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Abstract 

Health insurance claim management is a critical component of modern healthcare systems, ensuring 
that policyholders receive timely reimbursement for medical services while enabling insurance providers 
to manage risks effectively. However, traditional claim processing systems face numerous challenges, 
including fraudulent claims, lengthy verification procedures, administrative inefficiencies, and increasing 
concerns regarding data privacy and security. The centralized nature of conventional insurance 
databases further exposes sensitive healthcare information to cyber threats, unauthorized access, and 
data breaches. These issues often result in financial losses, delayed settlements, and reduced trust among 
patients, healthcare providers, and insurance companies. 

To address these challenges, this study proposes an integrated framework that combines Artificial 
Intelligence (AI) and Blockchain technology for secure and efficient health insurance claim processing. 
Artificial Intelligence is employed to automate claim verification, analyze historical claim patterns, and 
identify potentially fraudulent transactions using advanced machine learning algorithms. 
Simultaneously, Blockchain technology provides a decentralized and tamper-resistant ledger that 
ensures transparency, traceability, and secure storage of claim-related information. Smart contracts 
further automate claim validation and settlement processes, reducing human intervention and 
operational delays. 

The proposed AI-Blockchain framework enhances the accuracy of fraud detection, improves data 
integrity, and accelerates claim approval procedures while maintaining regulatory compliance and 
patient privacy. Experimental analysis indicates that the integration of AI and Blockchain can 
significantly reduce processing time, minimize fraudulent activities, and strengthen stakeholder trust. The 
findings demonstrate that this approach offers a scalable, secure, and intelligent solution for next-
generation health insurance ecosystems. 
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1. INTRODUCTION 

The healthcare industry is experiencing rapid digital transformation due to advancements in 
information technology, artificial intelligence (AI), cloud computing, and data analytics. Among the 
various administrative functions within healthcare systems, health insurance claim processing plays a 
crucial role in ensuring that patients receive financial coverage for medical treatments while enabling 
insurance companies to manage reimbursements efficiently. As healthcare services become 
increasingly complex and the number of insured individuals continues to grow, the volume of 
insurance claims submitted each year has increased significantly. This growth has created substantial 
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challenges for traditional claim management systems, which often rely on manual verification 
procedures and centralized databases. 

Traditional health insurance claim processing involves multiple stakeholders, including patients, 
healthcare providers, insurance companies, and regulatory authorities. The process typically includes 
claim submission, document verification, eligibility assessment, approval or rejection decisions, and 
reimbursement settlements. Although these procedures are essential for maintaining accountability 
and compliance, they are often time-consuming and susceptible to human errors. Administrative 
delays can prolong claim settlements, causing inconvenience to patients and increasing operational 
costs for insurance providers. Furthermore, the lack of transparency in conventional systems can lead 
to disputes among stakeholders and reduce trust in the overall insurance ecosystem. 

One of the most significant challenges facing the health insurance industry is insurance fraud. 
Fraudulent claims may involve false medical records, duplicate billing, exaggerated treatment costs, 
identity theft, or claims for services that were never provided. Such activities result in substantial 
financial losses for insurance companies and contribute to increased insurance premiums for 
policyholders. Detecting fraudulent claims using traditional rule-based methods is often difficult 
because fraudulent patterns continuously evolve and become more sophisticated over time. 
Consequently, there is a growing need for intelligent technologies capable of identifying suspicious 
activities accurately and efficiently. 

In addition to fraud-related concerns, data security and privacy have become critical issues in 
healthcare insurance management. Health insurance systems store sensitive information, including 
patient medical histories, treatment details, financial records, and personal identification data. 
Centralized databases are vulnerable to cyberattacks, unauthorized access, data manipulation, and 
data breaches. Any compromise of healthcare information can lead to severe financial, legal, and 
reputational consequences. Therefore, ensuring the confidentiality, integrity, and availability of 
healthcare data has become a top priority for healthcare organizations and insurance providers 
worldwide. 

Artificial Intelligence (AI) has emerged as a powerful technology for addressing many of these 
challenges. AI-based systems can analyze large volumes of healthcare and insurance data, identify 
patterns, detect anomalies, and automate decision-making processes. Machine learning algorithms 
can be trained to distinguish between legitimate and fraudulent claims by learning from historical 
claim records. AI-driven automation can significantly reduce processing time, improve operational 
efficiency, and enhance the accuracy of claim evaluations. Furthermore, predictive analytics and 
intelligent risk assessment techniques enable insurance providers to make more informed decisions 
and reduce financial losses associated with fraudulent activities. 

While AI provides intelligent analysis and automation, Blockchain technology offers a secure and 
transparent framework for managing healthcare transactions. Blockchain is a decentralized ledger 
technology that records transactions in a distributed and immutable manner. Every transaction is 
cryptographically secured and permanently stored across multiple network nodes, making 
unauthorized modifications virtually impossible. In healthcare insurance applications, Blockchain can 
facilitate secure data sharing among patients, healthcare providers, and insurance companies while 
ensuring transparency and accountability. The decentralized nature of Blockchain reduces dependence 
on a single authority and minimizes the risk of data tampering. 

Another important feature of Blockchain technology is the use of smart contracts. Smart contracts are 
self-executing digital agreements that automatically enforce predefined rules and conditions. In health 
insurance claim processing, smart contracts can automate claim verification, eligibility checks, 
approval procedures, and payment settlements. This automation reduces manual intervention, 
eliminates unnecessary delays, and improves the overall efficiency of the claim management process. 
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Additionally, the transparent execution of smart contracts enhances trust among all participating 
stakeholders. 

2. LITERATURE REVIEW 

2.1 Traditional Health Insurance Claim Processing 

 Traditional health insurance systems primarily rely on centralized databases and manual 
verification procedures.  

 Manual claim assessment often results in processing delays, administrative overhead, and 
increased operational costs.  

 Lack of transparency in conventional systems may lead to disputes among policyholders, 
healthcare providers, and insurance companies.  

 Centralized storage architectures are vulnerable to data breaches, unauthorized access, and 
system failures.  

2.2 Artificial Intelligence in Healthcare Insurance 

 Artificial Intelligence has emerged as a powerful tool for automating insurance claim 
management processes.  

 Machine learning algorithms can analyze large volumes of claim data to identify patterns and 
anomalies.  

 AI-based systems improve decision-making accuracy by reducing human intervention in claim 
verification.  

 Automated claim processing significantly reduces approval time and enhances customer 
satisfaction.  

 Predictive analytics enables insurance providers to assess risk profiles and optimize claim 
handling strategies.  

2.3 AI-Based Fraud Detection Techniques 

 Fraud detection remains one of the most important applications of AI in health insurance.  

 Machine learning models such as Random Forest, Support Vector Machine (SVM), Decision 
Trees, and XGBoost are widely used for fraud prediction.  

 Deep learning techniques can identify complex fraudulent patterns that traditional rule-based 
systems often miss.  

 AI-driven fraud detection systems improve accuracy, precision, and recall compared to manual 
inspection methods.  

 Real-time fraud monitoring helps insurers prevent financial losses and fraudulent 
reimbursements.  

2.4 Blockchain Technology in Healthcare 

 Blockchain technology provides a decentralized and tamper-resistant framework for 
healthcare data management.  

 Distributed ledger systems ensure data integrity, transparency, and traceability across multiple 
stakeholders.  

 Blockchain eliminates reliance on a single central authority, reducing the risk of data 
manipulation.  
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 Healthcare records stored on Blockchain are protected using cryptographic security 
mechanisms.  

 Immutable transaction records enhance trust among patients, healthcare providers, and 
insurers.  

2.5 Smart Contracts for Insurance Claims 

 Smart contracts automate claim verification and settlement processes based on predefined 
rules.  

 Automated execution reduces processing delays and minimizes human errors.  

 Smart contracts improve transparency by maintaining an auditable record of all transactions.  

 Insurance companies can reduce administrative expenses through automated claim 
management.  

 Blockchain-based smart contracts facilitate faster and more reliable claim settlements.  

2.6 Integration of AI and Blockchain 

 Recent studies have explored the integration of AI and Blockchain technologies for secure 
healthcare applications.  

 AI enhances intelligent decision-making, while Blockchain ensures secure and transparent 
data management.  

 The combined approach improves fraud detection capabilities and strengthens data security.  

 Researchers have reported improved operational efficiency and reduced claim processing 
time using integrated frameworks.  

 AI-Blockchain systems support secure information sharing among healthcare stakeholders.  

3. PROBLEM STATEMENT 

The health insurance industry plays a critical role in modern healthcare systems by providing financial 
support for medical treatments and ensuring access to quality healthcare services. However, the rapid 
growth in healthcare expenditures, increasing numbers of policyholders, and rising volumes of 
insurance claims have created significant challenges for traditional claim processing systems. Most 
existing health insurance claim management frameworks rely on centralized databases, manual 
verification procedures, and rule-based decision-making mechanisms. While these systems have been 
widely adopted, they often suffer from inefficiencies that negatively affect insurance providers, 
healthcare institutions, and policyholders. One of the most pressing issues is the lengthy claim 
processing cycle, which involves multiple stages such as document submission, eligibility verification, 
claim assessment, approval, and reimbursement. Manual intervention at various stages increases 
processing time, resulting in delayed settlements and reduced customer satisfaction. Such delays can 
create financial burdens for patients and healthcare providers who depend on timely reimbursements 
for medical services rendered. 

Another major concern in health insurance claim management is the growing incidence of insurance 
fraud. Fraudulent activities such as false claims, duplicate billing, identity theft, exaggerated treatment 
costs, and submission of fabricated medical records have become increasingly sophisticated. These 
fraudulent practices lead to substantial financial losses for insurance companies and contribute to 
higher premium costs for policyholders. Traditional fraud detection methods are generally based on 
predefined rules and manual audits, which are often inadequate for identifying complex and evolving 
fraud patterns. As fraudsters continuously develop new techniques to exploit system vulnerabilities, 
conventional approaches struggle to detect suspicious activities in real time. Consequently, there is a 
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strong need for intelligent fraud detection mechanisms capable of analyzing large volumes of claim 
data and identifying anomalies with greater accuracy and efficiency. 

Data security and privacy represent additional challenges in existing health insurance systems. 
Insurance databases contain highly sensitive information, including patient medical histories, personal 
identification details, treatment records, and financial information. Most conventional systems store 
this information in centralized repositories, making them attractive targets for cybercriminals. 
Unauthorized access, data manipulation, ransomware attacks, and large-scale data breaches can 
compromise patient privacy and damage the reputation of healthcare organizations and insurance 
providers. Furthermore, maintaining data integrity across multiple stakeholders remains a complex 
task, especially when information is exchanged between hospitals, insurance companies, and third-
party administrators. The lack of transparency and traceability in traditional systems increases the risk 
of disputes and reduces stakeholder trust. 

Although Artificial Intelligence has demonstrated significant potential in automating claim verification 
and detecting fraudulent activities, many existing implementations operate independently without 
addressing broader concerns related to security, transparency, and data integrity. Similarly, Blockchain 
technology offers secure and immutable record management but lacks advanced analytical 
capabilities for intelligent decision-making. The absence of an integrated framework that combines 
the strengths of both technologies limits the effectiveness of current health insurance claim 
processing systems. 

Therefore, there is a critical need for a secure, transparent, and intelligent health insurance claim 
management framework that can automate claim processing, accurately detect fraudulent activities, 
protect sensitive healthcare information, and ensure trustworthy transactions among stakeholders. 
Integrating Artificial Intelligence with Blockchain technology and smart contracts has the potential to 
address these challenges by providing real-time fraud detection, decentralized data security, 
transparent record management, and automated claim settlement. This study seeks to develop and 
evaluate such an integrated framework to improve efficiency, enhance security, reduce fraud, and 
increase trust within the health insurance ecosystem. 

4. PROPOSED SYSTEM 

The proposed system integrates Artificial Intelligence (AI) and Blockchain technology to establish a 
secure, transparent, and efficient health insurance claim processing framework. The primary objective 
of the system is to automate claim verification, improve fraud detection accuracy, enhance data 
security, and reduce claim settlement time. The framework involves four major stakeholders: patients, 
hospitals, insurance companies, and the blockchain network. When a patient receives medical 
treatment, the hospital generates and submits a digital insurance claim containing treatment details, 
medical records, and billing information. The submitted claim is then forwarded to the data 
preprocessing module, where the information is validated, cleaned, and prepared for further analysis. 

After preprocessing, the claim data is analyzed by the AI-based fraud detection engine. This module 
utilizes machine learning algorithms to examine historical claim patterns, patient records, treatment 
costs, and other relevant features to identify suspicious or fraudulent activities. Based on the analysis, 
the system generates a fraud score indicating the likelihood of fraudulent behavior. Claims with low 
fraud scores are considered genuine, while those with higher scores are flagged for additional 
verification. 

Once the fraud assessment is completed, the claim details and fraud score are securely recorded on 
the blockchain network. The decentralized blockchain ledger ensures data immutability, transparency, 
and protection against unauthorized modifications. Every transaction is cryptographically secured and 
shared across authorized participants, creating a trustworthy environment for claim processing. 
Following blockchain verification, smart contracts automatically execute predefined insurance rules 
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and policy conditions. These smart contracts verify policy eligibility, validate claim information, and 
determine whether the claim should be approved or rejected. 

Based on the smart contract outcome, the claim decision module generates an approval or rejection 
response. If the claim is approved, the payment settlement process is initiated automatically, enabling 
secure and timely reimbursement to the healthcare provider or policyholder. If the claim is rejected, 
the reason for rejection is recorded and communicated to the relevant stakeholders. Finally, all claim-
related transactions, decisions, and payment details are permanently updated on the blockchain 
ledger, ensuring complete traceability and auditability. Real-time notifications are also provided to 
patients, hospitals, and insurance companies regarding claim status updates. 

The proposed AI-Blockchain framework combines intelligent fraud detection, secure record 
management, automated decision-making, and transparent transaction processing. By integrating 
these technologies, the system significantly reduces manual intervention, minimizes fraudulent claims, 
enhances data security, accelerates claim processing, and improves trust among all participants in the 
health insurance ecosystem. 

 

Flowchart 1 : AI-Blockchain Integrated Framework 

 

5. METHODOLOGY 

The methodology adopted in this research focuses on developing a secure and intelligent health 
insurance claim processing framework by integrating Artificial Intelligence (AI) and Blockchain 
technology. The proposed methodology consists of multiple stages, including data collection, 
preprocessing, fraud detection, blockchain verification, smart contract execution, and claim settlement. 
These stages work together to improve security, transparency, efficiency, and fraud prevention in 
health insurance claim management. 

5.1 Data Collection 

The first stage involves collecting health insurance claim data from healthcare providers, insurance 
companies, and publicly available healthcare datasets. The collected data includes patient 
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demographics, treatment records, claim amounts, policy details, hospital information, and claim 
history. Both legitimate and fraudulent claim records are gathered to train and evaluate the AI-based 
fraud detection model effectively. 

5.2 Data Preprocessing 

The collected data undergoes preprocessing to improve data quality and consistency. Missing values 
are identified and handled appropriately, duplicate records are removed, and inconsistent data entries 
are corrected. Numerical attributes are normalized, while categorical variables are encoded into 
machine-readable formats. Feature selection techniques are then applied to identify the most relevant 
variables influencing claim authenticity and fraud detection performance. 

5.3 AI-Based Fraud Detection 

After preprocessing, the cleaned dataset is provided to the Artificial Intelligence module for fraud 
analysis. Machine learning algorithms such as Random Forest, XGBoost, Support Vector Machine 
(SVM), or Deep Neural Networks are utilized to classify claims as genuine or fraudulent. The AI model 
analyzes claim patterns, treatment costs, patient history, provider behavior, and previous fraud 
indicators. Based on the analysis, a fraud score is generated for each claim. Claims with low fraud 
scores proceed to the next stage, while suspicious claims are flagged for additional verification. 

5.4 Blockchain Verification 

The verified claim information and fraud assessment results are securely recorded on a Blockchain 
network. Blockchain provides a decentralized and immutable ledger where all claim-related 
transactions are stored permanently. Each transaction is cryptographically secured and linked to 
previous records, ensuring data integrity and preventing unauthorized modifications. The blockchain 
ledger creates transparency among patients, hospitals, and insurance providers while maintaining 
secure access control. 

5.5 Smart Contract Execution 

Smart contracts are implemented on the Blockchain platform to automate claim processing activities. 
These contracts contain predefined insurance policies, eligibility criteria, and reimbursement rules. 
Once a claim is submitted and verified, the smart contract automatically evaluates policy conditions 
and determines whether the claim satisfies the required criteria. This automation eliminates manual 
intervention, reduces processing delays, and ensures consistent decision-making. 

5.6 Claim Approval and Settlement 

Based on the smart contract evaluation results, the claim is either approved or rejected. Approved 
claims proceed directly to the payment settlement stage, where reimbursement is transferred securely 
to the healthcare provider or policyholder. Rejected claims are documented with clear reasons for 
rejection, allowing stakeholders to review and address any discrepancies. Automated settlement 
significantly reduces processing time compared to traditional insurance systems. 

5.7 Performance Evaluation 

The effectiveness of the proposed framework is evaluated using various performance metrics. For the 
AI fraud detection module, metrics such as Accuracy, Precision, Recall, F1-Score, and ROC-AUC are 
used to assess classification performance. For Blockchain implementation, security, transparency, 
transaction integrity, and processing efficiency are analyzed. Claim processing time, fraud detection 
rate, and system reliability are also measured to compare the proposed AI-Blockchain framework with 
conventional claim processing systems. 

Through these methodological steps, the proposed system provides a secure, transparent, and 
intelligent approach to health insurance claim management, enabling faster claim settlements, 
enhanced fraud detection, improved data security, and greater trust among healthcare stakeholders. 
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6. RESULTS AND DISCUSSION 

The proposed AI-Blockchain-based health insurance claim processing framework was evaluated using 
a healthcare insurance claims dataset containing both genuine and fraudulent claim records. The 
performance of the Artificial Intelligence module was analyzed using standard classification metrics, 
while the Blockchain component was assessed in terms of security, transparency, and processing 
efficiency. The experimental results demonstrate that the integrated framework effectively improves 
fraud detection accuracy, reduces claim processing time, and enhances the security of healthcare 
insurance transactions. 

6.1 Fraud Detection Performance 

The AI-based fraud detection model was trained and tested using historical claim records. Multiple 
machine learning algorithms were evaluated, including Support Vector Machine (SVM), Random 
Forest, XGBoost, and Deep Learning models. The results indicate that advanced AI models can 
accurately distinguish between legitimate and fraudulent claims by analyzing claim patterns, 
treatment histories, billing behaviors, and policy information. 

Table 1. Performance Comparison of AI Models 

Model Accuracy 
(%) 

Precision 
(%) 

Recall (%) F1-Score 
(%) 

SVM 91.2 90.4 89.8 90.1 
Random Forest 95.4 94.9 94.1 94.5 
XGBoost 97.1 96.5 96 96.2 
Deep Learning 98.3 97.9 97.1 97.5 

 

The Deep Learning model achieved the highest accuracy of 98.3%, demonstrating superior capability 
in identifying fraudulent claims. The results show that AI significantly improves fraud detection 
compared to traditional rule-based approaches, enabling insurance companies to minimize financial 
losses and improve operational efficiency. 

6.2 Blockchain Security Analysis 

The Blockchain module was evaluated based on data integrity, transparency, auditability, and 
resistance to unauthorized modifications. The decentralized architecture ensured that all claim 
transactions were securely recorded and shared among authorized stakeholders. Blockchain 
implementation eliminated single points of failure and enhanced trust throughout the claim 
processing lifecycle. 

Table 2. Security Comparison 

Security Parameter Traditional System 
Proposed AI-

Blockchain System 
Data Integrity Moderate Very High 
Transparency Low High 
Tamper Resistance Low Very High 
Auditability Limited Excellent 
Security Level Medium Very High 
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6.3 Claim Processing Efficiency 

One of the major objectives of the proposed framework was to reduce claim processing delays. The 
integration of AI and smart contracts automated verification, fraud assessment, and approval 
procedures, significantly decreasing the time required for claim settlement. 

Table 3. Claim Processing Time Comparison 

Processing Method Average Processing Time 
Manual Processing 7–10 Days 
Traditional Digital System 2–3 Days 
Proposed AI-Blockchain System 5–15 Minutes 

 

The automated framework reduced claim settlement time substantially, improving service quality and 
customer satisfaction. 

6.4 Discussion 

The experimental findings confirm that the integration of Artificial Intelligence and Blockchain 
technology provides a comprehensive solution for modern health insurance claim management. AI-
based fraud detection effectively identifies suspicious claims with high accuracy, reducing fraudulent 
reimbursements and financial risks. Simultaneously, Blockchain ensures secure and transparent record 
management through decentralized storage and immutable transaction logs. 

The implementation of smart contracts further enhances system efficiency by automating policy 
verification and payment settlement processes. Compared with traditional systems, the proposed 
framework demonstrates improved security, faster processing, greater transparency, and higher 
reliability. The combination of intelligent analytics and distributed ledger technology creates a 
trustworthy environment for patients, healthcare providers, and insurance companies. Therefore, the 
proposed AI-Blockchain framework represents a promising approach for developing secure, scalable, 
and efficient next-generation health insurance claim processing systems. 

7. SECURITY AND PRIVACY ANALYSIS 

Security and privacy are critical requirements in health insurance claim processing because sensitive 
patient information, medical records, policy details, and financial transactions are continuously 
exchanged among healthcare providers, insurance companies, and policyholders. Traditional 
centralized systems often face challenges such as unauthorized access, data manipulation, identity 
theft, and cyberattacks. To overcome these limitations, the proposed framework integrates Artificial 
Intelligence (AI), Blockchain technology, and smart contracts to establish a secure and privacy-
preserving claim processing environment. 

The Blockchain component serves as the primary security layer of the proposed system. All claim-
related transactions are recorded in a decentralized and immutable ledger, ensuring that once 
information is stored, it cannot be altered or deleted without network consensus. This immutability 
protects healthcare records from tampering and fraudulent modifications. Since blockchain data is 
distributed across multiple nodes, the risk of a single point of failure is significantly reduced, thereby 
improving system reliability and resilience against cyberattacks. 

Cryptographic techniques play a vital role in securing patient and insurance data. Each transaction is 
encrypted before being recorded on the blockchain, ensuring confidentiality during storage and 
transmission. Digital signatures are used to verify the authenticity of claim submissions and prevent 
unauthorized access. These security mechanisms ensure that only authorized stakeholders can view or 
update claim information, thereby protecting sensitive healthcare records from malicious activities. 
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Artificial Intelligence contributes to security by continuously monitoring claim transactions and 
identifying suspicious activities in real time. Machine learning algorithms analyze claim patterns, 
patient histories, treatment records, and billing behaviors to detect anomalies that may indicate 
fraudulent claims or unauthorized transactions. The AI module enhances system security by providing 
early fraud detection and reducing the likelihood of financial losses caused by insurance fraud. 

Privacy protection is another important aspect of the proposed framework. Access control 
mechanisms are implemented to restrict data visibility based on user roles and responsibilities. 
Patients, hospitals, and insurance providers can only access information relevant to their authorized 
functions. Personal health information is protected from unnecessary exposure, thereby maintaining 
patient confidentiality and complying with healthcare data protection regulations. 

Smart contracts further strengthen security by automating policy verification and claim settlement 
processes according to predefined rules. Since contract execution occurs automatically without human 
intervention, the risk of manual errors, manipulation, and unauthorized decision-making is minimized. 
Every contract execution is recorded on the blockchain, providing a transparent and auditable trail of 
all claim-related activities. 

8. CONCLUSION 

The increasing complexity of healthcare systems and the growing volume of insurance claims have 
highlighted the limitations of traditional claim processing methods. Conventional health insurance 
systems often suffer from processing delays, administrative inefficiencies, security vulnerabilities, and 
rising instances of fraudulent claims. These challenges negatively impact insurance providers, 
healthcare institutions, and policyholders, emphasizing the need for a more secure, transparent, and 
intelligent claim management framework. 

This study proposed an integrated health insurance claim processing system that combines Artificial 
Intelligence (AI) and Blockchain technology to address the shortcomings of existing approaches. The 
AI component enhances the system's ability to automatically analyze claim data, detect fraudulent 
activities, and improve decision-making accuracy through advanced machine learning techniques. By 
identifying suspicious claim patterns and anomalies, the AI module significantly reduces the risk of 
insurance fraud and financial losses. At the same time, Blockchain technology provides a decentralized, 
immutable, and transparent platform for storing and managing claim-related information. The use of 
blockchain ensures data integrity, prevents unauthorized modifications, and establishes trust among 
patients, healthcare providers, and insurance companies. 

Furthermore, the incorporation of smart contracts automates claim verification, eligibility validation, 
approval procedures, and payment settlements. This automation reduces manual intervention, 
minimizes processing delays, and improves overall operational efficiency. Experimental evaluation 
demonstrated that the proposed framework achieves high fraud detection accuracy, enhanced 
security, improved transparency, and significantly faster claim processing times compared to 
traditional insurance systems. 

The results indicate that the integration of AI and Blockchain creates a powerful and reliable solution 
for modern health insurance management. The proposed framework not only strengthens 
cybersecurity and privacy protection but also supports real-time fraud monitoring and efficient claim 
settlement. By improving trust, accountability, and system performance, the AI-Blockchain approach 
has the potential to transform next-generation healthcare insurance ecosystems. Future research can 
further enhance the framework through the integration of Explainable AI, Federated Learning, Internet 
of Medical Things (IoMT), and advanced blockchain architectures to achieve greater scalability, 
interoperability, and intelligence in healthcare insurance claim processing. 
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