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Abstract: The Smart Machine Learning Medical Analysis and Blockchain Healthcare Platform (SMLMAP) represents a 

transformative approach to medical diagnostics and data management by integrating advanced machine learning algorithms 

with blockchain technology. This platform is designed to accurately diagnose seven critical diseases, achieving impressive 

diagnostic outcomes across various conditions, including diabetes, breast cancer, heart disease, kidney disease, liver disease, 

malaria, and pneumonia. SMLMAP employs Random Forest algorithms for text data analysis and Convolutional Neural 

Networks (CNNs) for image data, ensuring rapid and precise diagnostic results. 

In addition to enhancing diagnostic capabilities, SMLMAP addresses significant privacy and security concerns inherent in 

healthcare data management. The integration of blockchain technology facilitates secure, transparent, and tamper-proof storage 

of patient records, empowering individuals with greater control over their medical information. This dual approach not only 

improves the accuracy of diagnoses but also fosters trust between patients and healthcare providers by safeguarding sensitive 

data against unauthorized access. 

Key functionalities of SMLMAP include the ability to schedule doctor appointments conveniently through the platform, ensuring 

that patients can receive timely medical attention. Additionally, the application provides users with a weekly healthcare 

magazine, delivering valuable information on health tips, disease management, and wellness advice to promote informed health 

decisions. 

By leveraging the strengths of machine learning and blockchain, SMLMAP paves the way for a more efficient, accurate, and 

secure healthcare ecosystem. This innovative platform not only enhances the quality of medical diagnostics but also represents a 

significant step forward in addressing the critical challenges of data privacy and security in the healthcare sector. The findings 

underscore the potential of SMLMAP to revolutionize patient care and data management in the evolving landscape of healthcare 

technology. 
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I. INTRODUCTION 

In the rapidly evolving landscape of healthcare, the integration of advanced technologies such as machine learning (ML) and 

blockchain is becoming increasingly essential. The Smart Machine Learning Medical Analysis and Blockchain Healthcare Platform 

(SMLMAP) exemplifies this integration, addressing critical health challenges while aligning with the United Nations Sustainable 

Development Goals (SDGs), particularly SDG 3, which aims to ensure healthy lives and promote well-being for all, and SDG 9, 

which focuses on building resilient infrastructure and fostering innovation. 

SMLMAP leverages sophisticated machine learning algorithms to enhance medical diagnostics, enabling accurate and timely 

identification of various diseases. By employing techniques such as Random Forest and Convolutional Neural Networks (CNNs), 

the platform achieves remarkable diagnostic accuracies for conditions like diabetes, breast cancer, and pneumonia, among others. 

This capability not only improves patient outcomes but also contributes to the overarching goal of SDG 3 by facilitating early 

detection and intervention, thereby reducing morbidity and mortality rates associated with preventable diseases(Latif et al., 2020, p. 

1).Moreover, SMLMAP incorporates blockchain technology to ensure the secure and transparent management of electronic health 

records (EHRs). This integration addresses significant privacy and security concerns prevalent in healthcare, as traditional systems 

often face vulnerabilities such as data breaches and unauthorized access(Ajayi et al., 2020, pp. 1–2). By providing a tamper-proof 

and decentralized framework for EHR exchange, SMLMAP enhances the integrity and confidentiality of patient data, fostering trust 

between patients and healthcare providers. This aligns with SDG 9 by promoting resilient infrastructure that supports secure data 

management and encourages innovation in healthcare delivery(Ajayi et al., 2020, p. 2). 
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In addition to its diagnostic and security functionalities, SMLMAP enhances user experience through features such as convenient 

appointment scheduling and real-time updates on hospital resources. These functionalities empower patients to make informed 

decisions regarding their healthcare, further promoting health literacy and engagement(Kumar et al., n.d., pp. 1–3). By providing a 

comprehensive platform that integrates ML and blockchain, SMLMAP not only addresses immediate healthcare needs but also 

contributes to the long-term sustainability and resilience of healthcare systems, making it a vital tool in the pursuit of the SDGs. 

 

II. LITERATURE REVIEW 

A. Role of Machine Learning Algorithms in Medical Diagnosis 

Machine learning (ML) algorithms have significantly enhanced diagnostic accuracy and efficiency in healthcare. Image-based 

analysis using ML, such as the application of deep learning models to X-rays and MRIs, has shown promising results in accurately 

identifying diseases. For instance, the integration of deep learning models like Convolutional Neural Networks (CNNs) with 

blockchain technology has been proposed to securely transmit and diagnose medical images, achieving high classification 

performance with sensitivity, specificity, and accuracy metrics[7].Additionally, hybrid deep learning techniques combining 

traditional ML approaches have been utilized for real-time analysis of large-scale healthcare data, facilitating timely diagnosis and 

treatment recommendations[2]. 

Text data-based disease prediction and symptom-based disease prediction are other areas where ML has made significant strides. 

For example, Naive Bayes classifiers have been used to predict diseases based on medical symptoms provided by patients, 

achieving high accuracy rates[5].Support Vector Machines (SVMs) have also been employed to analyze healthcare data, 

demonstrating superior performance compared to conventional classifiers[9]. 

 

B. Implementation of Blockchain Technology for Secure Patient Data Management 

Blockchain technology (BCT) offers a decentralized and transparent framework for secure data storage, sharing, and access control 

in healthcare. By integrating blockchain into healthcare systems, data integrity, privacy, and interoperability can be ensured while 

eliminating the reliance on centralized authorities[2].Blockchain's decentralized database provides extreme privacy to patient health 

records, making it a reliable platform for managing sensitive health information[5]. 

Blockchain has been applied to various aspects of healthcare, including electronic health records (EHRs) and electronic medical 

records (EMRs) management, ensuring data privacy and security[1][3]. The use of blockchain in healthcare also addresses issues 

related to data integrity and fraud prevention, enhancing the overall efficiency of healthcare systems[3]. 

 

C. Integration of Machine Learning and Blockchain in Healthcare Platforms 

The integration of ML and blockchain within healthcare platforms offers both predictive medical analysis and secure data 

management. For instance, a permissions-based blockchain framework combined with hybrid deep learning models ensures that 

only authorized entities can access and modify sensitive health information, preserving patient privacy while facilitating seamless 

data sharing and collaboration among healthcare providers[2]. This integration enables real-time analysis of healthcare data, 

improving diagnostic accuracy and treatment recommendations[2]. 

Moreover, federated learning (FL) combined with blockchain technology has been proposed to overcome privacy, ownership, and 

regulatory challenges associated with centralized data storage. This approach allows for the decentralized management of clinical 

data, enhancing security and privacy in smart healthcare systems[1]. 

 

D. Contribution to Sustainable Development Goals (SDGs) 

The application of ML and blockchain technologies in healthcare contributes to the achievement of Sustainable Development Goals 

(SDGs), particularly SDG 3 (Good Health and Well-being) and SDG 9 (Industry, Innovation, and Infrastructure). By improving 

diagnostic accuracy and efficiency, these technologies enhance patient outcomes and overall health and well-being[10]. The secure 

management of patient data through blockchain technology ensures data privacy and integrity, fostering trust in healthcare systems 

and promoting innovation in the healthcare industry[4]. 

Furthermore, the integration of these technologies supports the development of scalable and secure healthcare systems, addressing 

the challenges of data privacy and security in the era of big data and IoT[4]. This aligns with the goals of SDG 9, which emphasizes 

the importance of building resilient infrastructure and fostering innovation. 
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E. Conclusion 

The integration of machine learning and blockchain technology in healthcare has the potential to revolutionize medical diagnosis 

and secure patient data management. By leveraging the strengths of both technologies, healthcare systems can achieve higher 

diagnostic accuracy, enhanced data security, and improved patient outcomes. These advancements contribute to the achievement of 

Sustainable Development Goals, promoting good health and well-being, and fostering innovation in the healthcare industry. 

 

III. SYSTEM ARCHITECTURE AND METHODOLOGY 

The architecture of the machine learning-powered medical diagnosis platform integrates advanced technologies to ensure secure 

patient records and efficient diagnostics. The system comprises three primary layers: the frontend, backend, and blockchain layer. 

1) Frontend: The user interface is developed using HTML, CSS, and JavaScript frameworks like React. This layer allows patients 

and healthcare providers to interact with the system, schedule appointments, and view diagnostic results. The frontend 

communicates with the backend through RESTful APIs, ensuring a seamless user experience. 

2) Backend: The backend is built using Python, which hosts the machine learning models for diagnosing various medical 

conditions. It utilizes frameworks like Flask or Django to handle API requests and manage data. The backend connects to a 

database for storing patient information and diagnostic results. Additionally, Node.js can be employed for real-time data 

processing and handling concurrent requests. 

3) Blockchain Layer: This layer employs Solidity for developing smart contracts that manage patient records securely. The 

blockchain ensures that all patient data is encrypted, tamper-proof, and accessible only to authorized users, enhancing data 

privacy and security(Abbas et al., 2022; Ma et al., 2020; Miah et al., 2022, pp. 1–6). 

 

The connection between the frontend and backend is facilitated through the app.py file, which serves as the main entry point for API 

requests. It routes incoming requests to the appropriate backend services, processes the data, and returns responses to the frontend, 

ensuring a cohesive and secure user experience. This architecture not only enhances diagnostic accuracy but also addresses critical 

privacy concerns in healthcare. 

 

Figure 1: The Process work flow 
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In the methodology section, we employ Random Forest for text data analysis, leveraging its ensemble learning approach to construct 

multiple decision trees for improved accuracy and robustness. The model is trained on a diverse dataset, utilizing bootstrapping and 

feature randomness to enhance generalization and reduce overfitting(Salman et al., 2024; Xing et al., 2022).  

For image data analysis, we utilize Convolutional Neural Networks (CNNs), which excel in extracting hierarchical features from 

images through convolutional and pooling layers. The CNN is trained using backpropagation and gradient descent, optimizing the 

loss function to ensure high accuracy in diagnosing medical conditions from imaging data(Novikova et al., 2022; Xu et al., 2024). 

 

Figure 2: The Machine Learning model Training Steps 

 

IV. RESULTS 

The healthcare platform leverages machine learning algorithms to predict diseases based on patient symptoms and medical images, 

demonstrating impressive diagnostic capabilities across seven diseases. The performance metrics for each disease are as follows: 

1) Diabetes: Achieved an accuracy of 98.25%, indicating a high level of reliability in diagnosing this condition. 

2) Breast Cancer: Also recorded an accuracy of 98.25%, showcasing the platform's effectiveness in identifying this critical 

disease. 

3) Heart Disease: The accuracy for heart disease diagnosis was 85.25%, reflecting a solid performance, though slightly lower than 

the other conditions. 

4) Kidney Disease: Achieved an impressive accuracy of 99%, highlighting the platform's capability in detecting renal issues. 

5) Liver Disease: The accuracy for liver disease diagnosis was 78%, indicating room for improvement in this area. 

6) Malaria: Recorded an accuracy of 96%, demonstrating strong performance in identifying this infectious disease. 

7) Pneumonia: Achieved an accuracy of 95%, indicating effective detection capabilities. 

The platform utilizes Random Forest for text data analysis, which is particularly effective for structured data, and Convolutional 

Neural Networks (CNNs) for image data analysis, excelling in tasks involving medical imaging. These results underscore the 

platform's potential to enhance diagnostic accuracy and improve patient outcomes in healthcare settings. 
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Figure 3: The Disease prediction Accuracies 

 

V. DISCUSSIONS 

Integrating machine learning (ML) with blockchain technology in healthcare offers significant advantages for secure and rapid 

medical analysis. Traditional healthcare systems often rely on centralized databases, which are vulnerable to data breaches and 

inefficiencies in data sharing. In contrast, platforms like the Smart Machine Learning Medical Analysis and Blockchain Healthcare 

Platform (SMLMAP) utilize decentralized blockchain to ensure data integrity and patient privacy while employing ML algorithms 

for accurate diagnoses. This integration aligns with Sustainable Development Goal 3 (SDG 3) by enhancing healthcare access and 

quality, particularly in low-resource settings where timely medical interventions are critical. 

SMLMAP demonstrates superior diagnostic accuracy compared to traditional systems, leveraging ML to analyze symptoms and 

medical images efficiently. The use of blockchain not only secures patient data but also facilitates interoperability among healthcare 

providers, fostering a collaborative environment for patient care. However, challenges remain, including the complexity of model 

training and the need for patient education to encourage adoption. 

Despite These Limitations, The Potential For Future Work Is Vast. Expanding The Model To Include Additional Diseases And 

Integrating Ai For Predicting Treatment Outcomes Could Further Enhance Its Utility. Additionally, Addressing Barriers To Patient 

Adoption Through User-Friendly Interfaces And Educational Initiatives Will Be Crucial For Maximizing The Impact Of This 

Technology. By Overcoming These Challenges, The Integration Of Ml And Blockchain Can Revolutionize Healthcare Delivery, 

Ensuring Faster, More Accurate Diagnoses While Safeguarding Patient Information, Ultimately Contributing To Improved Health 

Outcomes Globally. 

VI.    CONCLUSION                            

The Smart Machine Learning Medical Analysis and Blockchain Healthcare Platform (SMLMAP) significantly enhances healthcare 

diagnostics and data security by integrating machine learning and blockchain technologies. The research demonstrates that 

SMLMAP achieves high diagnostic accuracy across various diseases, including diabetes and breast cancer, utilizing advanced 

algorithms like Random Forest and Convolutional Neural Networks (CNNs). This capability not only improves the speed and 

precision of medical diagnoses but also empowers healthcare providers to make informed decisions based on real-time data analysis. 

Moreover, the incorporation of blockchain technology ensures secure, transparent, and tamper-proof storage of patient records, 

addressing critical privacy concerns prevalent in traditional healthcare systems. By enabling patients to control their medical 

information, SMLMAP fosters trust and enhances patient engagement in their healthcare journey. 

Overall, SMLMAP represents a transformative approach to modern healthcare, aligning with the goals of improving patient 

outcomes and ensuring data integrity. Future work should focus on expanding the platform's capabilities to include additional 

diseases and predictive analytics for treatment outcomes, further solidifying its role in advancing healthcare delivery. 

 

A. Contributions to SDG 3 (Good Health and Well-Being) 

 Improved Diagnostic Accuracy: SMLMAP facilitates early detection and timely medical interventions, ultimately enhancing 

patient outcomes. 

 Patient Empowerment: The platform's blockchain integration allows patients to manage their medical data securely, promoting 

trust and engagement. 
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B. Contributions to SDG 9 (Industry, Innovation, and Infrastructure) 

 Promotion of Innovative Solutions: SMLMAP exemplifies the application of cutting-edge technologies in healthcare, 

transforming traditional systems into efficient, data-driven environments. 

 Infrastructure Development: The platform supports seamless data sharing among healthcare providers, enhancing the overall 

efficiency of healthcare delivery systems. 
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