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ABSTRACT 
As healthcare digitization progresses, securing sensitive patient data remains a critical challenge. 
Blockchain, a decentralized digital ledger technology, offers a promising solution by providing enhanced 
data integrity, security, and privacy. This paper examines the use of blockchain in healthcare for 
safeguarding patient data, examining its ability to mitigate cyber threats, ensure compliance with 
regulations, and promote trust in healthcare providers. Through case studies and real-world applications, 
this paper demonstrates how blockchain can revolutionize data security by offering decentralized, tamper-
resistant, and transparent solutions. However, challenges related to its implementation, regulation, and 
adoption are also discussed. Ultimately, blockchain holds significant potential in transforming healthcare 
data management, but its adoption must be carefully navigated. 
Keywords: Blockchain, Patient Data Security, Healthcare, Decentralized Ledger, Data Privacy. 

INTRODUCTION 
The healthcare industry is scrambling to secure its data. With the stakes so high, the safety of sensitive 
patient data is becoming an increasingly important topic. More than 614,000 patient records have been 
involved in data breaches since 2009. With possible privacy breaches, more patients are concerned about 
their personal health information. If data privacy is not secured due to technology, it will become a 
bottleneck for the healthcare industry in terms of attracting and retaining patients. The situation today 
has resulted in remarkable digital capabilities that foster a surge in interest, investment, and proven 
applications that attempt to address these challenges. As in other industries and sectors, these solutions 
are rooted in and enabled by state-of-the-art information technology. Fortunately, innovative technology 
looks like it could handle it. This technology is called blockchain [1]. This essay aims to discuss how well 
blockchain technology can secure sensitive patient health data. This essay begins with a brief overview of 
the challenges for the healthcare industry in securing sensitive health data. It is essential to clearly define 
the subject that the essay is focusing on before we discuss whether blockchain technology is overselling 
the topic or providing an effective solution. Not recognizing and addressing the significant shortcomings 
in available technologies is not merely a question of competitive disadvantage or lost revenue for vendors 
and service providers. More importantly, it is a question of whether or not ill patients will find and trust a 
reliable and secure healthcare data environment [2]. 

BLOCKCHAIN TECHNOLOGY OVERVIEW 
Blockchain can be visualized as a distributed digital ledger or database. It utilizes cryptographic 
techniques to secure the information stored within the chain, which cannot be tampered with once 
entered. This is especially useful when dealing with transactions, as it allows for control over how the 
transactions are deleted or edited. The foundational magic in a blockchain is a distributed trust system 
using a network of 'nodes' ensuring transparency. Data, when entered as a block, cannot be edited or 
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deleted, and the parameters cannot be changed either. This maintains the integrity of the data and is 
underpinned by cryptographic functions. The cryptographic hash functions link each block to the next 
block in the chain, thereby preventing any type of data tampering or manipulation [3, 4]. It can be 
thought of as a peer-to-peer network that minimizes the need for a middleman to ensure trust, allowing 
many different parties to transmit information through a single platform. Traditional databases are 
centralized networks where the owner has complete control over the data stored and can delete records at 
will. Furthermore, the databases are susceptible to a single point of failure when the server is 
compromised. Contrary to this, blockchains are interwoven with multiple databases that can be located in 
different geographical locations with similar data, making it much harder to tamper with, as a hacker 
would need to change every single block in multiple locations. Stakeholders in the healthcare ecosystem 
can communicate directly and securely through blockchain technology by sharing information based on 
need and access. Smart contracts are self-verifiable automated contracts used in blockchain technology to 
automate mechanisms and enhance the efficiency of operations in a blockchain ecosystem [5]. 

CHALLENGES IN SECURING PATIENT DATA 
Securing data, especially patient data, is a significant challenge faced by healthcare organizations. Most 
patients' sensitive data can easily be hacked, seen, stolen, and deleted, and the identities of those who 
incorrectly have access to the data can be difficult to track. There are several challenges faced in securing 
data in the healthcare industry, including cyber threats, regulatory compliance, and increased attacks and 
risks. Limitations of standard security measures also include any new attack vectors used to exploit 
human errors and behavior that can be dangerous and lead to more threats in any system. It is important 
that patient data is stored in a dependable manner in order to maintain a level of integrity, privacy, 
confidentiality, and sharing [6]. Some patient data breaches arise because of unintentional events, such as 
when a healthcare worker accidentally releases personal data or sends medical details to the wrong 
recipient, throws away storage equipment with personal data, or sells it. Often, patient information 
breaches arise as a consequence of malicious intent efforts by both inside and outside individuals. The 
transaction costs for a data breach extend well beyond the initial scope of mitigating the harm caused to 
patients. A data breach impacts not only the trust of individual patients in healthcare providers to keep 
their data private and safe, but it also interferes with the ability of healthcare organizations to prosecute a 
value-based care strategy and enhance population health research and therapy planning. Non-compliance 
with this incentive plan can have a direct negative impact on the center's revenue. Data regulations and 
protocols warrant that non-adherence is handled by a sanction and can have legal repercussions, 
potentially significantly affecting the business, financial, and management organizations concerned [7]. 

BENEFITS OF USING BLOCKCHAIN IN HEALTHCARE 
The study discussed the key roadblocks for potentially employing blockchain in healthcare. In the next 
sections, we present how blockchain could strengthen the actual healthcare architecture by addressing 
these challenges. To comprehend the significance of blockchain application within the healthcare 
industry, it is essential to first understand the benefits that blockchain can introduce into the healthcare 
industry. Some of the benefits include high-level integrity and confidentiality, improved interoperability, 
predictable ownership, and measures of data provenance. By using the immutability set forth by the 
blockchain, data stored and managed within a blockchain could mean added layers of security for 
healthcare data. Implementing blockchain into the healthcare system can provide a decentralized system 
for the management of all health information and data using consent distributed to all parties involved. It 
can even be accessed in connection to the general public. Furthermore, blockchain has the potential to 
manage compliance or controls put into place by the legal infrastructure, enhancing security through 
these additional layers. Rather than routing data through fixed points, the decentralized nature of the 
digital ledger makes it possible to distribute data and network transference pathways, removing the 
ability for data breach entry into any particular single point. Medication administration could be assisted 
as well, predominantly for opioid patients who are on a guided treatment regimen. Blockchains will also 
improve effectiveness and reduce the risk of misuse by connecting prescribers with a secure patient 
database essential to guide the treatment of their patients [6, 8]. 

CASE STUDIES AND PRACTICAL APPLICATIONS 
In this section, we review case studies and real-world applications of blockchain in healthcare. The studies 
presented herein illustrate the versatility and adaptability of blockchain in a healthcare setting, with 
applications and use cases spanning various domains, including data management, clinical trials, and 
supply chain security. They provide direct feedback on the user experience and practical implications of 
the technology in each specific deployment. Moreover, they structure the challenges addressed by each of 
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the presented blockchain use cases and the lessons learned through these deployments. In particular, a 
company shares how they leveraged blockchain to securely share patient information both pre- and 
during the pandemic. Supply chain security is the addressed domain in a blockchain application for the 
global port ecosystem, and another blockchain application to ensure full transparency in the export of live 
pigs. A study showcases the use of blockchain to securely record and share patient data in clinical studies. 
Finally, both initiatives focus on the use of blockchain in clinical trials, where the technology is leveraged 
to improve, among others, patient engagement, drug traceability and provenance, and the process of trial 
data collection and distribution [9]. 

FUTURE DIRECTIONS 
The purpose of this essay is to illustrate the current challenges in securing patient data and ways to 
address them with blockchain. Various benefits of using blockchain for this important task have been 
mentioned, including the ability to create a single source of truth across distributed networks, secure 
information exchange with patients and other stakeholders, save costs and time via the development of 
smart contracts for the management of medical data, and restore the power over personal information 
back to patients. We discussed technical and leadership-related challenges and explored lessons from 
blockchain in other industries to inform possible co-adoption and implementation strategies in healthcare. 
While blockchain provides an effective biosecurity system, its ratification poses complex technological, 
regulatory, and policy-related challenges [10]. There are many issues that could be a subject of future 
research in this field. Research could focus, for example, on standardizing blockchain applications in 
healthcare. Blockchain has much potential to complement and extend the healthcare data management 
practices of today. However, threats also evolve, and thus, we need to evolve our systems and 
technologies in step. As it is often said for blockchain in healthcare, this is not a sprint, but a marathon. 
We have to go one step at a time, sometimes forwards, sometimes backwards, but even with setbacks, we 
need to continuously reflect and learn from them and then run the next stretch with extended knowledge 
and understanding. To continue with the metaphor of running and healthcare, merging these two 
together, we want to have as a vision that blockchain in healthcare should become the shoes to walk with 
us, carrying and contributing to improving our safety and well-being on each step forward [11]. 

CONCLUSION 
Blockchain technology offers a powerful tool for securing patient data by addressing the limitations of 
traditional healthcare data systems, which are vulnerable to breaches and regulatory non-compliance. 
Through its decentralized, tamper-proof design, blockchain enhances the integrity, transparency, and 
privacy of sensitive health data. The technology’s ability to provide secure data sharing, track data 
provenance, and ensure patient control over personal information makes it a valuable asset in healthcare 
data management. However, successful implementation will require overcoming significant technical, 
regulatory, and policy-related hurdles. While blockchain holds promise, the healthcare industry must 
proceed cautiously, focusing on gradual adoption, continuous learning, and standardization efforts to fully 

realize its potential in securing patient data. 
REFERENCES 

1. Maximous DW, Alshoieby MH, Hozayen HF, Asaad BM, Ahmed BM. Retrospective Study of 
Surgical Outcome and Predictive Factors for Anastomotic Complications after Laparoscopic 
Colectomy at South Egypt Cancer Institute. SECI Oncology 2021(4):203-212ekb.eg 

2. Chenthara S, Ahmed K, Wang H, Whittaker F, Chen Z. Healthchain: A novel framework on 
privacy preservation of electronic health records using blockchain technology. Plos one. 2020 
Dec 9;15(12):e0243043. 

3. Rawal BS, Manogaran G, Hamdi M. Multi-tier stack of block chain with proxy re-encryption 
method scheme on the internet of things platform. ACM Transactions on Internet Technology 
(TOIT). 2021 Oct 29;22(2):1-20. [HTML] 

4. Ahamad S, Gupta P, Acharjee PB, Kiran KP, Khan Z, Hasan MF. The role of block chain 
technology and Internet of Things (IoT) to protect financial transactions in crypto currency 
market. Materials Today: Proceedings. 2022 Jan 1;56:2070-4. academia.edu 

5. Berdik D, Otoum S, Schmidt N, Porter D, Jararweh Y. A survey on blockchain for information 
systems management and security. Information Processing & Management. 2021 Jan 
1;58(1):102397. [HTML] 

6. Attaran M. Blockchain technology in healthcare: Challenges and opportunities. International 
Journal of Healthcare Management. 2022 Jan 2;15(1):70-83. 

https://secioj.journals.ekb.eg/jufile?ar_sfile=494495
https://dl.acm.org/doi/abs/10.1145/3421508
https://www.academia.edu/download/80192369/The_Role_of_Block_Chain_Technology_and_Internet_of_Things_IoT_.pdf
https://www.sciencedirect.com/science/article/pii/S030645732030892X


 

 
This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 

Page | 50 

7. Pool J, Akhlaghpour S, Fatehi F, Burton-Jones A. A systematic analysis of failures in protecting 
personal health data: a scoping review. International Journal of Information Management. 2024 
Feb 1;74:102719. sciencedirect.com 

8. Jayabalan J, Jeyanthi N. Scalable blockchain model using off-chain IPFS storage for healthcare 
data security and privacy. Journal of Parallel and distributed computing. 2022 Jun 1;164:152-67. 

9. Madine MM, Battah AA, Yaqoob I, Salah K, Jayaraman R, Al-Hammadi Y, Pesic S, Ellahham S. 
Blockchain for giving patients control over their medical records. IEEE Access. 2020 Oct 
20;8:193102-15. ieee.org 

10. Ojo B. Enhancing The Resilience Of The Healthcare Supply Chain Against Pandemics And 
Bioterrorism. International Journal of Engineering and Advanced Research Technology 
(IJEART). 2024;15:13-33. researchgate.net 

11. Velmovitsky PE, Bublitz FM, Fadrique LX, Morita PP. Blockchain applications in health care 
and public health: increased transparency. JMIR medical informatics. 2021 Jun 8;9(6):e20713. 
jmir.org 

 

 
CITATION: Gakire Munyaneza H. (2024). The Use of Blockchain in Securing Patient 
Data. Research Output Journal of Public Health and Medicine 3(2):47-50. 
https://doi.org/10.59298/ROJPHM/2024/324750 
 

 

https://www.sciencedirect.com/science/article/pii/S0268401223001007
https://ieeexplore.ieee.org/iel7/6287639/8948470/09233462.pdf
https://www.researchgate.net/profile/Bright-Ojo-2/publication/382050205_ENHANCING_THE_RESILIENCE_OF_THE_HEALTHCARE_SUPPLY_CHAIN_AGAINST_PANDEMICS_AND_BIOTERRORISM/links/6689fa4df3b61c4e2cb758a7/ENHANCING-THE-RESILIENCE-OF-THE-HEALTHCARE-SUPPLY-CHAIN-AGAINST-PANDEMICS-AND-BIOTERRORISM.pdf
https://medinform.jmir.org/2021/6/e20713
https://doi.org/10.59298/ROJPHM/2024/324750

