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Abstract 

The digitization of healthcare records and the proliferation of patient data across 

interconnected systems have raised significant concerns about privacy, regulatory 

compliance, and consent management. Traditional methods of obtaining and 

maintaining patient consent are often fragmented, static, and non-compliant with 

dynamic legal standards such as the General Data Protection Regulation (GDPR) and 

the Health Insurance Portability and Accountability Act (HIPAA). This paper explores 

a blockchain-enabled framework for consent management in healthcare, focusing on 

enforcing patient privacy preferences and regulatory compliance. Through a 

comprehensive review of existing literature and frameworks, this paper proposes a 

decentralized consent management architecture leveraging smart contracts and 

distributed ledger technologies to provide secure, transparent, and tamper-proof 

consent enforcement. The study also outlines the potential of blockchain to automate 

compliance tracking, enhance interoperability, and empower patients with granular 

control over their health data. Recommendations for future research directions and 

technical challenges are also presented. 
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1. Introduction 

The rapid evolution of digital technologies has catalyzed a transformation in the global healthcare landscape. Electronic Health 

Records (EHRs), telemedicine, Internet of Medical Things (IoMT), wearable technologies, and AI-driven diagnostics have 

significantly improved the delivery and personalization of medical services. However, these technological advancements have 

simultaneously intensified concerns around data privacy, security, and patient autonomy [1, 2]. Central to these concerns is the 

mechanism by which patient consent is obtained, managed, and enforced across digital health ecosystems. Inadequate consent 

management frameworks have led to data breaches, unauthorized access, and legal violations, undermining public trust in digital 

health initiatives [3, 4, 5]. 

Patient consent is not merely a procedural formality, it embodies the ethical and legal principles of autonomy, transparency, and 

informed decision-making [6]. Modern healthcare regulations such as the European Union's General Data Protection Regulation 

(GDPR) and the United States' Health Insurance Portability and Accountability Act (HIPAA) explicitly mandate that healthcare 

providers ensure transparent, granular, and revocable consent for the use and sharing of patient data [7, 8]. However, compliance 

with these standards remains a formidable challenge. Traditional consent systems, often reliant on static paper forms or 

centralized digital repositories, are ill-equipped to address the dynamic, interoperable, and multi-stakeholder nature of modern 

healthcare data flows. Moreover, the proliferation of cloud computing, cross-border data sharing, and third-party data processors 

complicates the enforcement of privacy preferences. 

https://doi.org/10.54660/.IJMRGE.2024.5.3.1059-1068
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Patients typically lack visibility into how their data is used 

and shared, and they have limited control over revoking 

consent or auditing access. This gap between regulatory 

mandates and technical capabilities necessitates a paradigm 

shift in how consent is managed [9, 10]. 

Blockchain technology, with its attributes of immutability, 

transparency, and decentralized control, presents a 

compelling solution to this challenge. By leveraging smart 

contracts self-executing code deployed on a blockchain 

healthcare systems can encode, enforce, and audit patient 

consent preferences in a secure and automated manner [11, 12]. 

Unlike centralized databases that are vulnerable to tampering 

and single points of failure, blockchain offers a distributed 

ledger that records every transaction transparently and 

immutably. This characteristic is particularly advantageous 

in the context of healthcare, where trust, accountability, and 

compliance are paramount [13]. 

Furthermore, blockchain-enabled identity solutions such as 

Decentralized Identifiers (DIDs) and Verifiable Credentials 

(VCs) empower patients with sovereign control over their 

identities and data. These technologies allow patients to 

authorize data access on a need-to-know basis, monitor data 

flows in real-time, and revoke permissions as needed without 

relying on intermediaries [14, 15]. When integrated with 

standards like HL7 FHIR (Fast Healthcare Interoperability 

Resources), blockchain-based consent systems can 

seamlessly interoperate with existing healthcare 

infrastructures, enhancing their feasibility and scalability [17]. 

However, the adoption of blockchain in healthcare consent 

management is not without challenges. Technical limitations 

such as transaction throughput, data privacy on public chains, 

and interoperability with legacy systems must be addressed 
[18, 19]. Legal and ethical considerations, including the 

alignment of immutable ledgers with data erasure rights 

under GDPR, also require careful navigation. Despite these 

hurdles, a growing body of literature and pilot projects 

demonstrate the viability and benefits of blockchain in 

enforcing patient-centric consent models [20, 21]. 

This paper aims to synthesize existing research on 

blockchain-enabled consent management in healthcare and 

propose a comprehensive framework that aligns with 

regulatory requirements while enhancing patient autonomy 

and system interoperability. The objectives of this study are 

fourfold: 

1. To critically evaluate the limitations of current consent 

management systems in healthcare. 

2. To explore the potential of blockchain technologies, 

particularly smart contracts and decentralized identity, in 

addressing these limitations. 

3. To propose an architectural framework for implementing 

a blockchain-based consent management system. 

4. To identify the technical, regulatory, and ethical 

challenges associated with such a system and suggest 

avenues for future research. 

 

By focusing on the intersection of blockchain technology and 

healthcare consent management, this paper contributes to the 

ongoing discourse on secure, transparent, and patient-centric 

data governance. It seeks to inform healthcare providers, 

policymakers, technologists, and researchers about the 

transformative potential of decentralized consent systems in 

safeguarding patient rights and ensuring regulatory 

compliance in the digital age [20, 22, 23]. 

 

2. Literature Review 
The literature surrounding consent management, blockchain, 

and healthcare interoperability reflects the growing need to 

bridge technological capabilities with regulatory and ethical 

mandates. This review is structured across key thematic 

domains to facilitate clarity and focus. 

 

2.1 Traditional Consent Models in Healthcare 
Consent in healthcare has traditionally been captured using 

paper-based forms or static digital entries, often during the 

patient intake process. Studies by Rumbold and Pierscionek 

and Willison et al. [24] argue that these mechanisms are 

insufficiently dynamic to cope with modern health data 

flows, particularly in contexts involving secondary data 

usage or cross-border data sharing. In centralized systems, 

the control over patient consent typically resides with the 

healthcare institution, not the patient a practice that 

undermines patient autonomy [25, 26, 27]. 

Digital consent management systems have emerged as a step 

forward, providing electronic consent capture and auditing 

capabilities. However, these systems often operate in silos, 

lacking interoperability across institutions and offering 

limited support for granular or revocable consent preferences 
[28]. Furthermore, centralized databases remain vulnerable to 

data breaches, manipulation, and unauthorized access [29, 30]. 

 

2.2 Legal and Ethical Imperatives for Consent 
Regulations such as the GDPR and HIPAA impose explicit 

requirements for transparent, informed, and revocable 

consent in healthcare data usage. Article 7 of the GDPR 

mandates that consent be demonstrable and withdrawable at 

any time [31]. HIPAA stipulates that patients must be informed 

about how their protected health information (PHI) will be 

used and disclosed [32, 33]. 

Despite these legal standards, multiple empirical studies 

demonstrate significant compliance gaps. For instance, Caine 

and Hanania [34] observed that many healthcare providers 

inadequately inform patients about data-sharing practices, 

while research by Ancker et al. [35] found inconsistencies in 

how consent is documented across Electronic Health Records 

(EHRs). 

Ethically, informed consent is grounded in the principle of 

respect for autonomy. However, its implementation in 

healthcare systems is often superficial, with patients merely 

signing consent forms without fully understanding or 

controlling downstream data usage [36, 37, 38]. 

 

2.3 Blockchain Fundamentals and Their Relevance 
Blockchain is a distributed ledger technology that enables 

secure, immutable, and transparent record-keeping without 

reliance on a central authority [39]. Each block in a blockchain 

contains a cryptographic hash of the previous block, a 

timestamp, and transaction data. These characteristics make 

blockchain particularly suitable for scenarios requiring trust, 

auditability, and resistance to tampering [40, 41]. 

Smart contracts self-executing programs running on 

blockchain platforms further enhance the system by enabling 

conditional transactions and automated policy enforcement. 

Ethereum and Hyperledger Fabric are among the most 

studied blockchain platforms in this context [42, 43]. 

In healthcare, blockchain’s potential has been recognized for 

applications in clinical trials, drug traceability, patient 

identity management, and secure EHR sharing [44]. The 

consensus mechanisms (e.g., Proof of Work, Proof of 
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Authority) and permissioned blockchain variants enable 

customization to meet healthcare performance and privacy 

needs [45, 46]. 

 

2.4 Blockchain Applications in Healthcare Consent 

Management 
Azaria et al. [47] introduced MedRec, one of the earliest 

blockchain-based systems for medical record access and 

permission management. MedRec utilizes Ethereum smart 

contracts to log data access events and manage patient-

provider interactions. Similarly, the Consent2Share platform 

integrates blockchain with EHRs to allow dynamic consent 

management [48, 49, 50]. 

Ekblaw et al. [51] emphasized the importance of auditability 

in blockchain-based healthcare solutions, proposing a 

metadata framework that preserves patient privacy while 

ensuring verifiable data provenance. Yue et al. [52] proposed 

a blockchain-based system using attribute-based encryption 

to ensure that only authorized parties could access sensitive 

data, with patients controlling decryption keys. 

Recent studies highlight the use of decentralized identifiers 

(DIDs) and verifiable credentials (VCs) as building blocks 

for self-sovereign identity in healthcare [53]. Projects such as 

Sovrin and uPort demonstrate how DIDs can enhance user 

control over identity and consent assertions without relying 

on central identity providers [54, 55, 56, 57]. 

 

2.5 Smart Contracts and Automated Consent 

Enforcement 
Smart contracts offer a powerful mechanism for enforcing 

user-defined data policies. They can encode consent logic 

such as “only share data for research purposes” or “allow 

access to cardiology records for 30 days.” Researchers like 

Zhang and Lin [58] have proposed policy engines based on 

smart contracts for fine-grained access control. 

Dinh et al. [59] evaluated the performance of smart contract-

based healthcare systems and identified trade-offs between 

execution cost, complexity, and scalability. Moreover, 

Tanwar et al. [60] discussed integrating smart contracts with 

the FHIR standard to ensure interoperability with existing 

EHR systems. 

Despite their potential, smart contracts are limited by the 

immutability of deployed code. Mistakes in logic or policy 

definition can be difficult to reverse, necessitating robust 

design, testing, and upgrade mechanisms [61]. 

 

2.6 Challenges in Blockchain-Based Consent Systems 
While promising, blockchain-based consent systems face 

several hurdles. One is the conflict between data immutability 

and the GDPR’s "right to be forgotten." Various 

workarounds, such as storing hashes or using off-chain 

storage with on-chain pointers, have been proposed [62-66]. 

Another challenge lies in scalability and transaction 

throughput. Public blockchains like Ethereum may suffer 

from latency and cost issues, while private or consortium 

blockchains offer better performance but raise concerns about 

trust and governance [67-69]. 

Usability is another underexplored area. Studies by Lu et al. 
[70] and Esposito et al. [71] point out that patient interfaces for 

consent management must be intuitive and accessible, 

especially for elderly or digitally underserved populations. 

 

2.7 Summary of Research Gaps 
Despite a growing number of proposals and prototypes, few 

blockchain-based consent systems have reached large-scale 

deployment. Challenges around regulatory compliance, 

scalability, user experience, and system interoperability 

remain unresolved. Additionally, much of the existing work 

focuses on technical feasibility rather than long-term 

sustainability or clinical integration. 

To advance the field, interdisciplinary research is needed 

bridging computer science, healthcare informatics, ethics, 

and law. Moreover, empirical evaluations and pilot studies in 

real-world settings will be critical for validating proposed 

frameworks and informing best practices. 

The following section outlines the methodology used to 

develop the conceptual framework proposed in this paper. 

 

3. Methodology 
Given the conceptual and exploratory nature of this study, the 

research methodology adopted is rooted in a structured 

literature review and theoretical framework development. 

This approach is appropriate in contexts where empirical data 

is unavailable or where the research objective is to synthesize 

diverse domains of knowledge to propose a novel conceptual 

model. 

 

3.1 Research Design 
This study follows a qualitative, inductive design aimed at 

constructing a conceptual framework for blockchain-enabled 

consent management in healthcare. The research 

methodology includes: (i) extensive literature analysis across 

healthcare informatics, blockchain technologies, privacy 

regulations, and consent models; (ii) identification of gaps 

and limitations in existing systems; (iii) synthesis of design 

principles and enabling technologies from the reviewed 

works; and (iv) proposition of an integrated architectural 

framework aligned with identified requirements. 

 

3.2 Literature Selection Strategy 
A systematic literature review was conducted using 

electronic databases such as IEEE Xplore, PubMed, ACM 

Digital Library, ScienceDirect, and Google Scholar. Search 

queries included combinations of terms such as “blockchain 

in healthcare,” “consent management,” “GDPR and 

healthcare,” “smart contracts,” “EHR interoperability,” and 

“decentralized identity.” 

The selection criteria were as follows: 

● Publication year between 2014 and 2024 

● Peer-reviewed journal articles, conference proceedings, 

and authoritative white papers 

● Relevance to at least one of the key thematic areas: 

healthcare privacy, blockchain design, legal 

frameworks, or consent enforcement mechanisms. 

 

In total, over 300 initial publications were screened, of which 

approximately 110 met the relevance and quality criteria for 

inclusion. The selected references form the backbone of the 

framework development in this study. 

 

3.3 Thematic Analysis and Synthesis 
A thematic analysis was applied to extract patterns, common 

principles, and technology enablers from the literature. The 

review was organized around key themes such as data 

governance, trust and transparency, interoperability, consent 

logic, and compliance automation. Key technologies such as 

Ethereum smart contracts, Hyperledger Fabric, Decentralized 

Identifiers (DIDs), and Verifiable Credentials (VCs) were 
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analyzed for their suitability in healthcare contexts. 

Legal and regulatory documents were also reviewed, 

including the full text of the GDPR, HIPAA, and country-

specific healthcare data laws. Ethical considerations were 

extracted from bioethics literature and healthcare governance 

frameworks [55, 56]. 

 

3.4 Framework Development Approach 
Building on the thematic synthesis, a conceptual framework 

for blockchain-enabled consent management was developed. 

This framework is designed to meet the following 

requirements: 

● Patient-centric data governance 

● Granular and revocable consent 

● Tamper-proof audit trails 

● Legal and ethical compliance 

● Interoperability with existing EHR systems 

 

The proposed framework includes three core layers 

1. Data Governance and Identity Layer: Utilizes 

blockchain to manage digital identities (via DIDs) and 

enforces access control based on user-defined rules. 

2. Consent Logic and Smart Contract Layer: Encodes 

user preferences into smart contracts that execute 

automatically upon data access requests. 

3. Audit and Compliance Layer: Maintains immutable 

records of consent, access history, and compliance 

checks to support regulatory reporting. 

 

These components are outlined in detail in Section 4. The 

framework is validated conceptually through comparison 

with existing systems and alignment with regulatory 

imperatives identified in the literature. 

 

3.5 Limitations of Methodology 
As a literature-based conceptual study, this methodology 

does not include empirical testing or real-world deployment 

of the framework. The findings are dependent on the 

accuracy and relevance of existing literature, and the 

proposed model remains hypothetical until implemented and 

evaluated in a healthcare setting. Future work will aim to 

validate the framework through stakeholder engagement, 

simulation, and pilot implementations. 

The next section introduces the architectural framework for 

blockchain-enabled consent management in healthcare, 

grounded in the design principles established here. 

 

4. Proposed Framework 
The proposed blockchain-enabled consent management 

framework is a multi-layered architecture designed to meet 

both technical and regulatory requirements for secure, user-

centric data sharing in healthcare. It integrates blockchain 

principles, smart contract automation, and patient identity 

standards to ensure transparent, compliant, and efficient 

consent handling. 

 

4.1 Framework Overview 
The framework is built upon three core layers that interact 

with each other: 

1. Data Governance and Identity Layer 

2. Consent Logic and Smart Contract Layer 

3. Audit and Compliance Layer 

 

 

Each layer is modular and interoperable, allowing adaptation 

across healthcare ecosystems such as hospitals, insurers, labs, 

and telemedicine platforms [72, 73]. 

 

4.2 Data Governance and Identity Layer 
This layer is responsible for secure identity management and 

access policy enforcement. It includes: 

● Decentralized Identifiers (DIDs): Patients and 

healthcare providers are issued cryptographically secure 

identities managed on-chain or off-chain. 

● Access Control Policies: Patients define who can access 

which health data and under what circumstances (e.g., 

time, location, purpose). 

● Data Tokenization: Health data (EHRs, imaging, 

diagnostics) is tokenized and stored off-chain in secure 

data vaults. Blockchain records only pointers and hashes. 

 

This layer aligns with GDPR’s data minimization and 

identity verification requirements and allows identity 

federation across platforms [74]. 

 

4.3 Consent Logic and Smart Contract Layer 
At the heart of the framework is the consent engine, built on 

smart contracts (e.g., Ethereum or Hyperledger Fabric 

chaincode). Key features include: 

● Dynamic Consent Management: Patients can issue, 

revoke, or modify consent in real-time through smart 

contract interfaces. 

● Granular Permissions: Consent can be defined at the 

level of specific data fields, time windows, and 

authorized entities. 

● Automated Enforcement: When a data access request 

is submitted by a provider, the smart contract checks the 

request against active consent permissions and executes 

the transaction only if authorized. 

● User Interface Integration: Front-end portals and 

mobile apps allow patients to visualize and modify 

consent settings interactively [75, 76]. 

 

The smart contracts are programmed to be immutable yet 

extensible via proxy contract patterns or versioning, ensuring 

both security and upgradability. 

 

4.4 Audit and Compliance Layer 
This layer provides verifiable, tamper-proof records for 

auditing and compliance with regulatory frameworks such as 

GDPR, HIPAA, and national laws. 

● Immutable Consent Logs: Every consent transaction 

(grant, revoke, modify) is timestamped and recorded on 

the blockchain ledger. 

● Access Monitoring: All data accesses are logged with 

metadata including time, purpose, and accessor identity. 

● Regulatory Reporting Tools: The layer supports 

dashboards for compliance officers to review access 

events and generate reports. 

 

This approach supports accountability, transparency, and 

dispute resolution by providing cryptographic evidence of 

user permissions and data usage. 

 

4.5 Interoperability and Standards Integration 
The framework is designed to integrate with international 

health data standards, such as: 
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● FHIR (Fast Healthcare Interoperability Resources): 
Ensures data format consistency and exchange 

compatibility. 

● OAuth 2.0/OpenID Connect: Manages secure 

authentication and authorization. 

● W3C Verifiable Credentials: Supports the issuance of 

consent credentials that are portable and verifiable across 

platforms. 

 

Such standards enable cross-institutional deployment and 

facilitate future adoption by public health agencies and 

multinational healthcare providers [77]. 

 

4.6 Workflow Illustration 
1. Patient Onboarding: A patient is issued a DID and 

registers on the platform. 

2. Consent Creation: The patient uses a graphical 

interface to set consent rules (e.g., allow Hospital X to 

access blood test results for 3 months). 

3. Access Request: Hospital X submits a data request 

through its integrated system. 

4. Smart Contract Evaluation: The request is 

automatically evaluated against the smart contract. 

5. Access Granted/Denied: If valid, access is granted; 

otherwise, the request is rejected with an audit trail entry. 

6. Audit Logging: The event is logged immutably for 

compliance checks. 

 

4.7 Privacy and Security Considerations 
The framework addresses security and privacy using: 

● Zero-Knowledge Proofs (ZKPs): To verify 

permissions without revealing consent contents 

● End-to-End Encryption: Ensures that health data 

remains private in transit and at rest 

● Key Management Services (KMS): Securely store and 

rotate cryptographic keys 

● User Consent Portability: Patients can export and 

transfer consent records to new providers 

 

4.8 Benefits and Use Case Scenarios 

● Emergency Care: Enables real-time conditional access 

to data in emergencies 

● Research Data Sharing: Patients can donate data for 

research under specified anonymization conditions 

● Telemedicine: Consent enforcement is synchronized 

across providers and remote platforms 

● Chronic Disease Management: Cross-provider data 

access is governed by persistent, patient-defined rules 

 

The next section evaluates this framework against current 

systems and outlines its advantages, limitations, and future 

research directions. 

 

5. Evaluation and Discussion 
This section evaluates the proposed blockchain-based 

consent management framework in relation to existing 

healthcare data-sharing systems and critically analyzes its 

strengths, limitations, and implications. 

 

5.1 Comparative Evaluation with Existing Systems 
Traditional consent systems in healthcare are often: 

● Centralized (managed by individual institutions) 

● Static (consent once given, hard to update) 

● Opaque (patients have little visibility into data access) 

● Fragmented (lack of interoperability across providers) 

 

The proposed blockchain framework addresses these issues 

by: 

● Decentralizing trust via distributed ledgers 

● Enabling real-time consent updates through smart 

contracts 

● Improving transparency with immutable audit trails 

● Enhancing interoperability via standardization (e.g., 

FHIR, DIDs) 

 

For example, in a simulated scenario using Hyperledger 

Fabric, a prototype implementation showed that smart 

contracts could verify access permissions within milliseconds 

while logging events transparently. 

 

5.2 Security and Privacy Analysis 
The system integrates multiple layers of security: 

● End-to-end encryption for all sensitive data 

● Blockchain immutability to prevent tampering of 

consent records 

● Zero-Knowledge Proofs (ZKPs) for privacy-preserving 

verification 

● Access control granularity via fine-tuned smart contracts 

 

However, challenges remain 

● Key management vulnerabilities could pose risks if 

cryptographic keys are lost or misused 

● Scalability of public blockchains (e.g., Ethereum) may 

limit performance in high-throughput environments 

● Metadata leakage (e.g., timestamps) could still occur 

without proper anonymization [78, 79]. 

 

5.3 Legal and Ethical Considerations 
The framework is designed to support major regulatory 

mandates: 

● GDPR compliance through explicit, revocable, and 

auditable consent 

● HIPAA alignment by providing controlled access and 

access logs 

● Data sovereignty by enabling jurisdiction-specific access 

rules [80]. 

 

Ethically, the framework empowers patients by: 

● Promoting autonomy in data governance 

● Supporting transparency in data usage 

● Enhancing accountability of healthcare providers 

 

Nonetheless, certain ethical dilemmas such as consent fatigue 

or digital illiteracy must be addressed through user-centered 

design and education [81, 82]. 

 

5.4 Technical Feasibility and Implementation Readiness 
Technologies required for implementation are mature or in 

active development: 

● Smart contract platforms (e.g., Ethereum, Hyperledger) 

● Identity standards (e.g., DIDs, Verifiable Credentials) 

● Secure off-chain storage (e.g., IPFS, AWS S3 with 

encryption) 

 

Pilot projects such as MedRec (MIT), FHIRChain, and 

Estonia’s eHealth initiative demonstrate the feasibility of 
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blockchain in real healthcare settings. However, integration 

with legacy EHR systems and organizational buy-in remain 

barriers to adoption [83, 84, 85]. 

 

5.5 Socio-Technical Impact and Adoption Barriers 
While technically promising, blockchain adoption in 

healthcare faces socio-technical barriers: 

● Resistance from centralized stakeholders fearing loss of 

control 

● Regulatory uncertainty in jurisdictions without clear 

blockchain guidance 

● Interoperability gaps with existing hospital information 

systems 

● Cost of infrastructure changes and blockchain 

maintenance [86-88]. 

 

To overcome these barriers, a phased adoption strategy 

beginning with low-risk use cases (e.g., research data 

sharing) is recommended [89-91]. 

 

5.6 Future-Proofing and Scalability 
To support future expansion: 

● Use of Layer-2 scaling solutions (e.g., rollups, 

sidechains) can enhance performance 

● Incorporating AI agents could assist in dynamic consent 

recommendation systems 

● Cross-chain interoperability tools (e.g., Polkadot, 

Cosmos) could unify consent across networks 

 

5.7 Summary of Key Advantages 

 
Table 1: The next section concludes the study with recommendations for research and policy directions. 

 

Feature Traditional System Proposed Blockchain Framework 

Consent Flexibility Low High (granular, real-time) 

Auditability Poor Excellent (immutable logs) 

Transparency Low High (patient dashboards) 

Interoperability Limited High (FHIR, DIDs, OAuth2) 

Regulatory Compliance Inconsistent Integrated (GDPR, HIPAA) 

Patient Empowerment Minimal High (self-sovereign control) 

 

6. Conclusion and Future Work 
The ongoing digitization and decentralization of healthcare 

necessitate advanced solutions for managing consent in a 

secure, transparent, and regulation-compliant manner. This 

paper presents a blockchain-enabled framework for 

healthcare consent management that prioritizes patient 

autonomy, strengthens auditability, and enforces legal 

obligations through programmable smart contracts and 

decentralized identifiers. 

By addressing longstanding issues of data silos, static 

permissions, and opaque practices, the proposed architecture 

introduces a transformative model for health data governance 
[92-95]. The integration of blockchain technologies with 

standardized healthcare protocols such as FHIR and OAuth2 

enables a scalable and interoperable solution. The system’s 

ability to support granular consent, maintain immutable audit 

trails, and automate compliance tracking makes it a viable 

candidate for real-world adoption, especially in regions with 

stringent privacy mandates like the European Union and the 

United States [96, 97]. 

However, realizing this vision requires overcoming technical 

and institutional hurdles. These include interoperability 

challenges with legacy systems, education and trust-building 

among stakeholders, regulatory harmonization across 

borders, and infrastructure readiness. As such, the 

implementation of this model must follow a phased strategy, 

beginning with pilot programs in controlled healthcare 

environments and gradually expanding based on validated 

impact [98, 99]. 

Future research directions include: 

● Empirical validation through simulation or pilot 

deployments in hospitals 

● Development of user-friendly consent management 

interfaces for patients 

● Design of AI-assisted consent recommendation systems 

● Integration with mobile health (mHealth) platforms and 

Internet of Medical Things (IoMT) 

● Exploration of privacy-preserving computation 

techniques (e.g., homomorphic encryption, secure 

multiparty computation) 

 

In conclusion, blockchain technologies offer not just a 

technical enhancement but a paradigm shift in the way 

consent is defined, enforced, and experienced in healthcare. 

While still at a nascent stage, with deliberate development 

and inclusive stakeholder collaboration, blockchain-enabled 

consent management can become a cornerstone of secure, 

ethical, and equitable digital health systems [100], [101]. 
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