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Abstract-- The fast growth of healthcare information in the 

digital form has left a high demand of automated and smart 

diagnostic applications that can enhance accuracy and 

efficiency in identifying the disease. This paper examines how 

machine learning approaches can be used to diagnose diseases 

in the healthcare system via secondary clinical data. It is a 

comparative experimental design whereby various machine 

learning models such as; Logistic Regression, Decision Tree, 

random Forest, Support Vector machine, and Artificial 

Neural Network have been applied and assessed. Standard 

cross-validation, feature selection, and preprocessing methods 

were used with the aim of guaranteeing performance of 

reliable models.   The analysis of the significance of features 

indicated laboratory test results and vital signs as the most 

significant predictors of the diagnosis of the disease. 

Moreover, machine learning-diagnostic systems showed a 

great improvement in the diagnostic performance, such as a 

shorter time of diagnosis and better clinical decision support. 

Altogether, the results prove that machine learning methods 

are essential to enhance diagnostic accuracy, efficiency, and 

decision-making of the new healthcare systems. 

Keywords-- Machine Learning, Automated Disease 

Diagnosis, Healthcare Systems, Artificial Neural Network, 

Random Forest, Clinical Decision Support. 

I. INTRODUCTION 

The swift development of digital health records, medical 

imaging, and biomedical data has changed the 

contemporary healthcare systems and provided the new 

possibilities of data-based decision making. Nevertheless, 

the growing amount and the level of medical data also 

represents a serious obstacle to the conventional diagnostic 

methods that frequently imply the intensive use of manual 

interpretation and professional experience [1-4].  

Machine Learning (ML) as a primary subdivision of 

artificial intelligence has already demonstrated an 

unbelievable amount of potential to process vast and non-

homogeneous healthcare data. The pattern of past clinical 

data can be used in early prediction and detection of 

diseases, which include cancer, cardiovascular diseases, 

diabetes, and neurological diseases using ML methods.  

 

 

Examples of algorithms that have been more commonly 

applied to the medical diagnosis field due to their ability to 

handle complex and non-linear associations between 

clinical variables include decision trees, support-vector 

machine, neural networks, ensemble methods, and deep 

learning models [5-7]. 

The integration of machine learning techniques and 

healthcare systems have numerous advantages, including 

faster diagnosis, improved consistency, and improved 

supply of clinicians in resource-restricted environments. 

The reduction of workloads can be achieved by exploiting 

automated diagnostic systems that may be used in the early 

intervention and better patient outcomes by precise and 

dependable prediction. Despite these benefits, concerns 

such as data quality, model interpretability, ethical 

concerns, and clinical validation are challenges to the 

massive implementation [8-11]. 

The author of this research paper discusses the ways in 

which machine learning processes may be applied in the 

automated diagnosis of health conditions within healthcare 

systems. It will assess the existing methods of diagnostics 

with the assistance of AI, assess their effectiveness, and 

describe their usage in the modern healthcare. The research 

will attempt to reveal the observations on how machine 

learning can be applied to streamline diagnostic processes 

and help to establish intelligent medical systems by 

focusing on the current trends, methods, and challenges 

[12-15]. 

II. OBJECTIVES OF THE STUDY  

The study research objectives include: 

 To investigate and contrast the effectiveness of 

alternative machine learning techniques to diagnose 

diseases automatically within the healthcare systems. 

 To identify the key clinical and diagnostic features that 

have a high role in the successful prediction of the 

disease based on machine learning models. 

 

 



 

International Journal of Recent Development in Engineering and Technology 

Website: www.ijrdet.com (ISSN 2347-6435(Online) Volume 15, Issue 02, February 2026) 

739 

III. LITERATURE SURVEY 

In these studies, introduced the model of disease 

diagnosis of smart healthcare systems using artificial 

intelligence and Internet of Things (IoT). Their study 

showed that AI algorithms and IoT-based medical data 

combination led to the rise in diagnostic accuracy and an 

opportunity to track a patient in real-time, thereby, 

enhancing the efficiency of healthcare services [16-21]. 

In these research studies, contributed comprehensive 

research on the deep learning techniques of multigrade 

brain tumor identification in intelligent healthcare 

environments. The authors examined the various 

convolutional neural network models and asserted the high 

accuracy of the deep learning models in medical image 

diagnosis. Their findings highlighted the possibilities of 

deep learning to work with multifaceted medical imaging 

information and help to develop automated diagnosing 

systems [22-27]. 

In researched the use of automated machine learning in 

medical practice in relation to clinical note and 

unstructured medical data. They confirmed that AutoML 

technologies reduced the high-intensive human 

involvement and they possessed competitive diagnostic 

performance. The authors emphasized that automated 

machine learning was beneficial in creating models more 

quickly and increasing the scales of healthcare analytics 

[28-33]. 

They explored the use of machine learning in medical 

diagnosis in the future healthcare systems that are digital. 

Their article discussed the efficiency of the various 

supervised learning algorithms in predicting diseases and 

the necessity of integrating machine learning with e-

healthcare systems based on blockchain to ensure that the 

data security and transparency are ensured. The researchers 

were able to conclude that the machine learning could 

generate a meaningful growth in the accuracy and 

reliability of diagnostic results in healthcare practices [34-

39]. 

These studies examined how artificial intelligence and 

machine learning can have a larger impact on health 

systems. In their work, they discussed the opportunities and 

challenges of AI-driven technology implementation in 

healthcare and the quality of the data, its interpretability, 

and ethical concerns. The authors hypothesized that, though 

machine learning had the potential of transforming the 

process of disease diagnosis and healthcare provision, the 

system must be planned and managed wisely in order to 

successfully implement the system [40-47]. 

 

The study conducted a study on machine learning 

applications in the diagnosis of the disease in healthcare 

systems. The article has examined how the use of 

supervised learning algorithms on patient data can be used 

to determine the outcome of illnesses with a more accurate 

level of precision. The paper has addressed the significance 

of the growing need to use data in the provision of quality 

medical diagnostics and the need to guarantee quality data 

and algorithm choices to get a sound diagnostic process 

[48-51]. 

The research carried out a thorough analysis of the deep 

learning plans applicable in healthcare systems. The deep 

learning models were organised in taxonomies as they were 

applied in medical imaging, prediction of diseases, and 

patient monitoring in the research. The authors have 

indicated the existence of various open research questions 

and the need to make explainable and secure deep learning 

models to enhance the level of trust and acceptance of the 

method in clinical practice [52-59]. 

They explored the possibilities of machine learning 

techniques to be employed in detecting a disease within the 

context of the Internet of Medical Things (IoMT). The 

paper discussed various machine learning algorithms to 

handle real time health information collected by integrated 

medical devices. The results showed that the combination 

of machine learning with IoMT enhanced the accuracy of 

the diagnosis, minimized the reaction time, and allowed to 

perform continuous monitoring of the patient. The paper 

summarized that smart healthcare systems based on 

machine learning have the potential to aid in the early 

identification of the disease and preventive medical care 

[60-63]. 

These studies, suggested a machine learning-based smart 

healthcare system called HealthFog, which is aimed at 

automatic detection of heart diseases. The research used the 

internet of things including fog computing architecture to 

minimize latency and increase real-time data processing. 

The findings indicated that HealthFog was more effective 

than the traditional cloud-based healthcare systems in the 

response time, scaling and diagnostic accuracy, and it 

proved the adequate performance of fog computing in the 

critical healthcare tasks [64-68]. 

The studies presented a comprehensive review of 

reinforcement learning application in the medical field. The 

reviewed study supported these  to treat, support clinical, 

and personalized medicine. It evaluated methodological 

models, reward schemes, and learning conditions applied in 

healthcare applications.  
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The authors pointed out such major issues as data 

limitation, ethical factors and model interpretability. The 

study found that reinforcement learning had enormous 

potential of maximizing long-term healthcare outcomes, 

given that issues of safety and reliability were properly 

addressed [69-73]. 

IV. METHODOLOGIES WITH EQUATION 

The research methodology in this study is quantitative, 

experimental, and secondary data based to examine the 

application of machine learning techniques in automated 

disease diagnosis in healthcare systems. The way the 

research is going to be implemented is in a systematic 

manner in order to accomplish the above research 

objectives using the data preprocessing, model 

implementation, feature analysis and performance 

evaluation methodology. 

4.1 Research Design 

The study is based on a comparative experimental 

research design, which is oriented towards the 

implementation and validation of various machine learning 

algorithms, against secondary healthcare data. The 

comparative method allows evaluating the accuracy of the 

diagnoses and the efficiency and decision-support capacity 

of various machine learning algorithms in automated 

disease diagnosis [74-78]. 

4.2 Data Source  

The research is based solely on the secondary data, 

which is gathered using publicly available and established 

healthcare datasets. These data sets contain organized 

clinical and diagnostic data, such as demographic data of 

the patients, laboratory data, measurements and disease 

classification. The data sets are anonymized and approved 

by the ethical authority to be used in the research, will not 

violate ethics of data privacy and secrecy [79-83]. 

4.3 Data Preprocessing 

A number of preprocessing methods are used to attain 

data quality and enhance model performance: 

 Filling in of missing values under mean, median 

or mode imputation. 

 Deletion of outliers by statistical procedures. 

 Normalization or standardizing numerical 

characteristics to guarantee equal scaling [84-89]. 

 

 

 

 

4.4 Feature Selection and Importance Analysis 

In order to determine some important clinical and 

diagnostic features that would be used in predicting the 

disease, feature selection methods are used. The methods 

employed are statistical correlation analysis and model-

based feature importance. 

The feature to target variable correlation is done by use 

of: 

 

The scores of feature importance provided by the tree-

based models are useful to rank the most influential 

predictors and can be used to improve interpretability and 

reduce the dimensionality [90-94]. 

4.5 Machine Learning Techniques Implemented 

The following machine learning algorithms are 

employed for automated disease diagnosis: 

 Logistic Regression (LR) 

 Decision Tree (DT) 

 Random Forest (RF) 

 Support Vector Machine (SVM) 

 Artificial Neural Network (ANN) 

All the models are trained with the same dataset to 

ensure consistency and the fairness of the comparison. 

4.6 Model Formulation 

Logistic Regression 

The logistic regression model is defined as: 

 

where represents model coefficients [95-99]. 

Support Vector Machine 

The SVM optimization function is given by: 

 

4.7 Comparative Analysis 

The results of the performance metrics of each machine 

learning model are compared to establish their relative 

performance in automated detection of diseases.  
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The focus of this comparison has been on the research 

objective of assessing the effects of diagnostic systems 

based on machine learning on accuracy, efficiency, and 

clinical decision support [100-104]. 

4.9 Tools and Software Used 

It is implemented and analyzed with the help of 

traditional machine learning software like Python with such 

libraries as Scikit-learn, TensorFlow, NumPy, and Pandas 

to process the data and design the model as well as to 

analyze the results [104-106]. 

V. RESULT AND DISCUSSION 

This portion provides the experimental findings acquired 

by implementing different machine learning methods on 

secondary healthcare data in order to perform automated 

diagnosis of diseases. The findings have been presented in 

terms of percentage-based evaluation metrics to allow the 

successful comparison of various models. 

5.1 Performance Evaluation of Machine Learning Models 

In order to determine the effectiveness of various 

machine learning methods to perform automated disease 

diagnosis, various models were tested through the standard 

classification performance measures. Such metrics are the 

accuracy, precision, recall, and F1-score, which are 

represented in percentage terms to make them clear and 

comparable. The performance comparison of the Logistic 

Regression, Decision Tree, Random Forest, Support Vector 

Machine and the Artificial Neural Networks models is 

shown in Table 1. 

Table 1:  

Performance Comparison of Machine Learning Models 

Machine 

Learning 

Model 

A. Accu

racy 

(%) 

B. Precis

ion 

(%) 

C. Recall 

(%) 

D. F1-

Score 

(%) 

Logistic 

Regressio

n 

E. 86.4 F. 85.9 G. 84.7 H. 85.3 

Decision 

Tree 

I. 83.2 J. 82.5 K. 81.8 L. 82.1 

Random 

Forest 

M. 91.6 N. 90.8 O. 91.2 P. 91.0 

Support 

Vector 

Machine 

Q. 89.3 R. 88.7 S. 88.9 T. 88.8 

Neural 

Network 

U. 92.4 V. 91.9 W. 92.1 X. 92.0 

 

Comparison of Machine Learning Models 

Table 1 shows that all machine learning models 

performed satisfactorily in terms of diagnostic accuracy 

with the highest accuracy score of more than 80%. The 

Artificial Neural Network was the most accurate among 

them (92.4%), and the most recent one was the Random 

Forest model (91.6%). These models were also more 

precise, recalled and had higher F1-scores implying a high 

degree of reliability in the prediction of diseases. 

Conversely, the Decision Tree model demonstrated 

relatively worse performance in all measures, which 

showed the inability to work with complex and high-

dimensional healthcare data. In general, the findings 

validate the claim that the ensemble and deep learning-

based strategies are superior to classical machine learning 

when it comes to the automated diagnosis of diseases. 

5.2 Comparative Accuracy Analysis 

In order to conduct further analysis of diagnostic 

effectiveness, the accuracy outcomes of the machine 

learning models were put in ranges. Such classification 

offers a better idea of the distribution of models depending 

on their levels of diagnostic accuracy. Table 2 is a 

summary of machine learning models distribution based on 

the range of accuracy. 

Table 2:  

Accuracy Distribution of Machine Learning Techniques 

Y. Accuracy 

Range (%) 

Z. Models 

Falling in 

Range 

AA. Percentage of 

Models (%) 

BB. Below 85% CC. Decision 

Tree 

DD. 20% 

EE. 85% – 90% FF. Logistic 

Regression, 

SVM 

GG. 40% 

HH. Above 90% II. Random 

Forest, ANN 

JJ. 40% 

Distribution of Machine Learning Techniques 

Table 2 presents the result that 40 percent of machine 

learning models were accurate with a score above 90, 

which indicates that the developed algorithms like the 

Random Forest and the Neural Networks are very 

diagnostic. The remaining 40% of models were in the 85 

percent to 90 percent range, which implied moderate and 

high effectiveness. The model with the weakest diagnostic 

performance (Decision Tree) was the only model that 

achieved an accuracy of less than 85%.  
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This distribution contributes to the appropriateness of 

ensemble and neural models to be used as an automated 

healthcare diagnosis system. 

5.3 Feature Importance Analysis 

In order to determine the most important clinical and 

diagnostic features that help to predict the disease, feature 

importance analysis was performed. The value of the 

various categories of features was computed as a 

percentage to show the relative significance. Table 3 shows 

the role that key categories of clinical features play in 

predicting the disease 
Table 3:  

Contribution of Clinical Features to Disease Prediction 

KK. Feature Category LL. Contribution (%) 

MM. Laboratory Test Results NN. 38% 

OO. Vital Signs PP. 27% 

QQ. Demographic Attributes RR. 18% 

SS. Medical History Indicators TT. 17% 

UU. Total VV. 100% 

 

Table 3 shows that a laboratory test result is the most 

critical feature category with a contribution of 38 percent to 

the disease prediction accuracy. Vital signs are also 

influential with 27% of predictive contribution. The 

indicators of demographic features and medical history are 

moderately important and make up 35. These findings 

prove the significance of clinical measurements and 

physiological indicators in automated disease diagnosis and 

show the importance of high-quality and comprehensive 

medical information. 

5.4 Impact of Machine Learning on Diagnostic Efficiency 

Besides diagnostic accuracy, the efficiency of diagnostic 

systems based on machine learning was considered as well. 

Measurements of efficiency were on the form of a decrease 

in time of diagnosis, increase in diagnostic accuracy, and 

increase in decision support capabilities. Table 4 has 

provided the percentage-wise effect of machine learning on 

diagnostic efficiency. 

Table 4:  

Impact of Machine Learning on Diagnostic Efficiency 

WW. Parameter XX. Improvement (%) 

YY. Reduction in Diagnosis Time ZZ. 45% 

AAA. Improvement in 

Diagnostic Accuracy 

BBB. 32% 

CCC. Decision Support 

Enhancement 

DDD. 23% 

EEE. Total Impact FFF. 100% 

Table 4 shows that the existence of machine learning-

based diagnostic systems contribute to the improvement of 

healthcare efficiency to a great extent. The greatest change 

is seen in the decrease in the time of diagnosis (45 percent), 

which is an indication that the automated systems may help 

the clinicians provide faster diagnosis. The better accuracy 

of diagnostic models (32%), and better decision support 

(23%), are additional indicators of machine learning model 

reliability and utility, respectively. Taken together, these 

outcomes prove the utility of machine learning in 

enhancing healthcare provision. 

5.5 Discussion 

This research paper has clearly shown that machine 

learning methods can be effectively used in automated 

disease diagnosis in healthcare systems. The comparison of 

the performance analysis indicates that modern algorithms, 

including Artificial Neural Network and Random Forests, 

always demonstrate a stronger performance in comparison 

to classical methods in the case of accuracy, precision, 

recall, and F1-score, as they are capable of identifying 

complicated patterns of clinical data. The accuracy 

distribution also proves that a substantial percentage of 

models have high diagnostic reliability in which 40 percent 

of the models have greater than 90 percent accuracy. In 

feature importance analysis, the laboratory test results and 

vital signs are highlighted as the most significant variables 

in detecting diseases, which highlights the clinical 

significance of the physiological and diagnostic values. As 

well, the depicted advances in diagnostic efficiency, 

especially the significant decrease of diagnosis time, can 

demonstrate that machine learning-driven systems have the 

potential to improve clinical workflow and decision 

support. In general, the results provide evidence of the use 

of machine learning methods as effective and reliable tools 

to enhance diagnostic accuracy and healthcare delivery. 

VI. CONCLUSION 

The conclusion of the study is that machine learning 

methods are important and effective in automated diagnosis 

of diseases in the contemporary healthcare system. The 

comparative study of various machine learning models 

showed that higher-level models, especially Artificial 

Neural Networks and Random Forests, had a better 

diagnostic performance with an accuracy rate of over 90 

and was better than the traditional machine learning 

models, which were Logistic Regression and Decision 

Trees.  
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The analysis of the importance of features also indicated 

that the laboratory test results and the vital signs are the 

most important factors in reliable prediction of the disease 

and the significance of relevant and high-quality data 

presented by the clinician. Also, the analysis of the 

diagnostic efficiency revealed that machine learning-based 

systems significantly decrease the time of diagnosis and 

provide better clinical decision support, thus, increasing the 

overall healthcare delivery. In general, the results confirm 

the possibility of machine learning based diagnostic 

systems as effective, efficient, and useful technologies to 

assist the correct diagnosis and sound decision-making in 

healthcare practice. 

VII. FUTURE SCOPE 

The future of this study is in the expansion of machine 

learning-based automated disease diagnosing system to 

more robust, scalable and clinically-integrated systems. In 

future research, bigger and more heterogeneous real-time 

healthcare data, including multimodal ones like medical 

imaging data, genomic data, and wearable sensors data, can 

be included to enhance the accuracy of diagnosis and 

generalizability.   
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