiently and accurately. In addition,
the security and authentication of the CHD
prediction system can be strengthened by
introducing Blockchain technology.
Blockchain technology can help secure user
data and keep unauthorized access to patient
data at bay. It can also be used to implement
an authentication process that is secure and
efficient. The artificial intelligence (Al) and
machine learning (ML) algorithms can be
leveraged to enhance the performance of the
CHD prediction system. Al and ML
algorithms can be used to process and analyze
data more accurately and quickly. This can
help reduce medical operational costs and
increases patient longevity. The performance
optimization of an loT-based CHD prediction
system utilizing cloud computing to increase
data security and authentication can have
substantial benefits. Such a system can not
only reduce medical operational costs but can
also increase patient longevity. Furthermore,
cloud computing, Blockchain, Al, and ML
algorithms can reduce manual effort, ensure
secure authentication processes, and enhance
patient care and satisfaction.

4.2. Enhanced performance
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The development of the Internet of Things
(IoT) has enabled the implementation of an
intelligent Congenital Heart Disease (CHD)
prediction system. This system can help
physicians and healthcare providers to identify
patients at risk of CHD from their medical
records, reducing the chances of missed
diagnosis and fatality due to the disease.
Unfortunately, such complex medical systems
also come with security concerns.

X (m|n)= (%j o

X(m|n) =ﬁ*%exp{o“n+odm+ nRe} )

X (m]|n) =%exp{o“m+n Re} ©)

Hence, to ensure secure and accurate data
access and transmissions among cloud users,
cloud computing deployment should be
employed to enhance the performance of the
CHD prediction system. Cloud computing can
assist in ensuring authentication and data
security while providing a range of other
important services and features. Firstly, cloud-
based authentication mechanisms such as two-
factor authentication and password hashing
can protect patient data from unauthorized
access. It also aids in delivering optimal
system performance and providing data
scalability by offering a flexible infrastructure
for storage, access, and transmission of
information. Moreover, with the use of cloud
databases, key-value stores, and Big Data
technologies, physicians and healthcare
providers can safeguard patient records and
ensure efficient data processing, even during
times of peak demand. In addition to
authentication and data security, cloud
computing can also contribute to further
improvement of the CHD prediction system by
offering sophisticated machine learning and
deep learning capabilities. For example, cloud
analytics can be used to identify meaningful
patterns and features from larger volumes and
varieties of datasets, thus allowing physicians
and healthcare providers to better detect signs
of CHD without any difficulty.

7208



10T Based Congenital Heart Disease Prediction
System to Amplify the Authentication and Data
Security Using Cloud Computing

1 Gm Gn
X(m|n):Wexp{Zop*mDJrz;npRpep} (4)
=

p=1

A
X(m|n) =%]_[exp{op *m +n,Rm} ()
p=1

Furthermore, with cloud analytics, physicians
and healthcare providers can also collaborate
with remote teams to address specific
healthcare issues and develop strategies for
treatment. The deployment of cloud
computing offers a comprehensive solution for
enhancing the performance of the loT-based
CHD  prediction  system.  Cloud-based
authentication and security measures can
protect patient data from unauthorized access,
while cloud analytics can support detection of
signs of CHD. Moreover, it also offers
sophisticated machine learning and deep
learning capabilities, thus enabling efficient
and accurate data processing. Hence, it is
necessary for healthcare providers to leverage
cloud computing for secure and accurate
access and transmission of information,
making it a valuable tool for optimizing CHD
prediction systems.

5. Comparative Analysis

The 10T based Congenital Heart Disease
Prediction System can easily detect various
heart problems using a combination of sensors
and software-based analysis. This system has
been developed to provide real-time
monitoring of heart conditions and to provide
an early warning to medical practitioners of
any potential issues. The system uses cloud
computing to leverage the data gathered from
the various sensors and analyses it in real-
time. When compared to traditional systems,
the 10T based Congenital Heart Disease
Prediction System provides more
comprehensive and accurate data. This is
because it is run on a cloud platform and uses
more advanced algorithms to process the data.
The system also offers a higher level of
security due to the data being encrypted in
transit and stored securely. The cloud platform
also ensures that data is accessible regardless
of the physical location of the user. The
system also offers an enhanced user
experience when compared to traditional
systems. This is due to the ability to receive
notifications and alerts in real-time and the
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ability to quickly review the various charts and
graphs generated by the system. This allows
the user to quickly and efficiently review the
data and take appropriate action if needed. The
cloud platform also allows for scalability. This
means that as the system grows and more
users are added, the platform can be scaled up
with minimal downtime and cost. This makes
the system ideal for large organizations and
hospitals that must process large amounts of
data in a reliable manner.

e Use Data Compression: Data Compression
would help in reducing the amount of data
traffic over the networks and will help the
system to work faster.

e Implement Caching: Caching will help in
reducing the data processing time by
storing the data in memory.

e Reduce Data  Transmission:  Use
asynchronous data transmission instead of
synchronous to avoid the delay in
processing.

e Optimize Database Queries: Optimizing
the SQL queries and restructuring the
tables would help in reducing the query
execution time.

e Pre-process the data and Remove
Unnecessary Data: Pre-processing the data
by removing the unnecessary data would
help in reducing the amount of data that
needs to be processed and would lead to
an overall improvement in performance.

e Leverage a Cloud Platform: Using cloud
platforms like Amazon Web Services or
Microsoft Azure would optimize the
application performance as it provides
scalability and reliability.

e Use Edge Computing: With edge
computing, the data processing and
computations can be performed close to
the source. This will reduce the latency in
data transmission and will improve the
overall performance.

e Use Resource Aggregation: Resource
aggregation will help in optimal use of
resources in the system. This will help in
increasing the efficiency of the system.

The Internet of Things (IoT) has opened up a
plethora of opportunities to improve the
predictability of Congenital Heart Disease
(CHD) in both children and adults. Its
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potential in enhancing performance of existing
CHD prediction models can no longer be
ignored. This paper will explore the value of
and the ways 10T can be leveraged to improve
the accuracy and performance of CHD
prediction  systems. loT-enabled CHD
prediction systems bring a host of benefits
such as cost savings and improved diagnostics
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by leveraging data from smart, connected
devices. The use of Smart devices such as
wearable’s and monitors can measure patient’s
vital signs like heart rate, blood pressure,
temperature, and oxygen levels in real-time.
This helps in identifying CHD events even
before they occur. The overall performance
comparison has shown in the following fig.3
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Fig.3: Overall performance comparison

The data collected from these connected
devices can be used to develop predictive
algorithms that can detect early signs of CHD,
reducing the risk of sudden cardiac death and
other  complications.  loT-based = CHD
prediction systems also enable remote
monitoring of patient health to identify early
signs of complications. This provides doctors

Eur. Chem. Bull. 2023, 12 (S3), 7201 — 7213

with a more comprehensive view of the
patient’s condition and allows them to adjust
treatment plans accordingly. The information
gathered from connected devices also assists
clinicians in making personalized treatment
plans tailored to each patient’s health. This
helps them to provide better care for their
patients. In addition to early detection, IoT-
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based CHD prediction systems allow
clinicians to monitor a patient’s lifestyle
factors such as diet, exercise, and stress levels
to identify factors which can affect the
disease’s progress. This data can be used to
create personalized plans for each patient to
reduce the risk of CHD recurrence.
Furthermore, patient data can be analyzed to
identify environmental and lifestyle factors
which increase the risk of CHD development.
loT-based CHD prediction systems can also
provide better accuracy when compared to
traditional methods. By gathering data from
numerous sources, predictive analytics can
more accurately identify patterns that indicate
the disease’s progression. Furthermore, data
from smart devices can be used to build better
prediction models which take into account a
broader range of factors, providing a more
accurate prediction of CHD progression. The
loT-based CHD prediction systems are a
powerful tool for enhancing the accuracy and
performance of CHD prediction models.
Leveraging data from wearable devices and
monitoring systems, these systems can detect
earlier signs of CHD, monitor lifestyle factors
for disease risk, and provide improved
predictive accuracy. The resulting benefits
include cost savings, improved diagnostics,
and better personalized care for patients with
CHD. All medical information collected by the
loT-enabled devices is encrypted and stored in
cloud databases in order to prevent
unauthorized access. The loT  based
Congenital Heart Disease Prediction System is
an advanced cloud-based healthcare system
that provides an intelligent and secure
platform for the diagnosis, monitoring, and
treatment of CHD. It leverages Al and ML
models to detect abnormal heart activity and
predict the likelihood of CHD. It also
incorporates a secure authentication layer and
compliant with international data protection
regulations in order to maximize data security
and privacy.

6. Conclusion

The 10T based Congenital Heart Disease
Prediction System is a cloud-based healthcare
system that supports the prevention, diagnosis,
and treatment of Congenital Heart Disease
(CHD). CHD is a growing problem in many

Eur. Chem. Bull. 2023, 12 (S3), 7201 — 7213
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countries, particularly in low-income countries
where access to healthcare is limited. This
system utilizes internet of things (loT) devices
and cloud computing to provide an improved,
secure, and reliable patient monitoring,
medical diagnosis, and treatment. The system
collects data from a range of loT-enabled
medical devices such as blood pressure
monitors, ECG monitors, pulse oximeters, and
other health trackers. This data is compiled
and analyzed using artificial intelligence (Al)
and machine learning models to detect patterns
of abnormal heart activity and predict the
likelihood of the patient's presence of CHD.
The system allows medical professionals and
administrators to gain insights into patients'
health data, monitor their progress, and tailor
treatments accordingly. To ensure veracity of
the CHD prediction system, a secure
authentication layer is provided by cloud
computing. This authentication layer makes
use of multi factor authentication (MFA) and
other authentication techniques such as public-
key encryption and biometric technology to
encrypt and store patient data. This
authentication layer enables data exchanges
between medical professionals and ensures
that only authorized parties have access to
confidential medical information. The system
is designed to comply to international privacy
protection laws such as HIPAA, ensuring that
the system is up to date with the latest data
protection standards.
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