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Abstract 

Chronic diseases such as diabetes, cardiovascular disorders, and kidney 
diseases continue to be among the most serious global health concerns, 
accounting for high morbidity and mortality rates worldwide [21], [25]. This 
research introduces an Intelligent Personalized Health Intervention System 
that leverages Deep Learning and Blockchain Technology to enable secure, 
predictive, and data-driven healthcare management. The system employs 
deep learning models for early detection of chronic disease risks [2], [14], 
while blockchain ensures tamper-proof and decentralized storage of 
sensitive health data [1], [10]. In addition, Optical Character Recognition 
(OCR) and Natural Language Processing (NLP) are used to automatically 
extract and analyze information from medical documents, thereby reducing 
manual intervention and improving diagnostic accuracy [9], [17]. The 
proposed framework integrates patient health records, predictive analytics, 
and personalized recommendations within a secure web-based environment, 
aiming to enhance patient engagement, ensure data privacy, and support 
timely medical decision-making [12], [24]. 

 
 
Introduction 
Chronic diseases such as diabetes, 
cardiovascular disorders, and kidney diseases 
represent a growing global health crisis, 
contributing significantly to long- term disability 
and mortality worldwide [21], [25]. Reports 
from global health organizations indicate that 
non-communicable diseases account for more 
than 70% of total deaths, highlighting the 

urgent need for intelligent and preventive 
healthcare solutions [18]. Traditional 
healthcare systems remain largely reactive, 
focusing on treatment after disease onset 
rather than early prediction and personalized 
intervention [11], [23]. Recent advancements in 
Artificial Intelligence (AI), particularly Deep 
Learning (DL), have significantly improved 
medical data analysis by enabling accurate 
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prediction from large and heterogeneous datasets 
[7], [14]. Deep learning architectures such as 
Artificial Neural Networks (ANNs) and 
Convolutional Neural Networks (CNNs) have 
demonstrated superior performance in chronic 
disease classification and risk assessment tasks 
[2], [15]. However, the increasing digitization 
of healthcare data introduces serious concerns 
regarding privacy, security, and unauthorized 
access [10], [12]. 
Blockchain technology provides a decentralized 
and immutable framework for secure medical data 
management, ensuring transparency, integrity, 
and controlled access [1], [3], [9]. When combined 
with AI-based predictive analytics, blockchain 
enables the development of trustworthy and 
intelligent healthcare platforms [24]. 
Furthermore, AI-driven document processing 
using OCR and NLP allows automated extraction 
of unstructured clinical information from medical 
reports, reducing human error and enhancing 
decision support systems [16], [17]. 
 
Related Work 
In recent years, the integration of artificial 
intelligence and blockchain technology has gained 
significant attention in the healthcare sector, 
particularly in the areas of disease prediction, 
secure data sharing, and electronic health record 
(EHR) management. Several researchers have 
explored diverse approaches to enhance 
healthcare systems by improving diagnostic 
accuracy, maintaining data confidentiality, and 
ensuring transparency in medical data exchange. 
Sharma et al. [1] proposed a blockchain-based 
healthcare framework that integrates machine 
learning algorithms for disease prediction. Their 
approach demonstrated the effectiveness of 
decentralized data storage in maintaining the 
integrity of patient records while providing secure 
access control. Although the model offered a 
reliable 
security structure, it lacked deep learning-based 
predictive capabilities for unstructured medical 
data. Bhuvaneswari and Anitha [2] developed a 
deep learning framework for the early detection 
of chronic kidney disease using patient datasets. 
Their model achieved impressive prediction 
accuracy through a multi-layer neural network 
architecture. However, the study was primarily 
focused on a single disease domain and did not 
address issues related to data security, 
interoperability, or privacy- preserving 
mechanisms for patient information. 
 

Kaur et al. [3] introduced a blockchain-enabled 
electronic health record system utilizing smart 
contracts for data management. Their research 
highlighted the potential of blockchain to create 
tamper- proof, transparent, and scalable EHR 
platforms. Despite its strengths in security and 
transparency, the system did not incorporate 
intelligent analytics or personalized healthcare 
interventions. 
In another study, Subhan et al. [4] surveyed AI- 
enabled wearable medical IoT systems, 
emphasizing how continuous health monitoring 
through connected devices can facilitate early 
disease diagnosis. While the study demonstrated 
real-time data collection and patient monitoring, it 
did not integrate blockchain for secure data 
handling or deep learning for predictive analytics. 
 
From these studies, it is evident that while 
blockchain ensures data security and 
transparency, and deep learning enables 
accuratedisease prediction, few systems have 
successfully combined these technologies into a 
unified and intelligent healthcare solution. The 
existing literature reveals a significant research 
gap in developing an end- to-end AI–Blockchain 
integrated health management system capable 
of secure storage, automated data processing, and 
personalized disease risk prediction. Addressing 
this gap forms the foundation of the proposed 
research. 
 
Methodology 
The proposed methodology follows a multi-stage 
framework integrating deep learning-based 
prediction, blockchain-enabled security, and AI- 
driven document processing [14], [24]. Health 
datasets are collected from publicly available 
repositories such as UCI and Kaggle, which are 
commonly used for chronic disease research [7], 
[21]. Data preprocessing techniques including 
normalization, missing value imputation, and 
feature selection are applied to improve data 
quality and model performance [8], [15]. 
Machine learning models such as SVM, Random 
Forest, and Decision Trees are used as baseline 
classifiers, while ANN and CNN models are 
employed for advanced prediction due to their 
ability to capture nonlinear relationships in 
medical data [2], [14]. Blockchain integration is 
implemented using Ethereum-based smart 
contracts to ensure secure storage, access control, 
and immutability of patient records [1], [8], [10]. 
OCR and NLP techniques further enhance 
automation by extracting structured information 



International Journal on Advanced Computer Theory and Engineering 
 

351 

 

from unstructured medical documents [9], [17]. 
 
The overall research process consists of six major 
stages: data acquisition, data preprocessing, 
model development, blockchain integration, 
system implementation, and evaluation. 
 
A. Data Acquisition 
The dataset for this study is collected from 
publicly available medical repositories such as the 
UCI Machine Learning Repository and Kaggle, 
which include patient health records related to 
chronic diseases such as diabetes, cardiovascular 
disorders, and kidney disease. The dataset 
consists of demographic details, laboratory test 
results, medical histories, and clinical 
measurements. To ensure ethical data usage, all 
datasets are anonymized before processing. 
 
B. Data Preprocessing 
Raw health data often contain missing values, 
inconsistent entries, and noise. To ensure model 
accuracy and reliability, preprocessing techniques 
such as data cleaning, normalization, and 
feature encoding are applied. Outliers are 
removed, and numerical attributes are 
standardized. Missing values are handled using 
mean or KNN imputation methods. Additionally, 
feature selection is performed to identify the most 
influential health parameters for disease 
prediction. 
 
C. Model Development 
The predictive analytics component employs both 
Machine Learning (ML) and Deep Learning 
(DL) algorithms for disease classification. 

 Machine Learning Models: Support Vector 
Machine (SVM), Random Forest (RF), and Decision 
Tree classifiers are used as baseline models. 

 Deep Learning Models: Artificial Neural 
Networks (ANN) and Convolutional Neural 
Networks (CNN) are implemented to capture 
complex patterns in the medical data. 
The models are trained and validated using a split 
dataset (typically 80:20 ratio), and their 
performance is evaluated based on metrics such 
as accuracy, precision, recall, and F1-score. The 
model achieving the highest predictive accuracy 
is selected for system integration. 
 
D. Blockchain Integration 
To ensure data security and privacy, a private 
blockchain network is implemented using 
frameworks such as Ethereum or Hyperledger 
Fabric. Each patient’s health record is encrypted 

and stored in a decentralized manner to prevent 
unauthorized modifications. 
Key blockchain features include: 

 Hashing and Encryption: To ensure data 
immutability and integrity. 

 Smart Contracts: To automate access 
permissions and record sharing among authorized 
healthcare providers. 

 Decentralized Ledger: To maintain 
transparency and eliminate single points of 
failure. 
This integration provides end-to-end data 
confidentiality and enhances patient trust in 
digital healthcare systems. 
 
E. AI-Based Document Processing 
The system incorporates Optical Character 
Recognition (OCR) and Natural Language 
Processing (NLP) techniques to automatically 
extract relevant information from scanned lab 
reports, prescriptions, and clinical notes. OCR 
(using Tesseract) converts images into machine-
readable text, while NLP (using spaCy and NLTK) 
performs text tokenization, named entity 
recognition, and information extraction. This 
automation minimizes manual entry errors and 
enriches the dataset used for predictive modeling. 
 
F. System Implementation 
The web-based platform is developed using 
Python (Flask framework) for backend 
operations and HTML, CSS, and JavaScript for the 
frontend. The system integrates AI and blockchain 
modules through APIs, providing users with a 
unified interface to input, analyze, and visualize 
health data. MongoDB/MySQL is used as the 
primary database 
for structured storage, and cloud platforms 
(AWS, Azure, Google Cloud) enable scalable 
deployment. 
 
G. Evaluation and Validation 
The performance of the integrated system is 
evaluated based on parameters such as prediction 
accuracy, blockchain transaction efficiency, data 
retrieval time, and user accessibility. Comparative 
analysis between machine learning and deep 
learning models helps determine the most 
effective predictive approach. Security audits are 
conducted to verify blockchain immutability and 
resistance to tampering. 
 
Results And Discussion 
Experimental results demonstrate that CNN-based 
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models outperform traditional machine learning 
approaches in terms of accuracy, precision, and 
recall for chronic disease prediction [14], [15]. 
Blockchain evaluation confirms secure data 
handling with minimal latency, consistent with 
findings reported in recent blockchain-based 
healthcare studies [1], [10], [24]. The OCR–NLP 
pipeline achieves high extraction accuracy, 
validating its effectiveness for clinical document 
automation [9], [16]. 
Although blockchain introduces minor 
computational overhead, the benefits of enhanced 
security and trust outweigh performance trade-
offs [12], [23]. These findings align with recent 
studies emphasizing the importance of secure AI-
driven healthcare infrastructures [21], [25]. 
 
A. Blockchain Performance Evaluation 
The blockchain module was evaluated based on 
three major parameters: transaction latency, 
block creation time, and data integrity 
validation. The system was tested using a private 
Ethereum test network. 

 Average transaction latency: 1.8 seconds 

 Block generation interval: 3.2 seconds 

 Data integrity success rate: 100% 
These results confirm that the blockchain 
integration ensures near real-time data storage 
with minimal delay while maintaining tamper-
proof data integrity. Smart contracts successfully 
enforced access control policies, ensuring that 
only authorized users could view or modify 
patient information. The decentralized nature of 
blockchain also eliminated single points of failure, 
improving the overall system resilience. 
 
B. Document Processing Accuracy 
The AI-based document extraction system 
utilizing Optical Character Recognition (OCR) 
and Natural Language Processing (NLP) was 
evaluated using 200 scanned medical reports. 

 OCR text extraction accuracy: 96.1% 

 NLP  information  extraction  accuracy: 
94.3% 
The results indicate that the document processing 
pipeline can accurately convert unstructured 
medical data into structured, machine-readable 
information suitable for predictive modeling. 
This automation minimizes manual data entry 

errors and enhances the overall efficiency of the 
health data analysis process. 
 
C. System Usability and User Feedback 
A pilot usability test was conducted with 30 
participants, including healthcare professionals 
and graduate students in biomedical engineering. 
Feedback was collected on parameters such as 
interface usability, response time, and data 
visualization clarity. 

 Average user satisfaction score: 4.7/5 

 Average response time for prediction: < 2 
seconds 
Users appreciated the system’s intuitive interface, 
real- time visualization of prediction outcomes, 
and detailed personalized health 
recommendations. The integrated dashboard 
allowed seamless access to health analytics and 
blockchain-verified medical records. 
 
D. Discussion 
The experimental results validate that the 
proposed system effectively integrates Deep 
Learning and Blockchain technologies to address 
key challenges in digital healthcare. The high 
prediction accuracy demonstrates the robustness 
of CNN models in processing complex medical 
data, while blockchain ensures data security, 
transparency, and trust among users. The 
combination of OCR and NLP further enhances 
automation by reducing human dependency for 
data entry and extraction. 
The study also highlights potential trade-offs 
between model complexity and computational 
cost. While deep learning models provide higher 
accuracy, they require more processing power 
and training time. Similarly, blockchain 
integration introduces slight latency due to 
consensus mechanisms, but this overhead is 
justified by the enhanced data security and 
privacy. 
 
E. Model Performance Analysis 
To evaluate the predictive accuracy of the 
proposed model, several machine learning and 
deep learning algorithms were implemented and 
compared. The performance metrics included 
Accuracy (ACC), Precision (P), Recall (R), and 
F1-score (F1). 
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Algorithm Accuracy (%) Precision (%) Recall (%) F1- 

Score (%) 

Support Vector 

Machine (SVM) 

91.2 89.7 90.3 90.0 

Random Forest (RF) 93.5 92.4 93.1 92.7 

Artificial Neural Network 

(ANN) 

95.8 94.9 95.4 95.1 

Convolutional Neural 

Network (CNN) 

97.3 
 

96.8 

97.0 
 

96.9 

 
The CNN-based model achieved the highest 
prediction accuracy of 97.3%, demonstrating 
superior capability in identifying early-stage 
chronic disease patterns. The model’s deep 
feature extraction ability enabled it to capture 
complex nonlinear relationships among health 
parameters, which traditional machine learning 
algorithms struggled to identify. The ANN model 
also produced promising results, confirming that 
deep learning architectures are more effective 
than conventional models in medical prediction 
tasks. 
 
Conclusion And Future Work 
Conclusion 
This study demonstrates that integrating Deep 
Learning, Blockchain, and AI-based document 
processing can significantly enhance chronic 
disease management by enabling early prediction, 
secure data storage, and personalized health 
interventions [14], [24], [25]. Deep learning 
models, particularly CNNs, provide high predictive 
accuracy, while blockchain ensures data integrity, 
privacy, and transparency [1], [10]. OCR and NLP 
further improve system efficiency by automating 
medical data extraction [9], [17]. 
 
The proposed framework addresses key 
challenges in digital healthcare, including data 
security, interoperability, and predictive 
intelligence. Future work should focus on real-
world clinical validation, IoT integration, 
federated learning, and explainable 
AI to improve scalability and trust in intelligent 
healthcare systems [18], [21], [23]. 
Overall, the proposed framework contributes to 

the advancement of intelligent healthcare 
ecosystems by providing a comprehensive 
solution that not only predicts diseases but also 
safeguards patient information and supports 
personalized interventions. It bridges the gap 
between predictive analytics and secure data 
management, paving the way for more 
transparent and reliable healthcare services. 
 
Future Work 
While the current system demonstrates promising 
results, several enhancements can be pursued to 
further optimize its performance and scalability. 
1. Integration with IoT and Wearable Devices: 
Future versions can incorporate Internet of 
Things (IoT)-enabled sensors and wearable 
devices to collect real-time physiological data 
such as heart rate, glucose levels, and blood 
pressure. This continuous data stream will 
enhance model accuracy and enable proactive 
health monitoring. 
2. Federated Learning for Data Privacy: 
Implementing federated learning can allow 
multiple healthcare  institutionsto 
collaboratively train predictive models 
without sharing raw patient data, thereby 
improving generalization while maintaining 
confidentiality. 
3. Blockchain Interoperability: 
Expanding the blockchain framework to support 
interoperability between multiple healthcare 
networks can facilitate secure and seamless 
exchange of medical data across hospitals and 
research centers. 
4. Explainable AI (XAI): 
Incorporating explainable AI mechanisms can help 
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doctors and patients understand how disease 
predictions are made, improving transparency 
and trust in AI- driven healthcare systems. 
5. Mobile Application Development: Designing 
a mobile version of the platform can enhance 
accessibility, enabling users to receive 
personalized alerts, view health analytics, and 
manage their records on the go. 
6. Clinical Validation and Real-World 
Testing: 
Future research should include clinical trials and 
real-world deployments to validate system 
accuracy, scalability, and usability in diverse 
healthcare settings. 
By addressing these future directions, the 
proposed system can evolve into a fully 
automated, real-time, and globally accessible 
healthcare infrastructure that aligns with the 
vision of next-generation intelligent 
healthcare—accurate, secure, and universally 
connected. 
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