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Abstract

The use of machine learning methods in healthcare has greatly increased the precision and effectiveness
of illness diagnosis and treatment planning in recent years. In addition to predicting the probability of
serious illnesses, including diabetes, heart disease, renal disease, and breast cancer, this research suggests
a comprehensive approach that also suggests suitable medications based on the anticipated condition. For
improved accuracy and optimization, the system combines more sophisticated methods like Multi-Layer
Perceptron Neural Networks (MLPNN), Recurrent Neural Networks (RNN), and Particle Swarm
Optimization (PSO) with more conventional machine learning models like K-Nearest Neighbors (KNN),
Support Vector Machines (SVM), Random Forest, and Logistic Regression. Intelligent mapping of
disease-drug correlations is used to develop medicine recommendations, and publicly available medical
datasets are used for training and evaluation. By bridging the gap between disease identification and
therapy recommendation, the suggested design seeks to improve the intelligence and patient-centricity of
the healthcare process. According to experimental data, the hybrid model shows promise for practical
clinical decision support systems by improving predictive performance and boosting the dependability of
suggested treatments.
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Forest, and Logistic Regression, Machine Learning, Artificial Intelligence (AI), Multi-Layer Perceptron
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1. INTRODUCTION

Patient data is exploding in the healthcare sector, from diagnostic test findings to electronic health
records. However, because there aren't enough intelligent systems that can draw insightful conclusions
from the massive amount of data, it frequently goes unused. The process of diagnosing illnesses and
prescribing medications in clinical settings is mostly dependent on the manual interpretation of test
results, patient histories, and symptoms. In addition to being time-consuming, this conventional approach
is also prone to human mistake, especially when handling co-occurring medical disorders or overlapping
symptoms of other diseases. The inconsistent prescription practices for medications are another serious
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problem. Due to differences in medical opinion, the availability of medications, or insufficient
information, two individuals with comparable diseases may receive different therapies.

Drug resistance, decreased therapeutic efficacy, or even negative side effects may result from this
discrepancy.

A system that can intelligently evaluate patient data, forecast possible illnesses, and provide suitable
medications based on patterns discovered in massive datasets is becoming more and more necessary in
light of these difficulties. In addition to reducing delays and helping medical practitioners make evidence-
based judgments, such a system would help standardize diagnoses.

Our study presents a hybrid strategy that uses machine learning and neural network algorithms to
accurately forecast diseases and propose medications in order to address these problems. The system
gains the ability to identify early warning signs of serious diseases like diabetes, heart disease, renal
problems, and breast cancer by being trained on real-world medical datasets.

2. LITERATURE REVIEW

A. DISEASE DETECTION

Using machine learning and deep learning approaches tailored to specific medical conditions, the majority
of the healthcare systems in the study aim to forecast diseases. For example, they usually employ Support
Vector Machines (SVM), which effectively classify non-linear data, to predict disorders like diabetes and
Parkinson's disease. Another often used approach, noted for its interpretability and performance with
binary outcomes, is logistic regression, which is particularly useful for predicting cardiac disorders.
Advanced models using TensorFlow and Keras frameworks have been built for complex illnesses like
renal disease and breast cancer, offering enhanced prediction accuracy through deep learning technologies.
Usually, these prediction systems are based on carefully chosen datasets that have undergone extensive
preprocessing to guarantee their quality and dependability for testing and training.

By combining machine learning with easily accessible deployment platforms, these predictive system
applications enable precise, expandable, and effective multi-disease prediction, supporting early
identification and innovative healthcare management.

B. MEDICINE RECOMMENDATION

Effective decision-making applications are now required in the healthcare industry due to the increased
availability of patient health data. By helping medical professionals draw logical conclusions, the
integration of artificial intelligence (Al) into clinical systems has proven essential in resolving these
problems.

In order to suggest tailored treatment approaches, medicine recommendation systems have emerged as a
crucial tool that analyzes patient data, including symptoms, treatment trends, and medical history.

SYSTEM ARCHITECTURE OF THE PROJECT:

1. METHODOLOGY
Methodology for multiple disease prediction :
1. Collecting data
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2. Data Fitting
3. Selecting the model
4. Training and Testing of data and algorithm
5. Deployment of the system

Collecting data

Preliminary
Processing of data

Selection of proficient
Algorithm

Testing and Training of
data and algorithm

Deployment of Model
over UL

Ll

2. IMPLEMENTATION
1. Selecting Models: Building a trustworthy and accurate disease prediction and medication
recommendation system depends heavily on selecting the appropriate model. No one algorithm
can be the best in every situation because different diseases show distinct data patterns.
Consequently, a range of deep learning and machine learning models was investigated and chosen
according to their prowess in pattern recognition, classification, and flexibility.

2. Data Fitting: To guarantee accurate and dependable predictions, the data must be cleaned and
prepared before being fed into machine learning models.
Missing values, superfluous features, and irregular formatting are common in raw medical datasets,
and they can all have a detrimental effect on the models' performance.

3. Development of Interfaces: Users may easily enter health-related data because of the user
interface's straightforward and intuitive design. It presents the results of disease prediction and
suggested medications in an easy-to-read style.

Interface development made use of front-end technologies such as HTML, CSS, and JavaScript.
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4. Implementation: The entire system was set up on a web-based platform, which allowed for easy
access from a variety of devices.
Cloud infrastructure was used to host backend services in order to guarantee scalability, security,
and dependability. The model's ability to function well in real time was guaranteed via deployment
tools.

5. User Engagement: By inputting their medical information, including symptoms, test results, and
medical history, users can engage with the system. In response, the system suggests appropriate
medications and forecasted illnesses.

6. Integrating Algorithms: To offer precise and expandable illness prediction solutions, cutting-edge
technologies, including neural network techniques and machine learning models, are integrated.

3. ALGORITHM

The algorithms utilized for this study were chosen because they are good at handling classification
tasks, can adapt to medical information, and can accurately forecast diseases and recommend
medications. In real-time healthcare applications, these models are ideal for analyzing high-
dimensional, complex data and producing accurate findings.

a. K-Nearest Neighbors (KNN)

b. Support Vector Machine (SVM)

c. Random Forest

d. Multilayer Perceptron Neural Network
e. Particle Swarm Optimization (PSO)

f. Logistic Regression

g. Probabilistic Neural Network

h. Neural Network
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The System architecture of this “Assistive System for Healthcare and Well-Being with Intelligent
Neural Network Integration” works as the above diagram explains.

The end user can explore the system via an interactive user interface and can get the desired result
with high accuracy.

The system is designed after the high reach of exploration in the machine learning algorithm field
and the existing system that predicts diseases based on the input parameters given by the user, and
also recommends medicine corresponding to the diseases.

A hybrid model technique is used for disease prediction and medicine recommendation, which will
enhance the performance of the system, leading the system to reach its highest accuracy.

To design the system, datasets are collected from notable sites that provide data with thousands of
attributes for each prediction.

The system is tested on lakhs of datasets to attain its notable performance metrics in terms of
accuracy.

3. RESULT AND DISCUSSION:
Accuracy was the main parameter used to assess the performance of the suggested disease prediction and

medication recommendation system. The accuracy score indicates how well the system can identify
whether a condition is present or not and suggest the right medications.
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The accuracy score for each disease prediction and medicine recommendation is achieved wisely. The
system scored an accuracy of 99% to 100% in some of the predictions. For each prediction and
recommendation, the accuracy score is mentioned in the following:

a) Kidney Disease Prediction: For predicting Kidney disease, a hybrid model is used, comprising of
Neural Network attaining an accuracy of 60% and a Random Forest attaining an accuracy of 100%.

b) Diabetes Disease Prediction: For predicting Diabetes, a hybrid model is used, comprising K-Nearest
Neighbor, attaining an accuracy of 69%, Random Forest, attaining an accuracy of 72%, and a Multi-
Layer Perceptron Neural Network, attaining an accuracy of 80%.

c) Heart Disease Prediction: For Predicting Heart Disease, a hybrid model is used, comprising Random
Forest, attaining an accuracy of 83%, and Logistic Regression, attaining an accuracy of 78%.

d) Breast Cancer: For predicting breast cancer disease, a hybrid model is used, comprising of Support
Vector Machine which attained an accuracy of 96%, Probabilistic Neural Network attaining accuracy of
91% and Particle Swarn Optimization algorithm along with Multi-Layer Perceptron Neural Network
reached an accuracy of 98%.

Medicine recommendation systems are becoming smarter and more reliable, with different types
offering varying levels of accuracy.

The simplest systems, like rule-based ones, work like basic checklists - “if fever, then paracetamol”—
and are right about 65% of the time. Content-based systems get a bit more personal, using your symptoms
and medical history to make suggestions, reaching around 72% accuracy.

Collaborative filtering goes a step further, recommending what worked for people like you, with about
75% success. Machine learning models learn from lots of medical data to recognize patterns and boost
accuracy to around 80%.

Deep learning systems, which can understand more complex information like doctors’ notes or lab
results, push that even further to 85%. The real stars, though, are hybrid systems.

These combine the strengths of all the above methods to reach up to 90% accuracy. That means 9 times
out of 10, the system suggests the right medicine. In simple terms, the smarter and more connected the
system, the better it gets at helping you.

So, in ASHWINI, we are especially using a hybrid system,
That gives accuracy up to 100%, so you can feel confident that it’s giving you solid, data-driven
recommendations tailored to your health needs.
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4. CONCLUSION AND FUTURE SCOPE:

This study combined machine learning algorithms to create a comprehensive system for disease prediction
and medication recommendation. In several illness categories, such as diabetes, heart disease, kidney
disease, and breast cancer, the method showed encouraging accuracy. It also suggested appropriate
medications based on the predicted conditions of the patient.

It is crucial to remember that the medicine recommendation system is meant to help pharmacies and
chemists who commonly offer prescriptions without a doctor's consultation, not the general population.

Self-medication is widespread in nations like India, and this system seeks to facilitate such situations by
providing better-informed and data-driven recommendations, which would lower the number of
unnecessary prescriptions and encourage the safe distribution of medications.

Looking ahead, the system can be enhanced in several impactful ways. One significant improvement
would be the integration with real-time clinical data from hospitals and diagnostic labs to make predictions
more dynamic and accurate.

Developing a mobile application version would greatly increase accessibility, especially in rural and
underserved areas.

Additionally, incorporating a validation feature where certified doctors can review and approve the
system’s recommendations would enhance its reliability and acceptance in the medical community.
Expanding the medicine database and keeping it regularly updated will ensure that the system provides
the most effective and safe treatment suggestions.

To further improve user experience, especially for local chemists, regional language support and voice-
based interactions can also be integrated, making the system more user-friendly and inclusive.
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