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Abstract: Conventional healthcare systems involve patient registration, medical record production, appointment scheduling,
invoicing, and traditional forms of communication. They also rely on manual processes and paper-based record-keeping.
Interoperability problems, data silos, and security flaws are some of the difficulties these systems must overcome. These systems
are at serious risk from identity theft, data breaches, and cyberattacks. Furthermore, the necessity for upgrades is highlighted by
maintenance difficulties, security issues, and inefficiencies in information transmission. Although the adoption of Electronic
Health Records (EHR) is a revolutionary change, there are drawbacks. As a remedy, blockchain technology shows up, providing
data interoperability, smart contracts, immutability, and decentralized security. Access controls are automated by smart contracts,
and security risks are reduced by the decentralized architecture of blockchain technology. Immutability guarantees data integrity,
while standardized data formats and a decentralized network improve data interchange. IPFS is used for distributed file storage,
Ethereum is used for decentralized apps, and On-chain transactions are used for blockchain updates in the suggested
methodology. An authorized agreement between parties is what the smart contract does. This thorough analysis offers a
sophisticated grasp of the problems facing traditional healthcare, blockchain-based solutions, and the changing EHR management
landscape.
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l. INTRODUCTION

Centralized databases and paper-based records are the mainstays of traditional healthcare systems [1]. Healthcare organizations
maintain digital databases or physical files containing patient data, such as diagnosis, treatments, and medical histories [2]. These
systems frequently lack standardized data formats, which leads to data silos and makes it difficult to communicate information
seamlessly. Since most healthcare providers implement their own EHR systems, patient data is dispersed across various
platforms, creating a fragmented environment. In conventional healthcare systems, patient data is usually managed using manual
procedures and paper-based record-keeping. Several essential elements are included in the workflow of these systems [3]:

1. Patient Registration: A patient must go through the registration process to receive healthcare services. Administrative
personnel compile demographic and personal data to create a patient file. These days, centralized computer databases or
physical files are frequently used to store this data.

2. Medical Record Creation: Medical records are created and kept up to date for every patient by healthcare practitioners.
Information like test results, prescriptions, diagnoses, treatment plans, and medications are all included in these records. This
data is manually recorded in traditional systems or input into digital systems.

3. Appointment Scheduling: The scheduling of appointments is done by administrative staff, who also oversee the availability
of medical specialists and plan appointments according to patient requirements. Phone calls, real appointment books, or simple
digital scheduling tools may all be used in this procedure.

4. Billing and Insurance: Manual billing and insurance process management is a feature of traditional healthcare systems.
Employees create paper bills, deal with insurance claims, and keep track of finances. This frequently results in mistakes,
inefficiencies, and delays in the financial elements of managing healthcare.

5. Communication: Conventional means of communication such as phone calls, faxes, or physical mail are frequently used in
the healthcare system, notably when coordinating between various departments or healthcare professionals. This may cause
delays and make it more difficult to make decisions quickly.

6. Prescription and Medication Management: Patients write prescriptions on paper and deliver them in person to pharmacies
to be filled. Medication administration is dependent on patients' manual record-keeping or recollection.

7. Data Storage: Either physical files or centralized databases are used to keep patient data. To protect privacy and
confidentiality, access to these records is usually limited to authorized persons only.

Although these conventional systems have been in use by the healthcare sector for a long time, they have certain inherent
drawbacks, such as the possibility of mistakes, inefficiencies in the flow of information, and possible security flaws.
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1.1.Traditional Healthcare Systems Working

The main components of traditional healthcare systems are centralized databases and paper-based records. Healthcare
organizations maintain digital databases or physical files including patient data, such as diagnosis, treatments, and medical
histories. These systems frequently lack standardized data formats, which leads to data silos and makes it difficult to
communicate information seamlessly. Since most healthcare providers implement their own EHR systems, patient data is
dispersed across various platforms, creating a fragmented environment.

Attacks on Traditional Healthcare Systems
1. Cyber Threats: Cyberattacks, such as ransomware, malware, and phishing efforts, can target traditional healthcare
systems [4].
2. Data Breaches: Because these systems have centralized storage, hackers find them appealing, which increases the risk
of unauthorized access and data breaches [5].
3. ldentity Theft: Identity theft can be committed using patient data, and thieves may use the information they obtain to
commit fraud [6].

Other Disadvantages of Traditional Healthcare Systems
1. Interoperability Issues: Ineffective data interchange between various healthcare organizations is hampered by the
absence of defined data formats and communication methods [7].
2. Maintenance Challenges: It can be costly, time-consuming, and complex to upgrade or migrate to new systems [8].
3. Security Concerns: Because databases are centralized, there is a greater chance of security lapses that could jeopardize
patient privacy and undermine public confidence in the healthcare system [9].

Improvements Required for Traditional Healthcare Systems
1. Enhanced Interoperability: standardized communication protocols and data formats to enable smooth data transfer
[10].
2. Improved Security Measures: Strong cybersecurity protocols to guard against data breaches and illegal access.
3. Technological Upgrades: adoption of cutting-edge techniques to facilitate easier system maintenance and scalability.

In order to overcome these obstacles and improve the general effectiveness and security of healthcare administration, a trend
toward digitization and the integration of technologies such as blockchain are being implemented. The transition from
conventional paper-based health records to Electronic Health Records (EHR) represents a significant change in the administration
of healthcare information. Electronic Health Records (EHRs) serve as all-inclusive digital archives that safely store a patient's
complete medical history in digital form. There are issues with data security, integrity, and interoperability with the traditional
EHR administration architecture, which is based on centralized databases that are managed by healthcare organizations.

The need for safe, open, and interoperable data management systems has increased dramatically as healthcare systems
develop. Blockchain is a distributed, decentralized ledger system that eliminates the need for middlemen and guarantees safe,
open, and unchangeable transactions. It is made up of a series of blocks, each of which has a list of transactions on it. The data's
integrity and immutability are guaranteed by the cryptographic methods used to link and secure these blocks. Because blockchain
is decentralized, there is no need for a central authority, which promotes trust among users. Originally designed for decentralized
finance, blockchain technology shows promise as a game-changer in the field of healthcare data management [11]. Blockchain's
decentralized design, cryptographic security, and trust-building qualities offer a viable remedy for the problems inherent in
conventional EHR systems.

Blockchain Usage for the Benefits of Traditional Healthcare Systems

1. Decentralized Security: By removing a single point of control, blockchain's decentralized architecture lowers the
danger of data breaches and unauthorized access [12].

2. Smart Contracts: Self-executing contracts ensure that only authorized parties, such as patients and healthcare
professionals, can view and alter particular sections of a patient's medical history by automating and enforcing access
constraints [13].

3. Data Interoperability: A decentralized network and standardized data formats make it easier and safer for various
healthcare providers to exchange data, enhancing patient care continuity and lowering the risk of mistakes.

4. Immutability: Because of its immutability, blockchain protects patient records from unwanted changes and tampering,
ensuring data integrity.

This thorough material offers insights into the difficulties and weaknesses of conventional healthcare systems as well as
possible enhancements. It also highlights the revolutionary role that blockchain technology may play in resolving these
problems and presenting a host of benefits for healthcare administration.

Il. LITERATURE SURVEY

This careful study evaluates the difficulties associated with the adoption of Electronic Health Records (EHRs), carrying
out a comprehensive analysis of tools and resources available to the healthcare industry. It examines the complex process of
converting paper-based records to digital formats and highlights the necessity of effective mechanisms. The study examines
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adoption hurdles for EHRs critically and provides insights on areas that need improvement and targeted attention. It makes a
major contribution to the current discussion about improving healthcare data management [14].

The work establishes a new paradigm by strengthening Electronic Health Records (EHR) with the integration of
blockchain technology and the Internet of Medical Things (IoMT). It looks at creative solutions with the goal of strengthening
data security and resilience in healthcare data management. The report provides a forward-looking perspective on enhancing the
reliability and efficiency of electronic health record systems by employing cutting-edge technologies. It provides insightful
information about how blockchain-loMT integration may be used to secure medical data [15]. This study presents a blockchain-
based EHR sharing system with an emphasis on the chaincode notion, introducing a permission-based method. It seeks to offer a
secure architecture by tackling important problems with access control and data integrity. This research explores new uses of
blockchain in healthcare and adds to the continuing efforts to protect and optimize EHR management. It clarifies how permission-
based approaches might be used to guarantee safe data exchange [16]. The study explores how various blockchain topologies
might improve data security and secrecy while providing a detailed knowledge of the trade-offs. It makes a major contribution to
the investigation of various blockchain systems for protecting private medical data, opening the door for well-informed choices
[17]. This thorough manual examines issues and fixes related to the implementation of Electronic Health Records (EHR). By
navigating the complexities of data management and patient information, it suggests a blockchain-based framework to enhance
system efficiency and interoperability. The study adds to the continuing conversation on healthcare data practices by offering
insightful information about how EHR deployment techniques are changing [18].

The study places blockchain at the forefront of the change of healthcare and offers a comprehensive analysis of the
possible advantages and difficulties of applying blockchain to EHR management. It helps to comprehend how blockchain
technology is changing the way that traditional healthcare data procedures are carried out, promoting a more open and safer
environment for patient information management. The study considers how blockchain technology could revolutionize healthcare
data procedures [19]. This paper presents a secure decentralized healthcare system based on smart contracts within the field of
decentralized healthcare systems. It investigates how smart contracts might improve automation and security in the handling of
medical data. Through exploring the possibilities of decentralized systems, the study adds to the continuous endeavors to enhance
trust and effectiveness in healthcare procedures. It provides information on how smart contracts can be used to secure medical
data [20].

The study conducts a thorough survey on interoperability in the management of Electronic Health Records (EHRs) and
suggests a blockchain-based framework to overcome current issues. It offers a thorough examination of the obstacles to full
interoperability and an assessment of current solutions. The study contributes to the creation of reliable and effective healthcare
data management solutions by providing insightful information on methods for enhancing interoperability in healthcare data
systems [21]. Specifically addressing interoperability issues with sharing Electronic Health Records (EHR), this study highlights
the importance of standardization. It attempts to support the creation of strategies for improving interoperability in healthcare data
systems by navigating the challenges of smooth data transmission between various healthcare entities. The study clarifies the
significance of standards for effective interchange of healthcare data [22].

The study investigates how blockchain technology can be integrated with Electronic Health Records (EHRs), providing
important insights into the possible advantages and difficulties of doing so. The research adds to the continuing conversation
about how blockchain technology can revolutionize healthcare data practices by examining the implications of blockchain in this
domain. It considers the possible benefits and difficulties of putting blockchain technology to use for safe healthcare data
administration [23].

This study offers solutions to help healthcare companies make the shift from paper-based records to digital systems more
smoothly by identifying and removing obstacles to Electronic Medical Record (EMR) systems. The paper provides useful ideas to
improve the adoption of electronic record-keeping in healthcare while critically analyzing the difficulties encountered throughout
this transition. It offers perceptions into methods for getting across obstacles to the implementation of digital health records [24].
This study looks into privacy and security issues with EHRs, offering a thorough examination of the difficulties in protecting
private medical data. The study contributes to current efforts to improve the security of electronic health data by offering
technology and tactics to resolve privacy issues. It highlights how crucial it is to protect the integrity and security of medical data
[25]. Examining Electronic Health Record (EHR) security strategies, this study offers thorough understandings of the methods
and tools used to protect medical records in electronic systems. By investigating novel strategies to reduce potential hazards, the
study makes a substantial contribution to our understanding of the dynamics involved in improving the security of healthcare
information. It highlights how crucial it is to use strong security measures to safeguard private medical information [26]. The
landscape of Electronic Health Records (EHR) systems is examined in this article, along with potential and problems related to
the digitization of medical records. Through an examination of the challenges associated with switching from conventional paper-
based systems to electronic health records, the study offers important new perspectives on the dynamic changes in healthcare
information management. It considers the difficulties and possibilities brought about by the digitization of medical records [27].

This research highlights the significance of standardized techniques by identifying and analyzing difficulties associated
to achieving total interoperability in sharing Electronic Health Records (EHR). The study intends to contribute to the creation of
methods for enhancing interoperability in healthcare data systems by navigating through the difficulties of seamless data sharing
among various healthcare entities. It provides information on how crucial standardization is to accomplishing effective healthcare
data interchange [28].
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This study investigates the use of smart contracts to improve automation and security in the handling of medical data.
The study explores the possibilities of smart contracts to enhance security and efficiency in healthcare procedures by aiding in the
creation of decentralized healthcare systems. It considers how smart contracts can be used to secure medical data and promote a
climate in the healthcare industry that is more open and responsible [29]. This study surveys the state of interoperability in the
management of Electronic Health Records (EHRS) and suggests a blockchain-based architecture to overcome obstacles. The
research intends to contribute to the development of strategies for enhancing interoperability in healthcare data systems by
providing an extensive survey of current options. It provides information about the difficulties in reaching total interoperability in
the interchange of medical data [30].

An overview of blockchain's potential applications for protecting the privacy and security of electronic health record
systems is given in this study. Through its contribution to the developing field of blockchain applications in healthcare data
security, the study sheds light on both possible opportunities and obstacles. It provides a sophisticated perspective on how
blockchain technology could revolutionize the protection of private medical information [31]. Decentralized patient-controlled
data management using blockchain technology is the main topic of this study. The goal of the project is to improve data
ownership and privacy in healthcare information management by highlighting the transfer of authority over health data to
individual patients. It considers how blockchain technology could revolutionize current healthcare data procedures and promote a
patient-centered approach to data [32]. This study classifies possible areas of exploration and development and provides a
thorough review and future research direction for blockchain-based Electronic Health Records (EHR) administration. By pointing
scholars and practitioners toward new trends and difficulties, it advances knowledge of the future directions for blockchain-based
EHR systems. The study establishes the foundation for continuing conversations about how blockchain technology is developing
in the field of healthcare data management [33].

All this work is summarized in Table 1.

Table 1: Research work done on blockchain based EHR Management

Blockchain Platform

Paper Used

Implementation Details Advantages Limitations
Enhanced data security,
[14] Not specified robustness in healthcare
data management

Improved data security, Lack of specific blockchain
resilience platform details

Forward-looking
Strengthening data security perspective, potential of Limited information on specific
in EHR blockchain-loMT implementation

integration

[15] Integrates with IoMT

Emphasis on permission-based

Permission-based system Improved data integrity,

[16] with chaincode Secure EHR sharing system access control model,  potential  scalability
concerns

Ethereum Trade-offs between

[17] (permissionless) and Privacy and security Enhanced  confidentiality, permissionless and permissioned

= Hyperledger preservation data protection blockchains  not  extensively
(permissioned) discussed

Limited details on specific

[18] Not specified Framework for Improved_ _mteroperablllty, blockchain platform and
interoperable EHR system efficiency : .
implementation

[19] Not specified Overall benefits and Potential transformative role Lack of specific implementation
= P challenges of blockchain in healthcare  details

Smart contract-based Application of  smart Enhance_d . security, Focus on decentralized systems
[20] . . automation in healthcare

decentralized system contracts for security and smart contracts

data management
[21] Proposes a blockchain- Addressing interoperability Insights into hurdles, survey Emphasis on achieving complete
==1 based framework challenges of existing solutions interoperability
. . ... Importance of :

[22] Advocates for Improving interoperability standardization for efficient Focus on standardized

standardized approaches in sharing EHR approaches

data exchange

Lack of specific blockchain
platform and implementation
details

- Benefits and challenges of Potential advantages and
[23]  Not specified blockchain in EHR challenges
Limited details on specific
blockchain platform and
implementation

[24] Not specified Strategies for overcoming Practical  strategies  for
P barriers electronic record-keeping
Strategies and technologies Enhanced security measures Comprehensive exploration of

[25]  Not specified for privacy for healthcare data security techniques
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Paper LBJL%%kCham Platform Implementation Details Advantages Limitations
[26] Not specified Challeng?s_ and Insights into digitalization of LacI§ of specific implementation
opportunities healthcare records details
. . . ... Importance of : -
[27] Advocates  standardized _Improymg interoperability standardization for efficient !Empha5|s on achieving complete
approaches in sharing EHR interoperability
data exchange
Implementation of smart Enhancing  security and Application of smart Focus on decentralized systems
[28] contracts automation contracts ~ for  securing and smart contracts
healthcare data
Importance of .
[29] Advocatgs for Challenges in sharing EHR  standardization for efficient Focus on standardized
standardized approaches approaches
data exchange
. . . . . Lack of specific blockchain
[30] Not specified Appllcatlons _of blockchain Inag_hts_ into blockchain platform and _ implementation
in EHR security applications in healthcare details
Emphasizes  blockchain , ... . . .
[31] for decentralized data _Shllftllng f:ontrol to Enhanf:ed data ownership Focus on patient-centric
individual patients and privacy approach
control
. . Future research directions in e .
[32] Not specified Categonzeg potential areas blockehain-based EHR Laclg of specific implementation
of exploration details
systems
11l. PROPOSED APPROACH

A Turing-complete programming language is integrated into the Ethereum [34] blockchain network, which may be used

to create a variety of decentralized applications, or Dapps. The "ether" coin is what powers the Ethereum network. IPFS
(Interplanetary File System) [11] is essentially a file system that functions similarly to BitTorrent [35], allowing you to store
files and track versions across time. It is similar to Git in that it keeps track of data over a distributed network. These are
blockchain-based transactions that happen. Anyone with a copy of the decentralized ledger can view them since they are
stored there. Every time an On-chain transaction takes place, the blockchain network is updated. On-chain transactions can
proceed quickly when there is little transaction volume. The agreed-upon, verified contract, complete with all required
details, is represented by the smart contract. Its logic draws implications for any situation that might occur under a contract.
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Fig 1. Proposed Architecture

1VV. CONCLUSION

The difficulties that conventional methods confront are revealed by a thorough examination of established healthcare
systems and the incorporation of blockchain technology for the management of Electronic Health Records (EHRS).
Vulnerabilities in traditional healthcare systems include cyber threats, data breaches, and interoperability problems since they
rely on paper-based records and centralized databases. These flaws call for advancements in technology generally as well as
in interoperability and security protocols. Blockchain appears to be a game-changing technology that can improve established
healthcare systems since it is decentralized and impervious to manipulation. A more safe and effective healthcare data
management system is made possible by its immutability, decentralized security, smart contracts for automatic access
controls, and data interoperability. A review of the literature dives deeper into the state of the field, showcasing research that
combines blockchain with the Internet of Medical Things (IoMT), suggests permission-based systems for exchanging
electronic health records, and investigates blockchain architectures that operate on two platforms. These studies offer
insightful information about the possible advantages and difficulties of implementing blockchain technology in the healthcare
industry. The suggested method makes use of IPFS for decentralized file storage, Ethereum for blockchain implementation,
and on-chain transactions for blockchain ledger updates. In order to create legally binding agreements between parties, smart
contracts are essential. To sum up, the integration of blockchain technology into healthcare systems provides improved
security, transparency, and efficiency in the management of patient data while addressing current issues. The suggested
method lays the groundwork for patient-centered, decentralized data management, opening up new possibilities for the
development of healthcare information systems.
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