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 

Abstract  

 Health Records (EHRs), medical imaging systems, 

and Internet of Medical Things (IoMT) devices [5], 

[8]. This paper presents a review of AI applications 

in healthcare and proposes an AI-based framework 

for disease prediction and clinical decision support. 

The framework integrates data acquisition, 

preprocessing, feature extraction, model training, 

prediction, and performance evaluation. 

Comparative analysis of Decision Tree, Support 

Vector Machine (SVM), Random Forest, 

Convolutional Neural Network (CNN), and a 

Hybrid AI model demonstrates that the proposed 

model achieves 98.3% accuracy, outperforming 

conventional methods. The paper also discusses 

challenges such as data privacy, explainability, and 

regulatory compliance, along with future directions 

including Explainable AI (XAI), Federated 

Learning, and Edge AI [10], [11], [20]. 
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I. INTRODUCTION 

  Artificial Intelligence (AI) has become an 

important technology in modern healthcare, 

enabling accurate disease diagnosis, personalized 

treatment, and intelligent clinical decision support 

[1], [2]. The increasing availability of healthcare 

data from Electronic Health Records (EHRs), 

medical imaging, wearable sensors, and IoMT 

 
 

devices has accelerated the adoption of AI-based 

healthcare systems [5], [16]. 

Machine Learning (ML), Deep Learning (DL), 

Natural Language Processing (NLP), and 

Computer Vision (CV) are widely used for disease 

prediction, medical image analysis, patient 

monitoring, and drug discovery [2], [8], [21]. Deep 

learning models, particularly Convolutional Neural 

Networks (CNNs), have achieved high accuracy in 

detecting diseases such as breast cancer, 

pneumonia, diabetic retinopathy, and brain tumors 

[3], [6], [13]. 

Despite significant progress, challenges including 

data privacy, cyber security, algorithmic bias, 

model interpretability, and regulatory compliance 

continue to limit the widespread adoption of AI in 

healthcare [10], [19], [20]. Emerging technologies 

such as Explainable Artificial Intelligence (XAI), 

Federated Learning, and Edge AI aim to improve 

transparency, security, and trust in AI-enabled 

healthcare systems [11], [20]. 

This paper reviews recent AI applications in 

healthcare and proposes an AI-based clinical 

decision support framework. A comparative 

performance analysis of conventional machine 

learning and deep learning models is presented, 

followed by a discussion of current challenges and 

future research directions. The proposed 

framework demonstrates the potential of AI to 

improve diagnostic accuracy, support clinicians, 

and enhance healthcare delivery [5], [17]. 
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II. LITERATURE REVIEW 

Artificial Intelligence (AI) has significantly 

transformed healthcare by enabling efficient 

disease diagnosis, medical image analysis, and 

clinical decision support [2], [5]. Machine 

Learning (ML) algorithms such as Decision Tree, 

Support Vector Machine (SVM), and Random 

Forest (RF) are widely used for predicting diseases 

from Electronic Health Records (EHRs), while 

Deep Learning models, particularly Convolutional 

Neural Networks (CNNs), have achieved high 

accuracy in medical image classification [3], [4], 

[9]. 

Natural Language Processing (NLP) supports the 

analysis of clinical notes and medical reports, 

improving healthcare documentation and 

information retrieval [5], [15]. Recent 

advancements in Explainable AI (XAI), Federated 

Learning, and Edge AI have further enhanced the 

transparency, privacy, and security of AI-based 

healthcare systems [10], [11], [20]. 

Although AI has demonstrated remarkable 

performance in disease prediction and diagnosis, 

challenges such as data privacy, algorithmic bias, 

and model interpretability remain. Hybrid AI 

models that combine machine learning and deep 

learning techniques have shown superior 

diagnostic accuracy and robustness compared to 

individual models [5], [17]. 

Table I. AI Techniques and Healthcare 

Applications 

Application Advantage 

Decision Tree 
Disease 

Prediction 

Simple and 

interpretable 

Random 

Forest 

Risk 

Prediction 
High accuracy 

SVM 
Cancer 

Detection 

Handles 

high-dimensional 

data 

CNN 

Medical 

Image 

Analysis 

Automatic feature 

extraction 

NLP 
Clinical Text 

Analysis 

Processes 

unstructured 

records 

III. PROPOSED METHODOLOGY 

The proposed AI-based Healthcare Framework 

consists of six stages for intelligent disease 

prediction and clinical decision support [5], [17]. 

1) A. Healthcare Data Acquisition 

Healthcare data are collected from multiple 

sources, including Electronic Health Records 

(EHRs), medical images (CT, MRI, X-ray), 

laboratory reports, IoMT devices, physiological 

sensors, and patient demographic information [16]. 

2) B. Data Preprocessing 

The collected data undergo preprocessing through 

missing value imputation, duplicate removal, 

normalization, image enhancement, and feature 

scaling to improve data quality [8], [9]. 

3) C. Feature Extraction 

Relevant clinical features such as age, blood 

pressure, cholesterol, BMI, and heart rate are 

extracted from structured data, while CNN is used 

to extract deep features from medical images [3], 

[13]. 

4) D. AI Model Training 

The dataset is divided into 80% training and 20% 

testing subsets. Five AI models are evaluated: 

 Decision Tree 

 Random Forest 

 Support Vector Machine 

 CNN 

 Proposed Hybrid AI Model 

5) E. Disease Prediction 

The trained model predicts diseases such as heart 

disease, diabetes, breast cancer, brain tumors, 

pneumonia, and kidney disease. The results are 



                                                                                

   

 

3 

 

integrated into a Clinical Decision Support System 

(CDSS) to assist physicians [17], [20]. 

6) F. Performance Evaluation 

Model performance is evaluated using Accuracy, 

Precision, Recall, and F1-score. 

 

where TP, TN, FP, and FN represent True 

Positive, True Negative, False Positive, and False 

Negative, respectively. 

 

Fig. 1. Proposed AI-Based Healthcare 

Framework for Disease Prediction and Clinical 

Decision Support. 

IV. EXPERIMENTAL METHODOLOGY 

A. Experimental Setup 

The proposed AI-based healthcare framework was 

evaluated using a standard disease prediction 

dataset containing patient demographic and clinical 

information [9], [17]. The experiments were 

implemented in Python using Scikit-learn, 

TensorFlow, and Keras on a system equipped 

with an Intel Core i7 processor, 16 GB RAM, 

and NVIDIA GPU. 

B. Dataset and Preprocessing 

The dataset includes clinical attributes such as Age, 

Gender, Blood Pressure, Cholesterol, Blood 

Sugar, BMI, Heart Rate, ECG Results, and 

Disease Class. Data preprocessing involved 

missing value imputation, duplicate removal, 

normalization, feature scaling, and an 80:20 

train-test split to improve model performance [8], 

[9]. 

C. AI Models Evaluated 

The following AI models were compared: 

 Decision Tree (DT) 

 Support Vector Machine (SVM) 

 Random Forest (RF) 

 Convolutional Neural Network (CNN) 

 Proposed Hybrid AI Model 

The Hybrid AI model combines ensemble learning 

and deep feature extraction to improve diagnostic 

accuracy [5], [17]. 

 

Fig.2 CNN Architecture for Medical Image 

Classification 
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V. RESULTS AND DISCUSSION 

The performance of the proposed Hybrid AI model 

was compared with conventional machine learning 

and deep learning algorithms. The obtained results 

are summarized in Table II. 

Table II. Performance Comparison of AI 

Models 

Model 
Accuracy 

(%) 

Precision 

(%) 

Recall 

(%) 

F1-Score 

(%) 

Decision 

Tree 
89.4 88.7 87.9 88.3 

SVM 92.6 91.9 92.2 92.0 

Random 

Forest 
94.2 93.9 94.1 94.0 

CNN 96.8 96.5 96.7 96.6 

Hybrid 

AI 

Model 

98.3 98.1 98.4 98.2 

The proposed Hybrid AI model achieved the 

highest performance with 98.3% accuracy, 

outperforming all other models [5], [17], [18]. The 

improvement is attributed to the combination of 

ensemble learning and deep feature extraction, 

which enhances feature representation and 

classification performance. 

Among the conventional algorithms, Random 

Forest performed better than Decision Tree and 

SVM due to its ensemble learning capability [4], 

[9], while CNN demonstrated excellent 

performance for medical image classification 

because of its automatic feature extraction 

capability [3], [13]. 

Overall, the results indicate that the proposed AI 

framework can improve disease diagnosis, reduce 

prediction errors, and support clinicians in making 

reliable clinical decisions. However, issues related 

to data privacy, explainability, and availability of 

high-quality healthcare datasets must be addressed 

before large-scale deployment [10], [19], [20]. 

 

Fig. 3. Accuracy Comparison of AI Models. 

 

Fig. 4. ROC Curve of Different AI Models. 

VI. CONCLUSION AND FUTURE SCOPE 

Artificial Intelligence (AI) has emerged as a 

powerful technology for improving healthcare by 

enabling accurate disease diagnosis, medical image 

analysis, and intelligent clinical decision support 

[1], [2]. This paper presented a review of AI 

applications in healthcare and proposed an 

AI-based framework integrating data acquisition, 

preprocessing, feature extraction, model training, 

disease prediction, and performance evaluation. 

Experimental results showed that the proposed 

Hybrid AI Model achieved the highest diagnostic 

performance with an accuracy of 98.3%, 

outperforming Decision Tree, Support Vector 

Machine, Random Forest, and CNN models [5], 

[17], [18]. The results demonstrate that combining 

machine learning and deep learning techniques 

enhances prediction accuracy and supports 

healthcare professionals in making timely and 

reliable clinical decisions. 
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Despite these advantages, AI-based healthcare 

systems still face challenges such as limited 

availability of quality medical datasets, data 

privacy, cybersecurity, algorithmic bias, and model 

interpretability [10], [11], [19]. Addressing these 

issues is essential for the safe and reliable 

deployment of AI in clinical practice. 

Future research should focus on Explainable 

Artificial Intelligence (XAI), Federated 

Learning, Edge AI, Generative AI, and Large 

Language Models (LLMs) to improve 

transparency, security, and personalized healthcare 

services [11], [15], [20]. AI is expected to play a 

significant role in developing intelligent, 

patient-centric, and cost-effective healthcare 

systems in the future. 
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