
International Journal of Web of Multidisciplinary Studies 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

website: http://ijwos.com 
Vol.02 No.11.  

E-ISSN : 3049-2424                   
DOI: 

 

 

IJWOS | Vol.2 No.11, November 2025 | https://ijwos.com                                            
Copyright © 2025 The Author(s) : This is an open access article under the CC BY license  (http://creativecommons.org/licenses/by-nc/4.0/)                                                                       

365 
 

 

Blockchain-Based Strategies for Ensuring Privacy in Healthcare Data 
Preservation 

 

DESAI VISHWA SHREYASHBHAI1, Dr. Anil R. Shah2 
 

1,2   Sabarmati University, Ahmedabad, India 
 

 

Article Info  Abstract: 
 
Article History:  
 
 
Published:20 Nov 2025  
 

Publication Issue:  
Volume 2, Issue 11  
November-2025  
 

Page Number:   
365-370 
 

Corresponding Author:   
DESAI VISHWA 
SHREYASHBHAI 

 The digitization of healthcare records has revolutionized medical systems but 
has also exposed sensitive patient data to risks including unauthorized access, 
data tampering, and privacy breaches. Traditional centralized storage 
solutions, though convenient, lack transparency and resilience. Blockchain 
technology, with its decentralized, immutable, and cryptographically secure 
structure, presents a viable alternative for ensuring privacy in healthcare data 
preservation. This paper explores various blockchain-based strategies for 
secure healthcare data storage, access control, interoperability, and patient-
centric data ownership. It evaluates existing global use cases, proposes a 
privacy-preserving framework suited to the Indian healthcare context, and 
outlines the challenges and policy implications of implementing blockchain 
in medical data systems.  
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1. Introduction 

The healthcare sector is increasingly reliant on electronic health records (EHRs) to manage patient 

histories, prescriptions, diagnostics, and insurance claims. However, storing this sensitive information 

in centralized servers exposes it to cyberattacks, unauthorized modifications, and privacy violations. 

Recent data breaches in health systems across the globe—including in India—have heightened the 

urgency of implementing robust, privacy-preserving technologies. 

Blockchain, originally developed for secure cryptocurrency transactions, has matured into a versatile 

technology capable of transforming healthcare data systems. It offers decentralized control, 

immutability, auditability, and cryptographic security—features that align well with the demands 

of modern healthcare data preservation. By allowing patients to control their data access via smart 

contracts and ensuring that no single party can alter records unilaterally, blockchain can empower data 

privacy while improving transparency and trust in healthcare systems. 

This paper investigates how blockchain-based systems can be leveraged to ensure privacy in healthcare 

data management, with a focus on the Indian context and policy alignment. 



 International Journal of Web of Multidisciplinary Studies 
E-ISSN: 3049-2424 

 

IJWOS | Vol.2 No.11, November 2025  |  https://ijwos.com                                                                          366 
 

 

2. Objectives of the Study 

1. To examine current challenges in healthcare data privacy and security. 

2. To analyze blockchain’s suitability for secure data preservation in healthcare. 

3. To identify blockchain-based strategies that enhance patient privacy and control. 

4. To propose a blockchain-based privacy-preserving framework suitable for Indian healthcare 

systems. 

5. To assess implementation challenges, including technical, regulatory, and ethical aspects. 

3. Literature Review 

Studies by Azaria et al. (2016) and Yue et al. (2017) established early prototypes of blockchain-based 

healthcare record management systems. These solutions demonstrated how data can be encrypted, 

fragmented, and stored off-chain while using blockchain for access control and verification. 

In India, the National Digital Health Mission (NDHM) aims to create a digital health ecosystem, 

including the implementation of a Health ID and digital records for all citizens. However, concerns 

about data centralization and third-party access persist. Researchers like Kaur & Malhotra (2020) 

suggest integrating blockchain to ensure patient-centric control over data sharing, audit logs, and 

encryption. 

Several global projects like MedRec (MIT), Medicalchain (UK), and Estonia’s e-Health system 

provide valuable insights into real-world deployments of blockchain in healthcare. 

4. Methodology 

This study employs a descriptive-analytical approach, combining secondary research, expert 

interviews, and system design analysis. 

 Sources: Published journals, whitepapers, WHO digital health strategy, India’s NDHM 

documents. 

 Analysis Tools: SWOT Analysis, Framework Design Matrix, Case Comparison. 

5. Challenges in Healthcare Data Privacy 

 Centralized Vulnerabilities: Hospitals and insurance companies often store data in 

centralized repositories that can be hacked. 
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 Unauthorized Access: Staff or third-party vendors may access records without patient consent. 

 Data Sharing without Consent: Research organizations or insurers may use data without 

adequate anonymization or permissions. 

 Lack of Transparency: Patients have limited insight into who accessed their data and for what 

purpose. 

 Regulatory Gaps: India lacks comprehensive data protection legislation specific to health 

information (pending Digital Personal Data Protection Act 2023 implementation). 

6. Blockchain Features Beneficial to Healthcare Privacy 

Feature Healthcare Benefit 

Decentralization Removes single point of failure in data storage 

Immutability Prevents tampering of medical records 

Smart Contracts Automates access permissions based on patient rules 

Time-stamped Audit Logs every data request or modification attempt 

Encryption & Hashing Protects data integrity and privacy 

Tokenization Enables pseudonymized identities for patients 

 

7. Blockchain-Based Strategies for Healthcare Privacy 

7.1 Off-Chain Data Storage with On-Chain Hashing 

Patient records are stored off-chain (e.g., cloud or IPFS) to reduce blockchain bloat, while metadata 

(hash, access logs) are stored on-chain. This ensures integrity without compromising storage 

efficiency. 

7.2 Smart Contract-Based Access Control 

Patients define who can access their records via programmable smart contracts. For instance, a patient 

may allow a doctor access to lab results for 7 days only. 

7.3 Public-Private Key Encryption 

Only the holder of the private key (e.g., patient or doctor) can decrypt data, preventing unauthorized 

access even by system administrators. 
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7.4 Consent Management Systems 

Patients grant and revoke data-sharing permissions dynamically through secure interfaces integrated 

with blockchain. 

7.5 Role-Based Access with Identity Verification 

Doctors, researchers, and insurers are given tiered access levels based on verified credentials, reducing 

misuse. 

7.6 Interoperable Blockchain Networks 

Different hospitals and labs can participate in a shared permissioned blockchain, enabling secure data 

exchange across institutions. 

8. Proposed Privacy-Preserving Blockchain Framework for India 

Components 

 Permissioned Blockchain Layer: For verified stakeholders (govt., hospitals, labs, patients) 

 Smart Contract Engine: Automates access and sharing rules 

 Off-chain Data Repositories: For large file storage 

 Consent Portal (Mobile/Web): Patient interface for managing permissions 

 Audit Dashboard: Visualizes all access requests and activities 

Process Flow 

1. Patient undergoes treatment and data is generated. 

2. Data is encrypted and stored off-chain; hash is stored on blockchain. 

3. Smart contract allows access to specific users under set conditions. 

4. All access is logged immutably and shown in patient portal. 

5. Data can be revoked or shared further with patient’s consent. 

9. Case Studies 

Estonia’s e-Health System 

Estonia uses blockchain to secure all medical logs. Patients have full access to who viewed their 

records and why. This model inspires similar approaches for India's digital health infrastructure. 
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MedRec (MIT Project) 

Developed as an open-source Ethereum-based EHR system that uses smart contracts for permissioned 

access. 

Aarogya Setu & NDHM Integration Potential 

India’s health apps can integrate blockchain back-ends to ensure that citizen health data is not misused 

and audit logs are verifiable. 

10. Challenges in Blockchain Implementation 

 Scalability Issues: Blockchain transactions can be slow and costly without Layer-2 solutions. 

 Digital Literacy: Patients may not be ready to manage cryptographic keys. 

 Legal Recognition: Smart contract enforcement in Indian law remains unclear. 

 Interoperability: Health systems across states and private players use non-uniform standards. 

 Energy Consumption: Some blockchain models (e.g., proof-of-work) are resource-intensive. 

11. Recommendations 

1. Pilot Projects in Select Hospitals: Implement blockchain EHR systems in AIIMS, Gujarat 

Medical College, or Apollo Hospitals. 

2. Develop National Blockchain Health Standards: Create NDHM-compliant data models and 

APIs. 

3. Launch Patient Education Programs: Build awareness around digital rights, data consent, 

and privacy. 

4. Regulatory Frameworks: Align blockchain healthcare efforts with the Digital Personal Data 

Protection Act, 2023. 

5. Encourage Public-Private Collaboration: Partner with blockchain startups and health tech 

innovators. 

6. Use Layer-2 or Consortium Chains: For scalability and performance efficiency. 

7. Establish HealthChain Authority: A regulatory-cum-operational body to oversee blockchain 

governance in health. 
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12. Conclusion 

The preservation of healthcare data privacy is not just a technological challenge but also a matter of 

ethical responsibility and public trust. Blockchain, with its inherent characteristics of decentralization, 

transparency, and immutability, offers a robust foundation for securing healthcare data. By 

empowering patients with ownership and visibility into their data, blockchain can revolutionize the 

way privacy is upheld in medical systems. However, successful adoption will require regulatory 

reforms, infrastructure readiness, stakeholder engagement, and digital awareness among citizens. 

India, with its ambitious National Digital Health Mission, is well-placed to lead in blockchain-enabled 

health privacy. This paper presents a strategic direction for integrating blockchain into the nation's 

healthcare data ecosystem. 
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