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Abstract

Integration of doctor and hospital recommendations with sickness prediction
analysis using machine learning assists the patients in finding suitable healthcare
consultant based on their specific medical conditions. This application leverages a
comprehensive dataset encompassing information about hospitals, doctors, patient
medical records, and outcomes. By applying data pre-processing techniques,
relevant features are extracted and selected to contribute to disease prediction and
doctor recommendation. Deep learning models, decision trees, random forests,
logistic regression, and other machine learning techniques which consists of Trained
data to predict the specific diseases based on patient physical characteristics. The
effectiveness of a doctor’s recommendation system is evaluated using the appropriate
metrics and The trained models are put to use through a graphical user interface,
like a web application or mobile app. The Advance Upgrade is achieved by adding
the new data and incorporating the latest medical knowledge to the model.

Introduction

The use of machine learning techniques in the healthcare sector
has created a wonderful opportunity to transform patient care in
recent years. Such systems are designed to help people locate the
best healthcare providers for their individual medical needs, thereby
improving the effectiveness and quality of healthcare delivery.
Finding the finest hospital and the necessary specialists may be
challenging for patients, particularly if they are dealing with complex
medical conditions. Traditional ways of looking for healthcare
providers sometimes rely on recommendation from friends and
family, internet reviews, or the little details offered by healthcare
directories. A lot of medical data may be analyzed using machine
learning algorithms, which can then be used to find patterns that can
be used to forecast disease.

By examining the patient’s demographics, signs, history, and
current and past therapies, this information can help to make the
accurate predictions about the specific diseases. The predictive
capability that can be achieved by combining the hospital and doctor
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information can facilitate the personalized recommendations for the patients who are seeking the
healthcare services.

This study suggests to create a machine learning-based hospital and doctor recommendation
system that includes illness prediction. This strategy aims to go through the challenges that
individuals are facing while choosing the best healthcare providers for their unique medical
circumstances. The system may provide customized suggestions based on illness prediction by
utilizing a vast dataset containing medical records for patients, results, and data about hospitals and
medical professionals. The system workflow includes feature extraction to find prominent feature
for disease prediction and doctor referral. The processed data is then used to build machine learning
models that forecast the onset of sickness based on patient characteristics. The recommendation
engine then makes relevant doctor or specialist recommendations based on these predictions and
patient features.

Literature Survey

“A Machine Learning-Based Framework for Hospital Recommendation” by K. Suresh Kumar
et al (2019). This study proposes a hospital recommendation thesis that utilizes the machine
learning algorithms to analyze the patient data and predict the most suitable hospital for their
medical conditions. The framework considers factors such as hospital quality, distance, and patient
preferences to provide personalized recommendations.[1]

“Predictive Modelling of Disease Outcomes using Electronic Health Records” by A. Rajkomar
et al(2018).The authors present a comprehensive review of using electronic health records (EHRSs)
and machine learning models for disease prediction. Here, they discuss various predictive modeling
techniques, challenges in data pre-processing, and the potential impact of these models on clinical
decision-making and patient outcomes.[2]

“The Hybrid Recommendation System for Doctors Recommendation” by N. Hu et al. (2020).
This system leverages patient preferences, doctor expertise, and patient reviews to generate
personalized doctor recommendations.[3]

“Machine Learning for Disease Diagnosis: Challenges and Perspectives” by L. Zeng et al(2020).
The authors provide a summary about the challenges of using machine learning for disease analysis.
They go through the significance of feature choice of data preprocessing, model selection, and
validation methods in developing accurate and reliable disease diagnosis models.[4]

“Hospital Recommendation System based on Online Reviews and Machine Learning” by W.
Zhao et al. (2018). The system analyses patient reviews to extract sentiment and topic features to
create medical advice depending on the preferences of the patient.[5]

“Machine Learning Approaches for Diagnosis of Cardiovascular Diseases: A Survey” by S. H.
S. Mujtaba et al. (2021). The authors discuss and conduct a survey on the applications of machine
learning techniques for the diagnosis of cardiovascular diseases.[6]

Existing System

Nowadays, finding relevant hospitals and specialists can be difficult and time-consuming for
the patients in the healthcare environment. The current system frequently depends on referrals
from family and friends, internet reviews, or scant information from medical directories. These
techniques disregard the patient’s individual medical requirements, preferences, or the level of
expertise of their healthcare professionals which results as a major challenge for patients to locate
the best healthcare providers.

Furthermore, the current approach relies heavily on clinical judgement and standard diagnostic
methods for illness prediction. Even if healthcare professionals have considerable knowledge and
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expertise by applying the machine learning techniques abilities can be enhanced by the effective
use of vast datasets and patterns.

Overall, the existing system lacks a data-driven and personalized approach to hospital and
doctor recommendation, disease prediction. Integrating machine learning algorithms can report
these boundaries by analyzing patient data, predicting diseases, and generating personalized
recommendations based on patient characteristics and preferences.

Proposed System

The proposed approach combines a hospital and doctor recommendation system by using the
machine learning for illness prediction. By applying the data-driven insights and customized
recommendations based on patient needs and attributes, this system seeks to address the
shortcomings of the current system. The key components and functionalities of the proposed
system are as follows:

e Data Collection: A comprehensive dataset is collected, comprising patient medical records,
hospital information, doctor profiles, patient reviews, and outcomes. This dataset serves as the
foundation for disease prediction and recommendation models.

* Data Preprocessing: The collected data is cleaned, standardized, and undergoes preprocessing
techniques to handle missing values, outliers, and ensure data consistency which ensures the
quality and reliability of the data for subsequent analysis.

e Feature Extraction and Selection of Information: The preprocessed data is used to assist
the system with illness prediction and physicians suggestion. These characteristics may include
details regarding the patient’s statistics, symptoms, medical history, and therapies.

* Disease Prediction Model: Machine learning algorithms are trained on the preprocessed data
to develop a disease prediction model. A variety of algorithms, including as decision trees,
random forests, logistic regression, or deep learning models, can be used to predict the likelihood
of specific illnesses based on patient characteristics. In order to provide precise predictions, the
model recognizes patterns from the data and takes consideration of the extracted features.

e Doctor Recommendation Model: Based on the anticipated condition and other characteristics
of the patient, a system of recommendations is created that offers doctors or experts. The
recommendation model creates individualized doctor suggestions using methods like
collaborative filtering, content- based filtering, or hybrid approaches. To deliver personalized
recommendations, factors like healthcare expertise, patient preferences, and feedback from
patients are taken into account.

e Model Evaluation: Using relevant assessment criteria like accuracy, precision, recall, or F1-
score, the effectiveness of the illness prediction and doctor referral models is assessed. To
make sure that the models are reliable and adaptable it is cross-verified and tested on a separate
dataset.
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Figure 1 System Architecture

Implementation

Data Collection: Gather a comprehensive dataset that includes patient medical records, hospital
information, doctor profiles, patient reviews, and outcomes. The data can be obtained from
healthcare databases, electronic health records (EHRs), public health sources, and patient feedback
platforms.

Data Preprocessing: Clean the collected data and pre-process it to ensure data quality and
consistency. Handle missing values, outliers, and normalize or standardize the data as necessary.
These steps also involve feature engineering techniques to create new relevant features from the
existing data.

Feature Extraction and Selection: The techniques like dimensionality reduction, feature
importance analysis, or domain knowledge are used to identify the most relevant features from the
pre-processed data that can contribute to disease prediction and doctor recommendation.

Disease Prediction Model Development: Utilizing the pre-processed data, develop machine
learning models to forecast the prevalence of particular illnesses based on patient characteristics.
Choose an appropriate algorithm, such as logistic regression, decision trees, random forests, or
deep learning models. To assess and fine-tune the model’s performance.

Doctor Recommendation Model Development: To provide personalized suggestions
techniques like collaborative filtering, content-based filtering, or hybrid approaches are used which
create a method for recommending doctors or specialists depending on the features of the patient
and the expected state.

Model Evaluation: Using appropriate assessment parameters, such as accuracy, precision, and
recall, to assess the effectiveness of the illness prediction and doctor referral models. Validate
the models on independent datasets or through cross-validation to ensure their reliability and
generalizability.

User Interface Development: Create a user-friendly interface, such as a web application or
mobile app, where patients can input their symptoms, medical history, and personal details. Integrate
the trained models into the interface to provide disease predictions and recommend suitable doctors
or specialists.

Deployment: Deploy the developed system on a server or cloud platform to make it accessible
to users. Ensure scalability, security, and privacy measures to protect patient data. Continuously
monitor and maintain the system, applying updates and improvements as needed.

Continuous Improvement: To improve the system over time, gather user input, track model
performance, and gather fresh data. To enhance the precision and efficacy of illness prediction and
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physician suggestion, periodically retrain the models with fresh data and include the most recent
scientific findings.

Results

Disease Prediction Accuracy: Based on patient characteristics, the illness prediction model
should demonstrate a given level of accuracy in prediction the incidence of particular diseases.
Metrics like accuracy, precision, recall can be used to judge the accuracy.

Personalized Doctor Recommendations: The recommendation system should generate
personalized doctor or specialist recommendations based on the predicted disease and other patient
attributes. These recommendations should align with the patient’s medical needs, preferences,
and the expertise of the healthcare providers. The system’s ability to match patients with suitable
doctors can significantly enhance the patient experience and improve healthcare outcomes.

User Satisfaction: The user interface should be intuitive, user-friendly, and provide a seamless
experience for patients. The system should accurately capture and analyze patient input, generate
disease predictions.

Efficiency and Scalability: The implemented system should be efficient and scalable to handle
a large number of users and datasets. It should process and analyze patient data, generate disease
predictions, and recommend doctors in a timely manner.

Continuous Improvement: The system should have mechanisms in place for continuous
improvement. This includes periodic model retraining with new data to incorporate the latest
medical knowledge, gathering user feedback to identify areas for improvement, and updating the
recommendation algorithms to enhance accuracy and relevance.

e

Figure 2 Heart Disease Data Upload

Here in this page the detection of disease will be done by giving some values, The values will
be like age, chest pain, sugar level both that is before the breakfast and after the breakfast and
breathing level etc. Based on these values the heart disease will be detected with an accurate result.

222 RajaRajeswari College of Engineering, Bangalore



(D
SHANLAX %%
International Journal of Arts, Science and Humanities %,

-

Figure 3 Diabetes Disease Data Upload

In this page detection of diabetic disease will be done, Here the csv file which will be related to
diabetic patient will be having some values of all the patient who are suffering from diabetics. After
uploading this file some inputs will be given which will give the accurate result that the patient is
suffering from the diabetic or not.

Conclusion

It is possible to significantly enhance patient satisfaction and healthcare outcomes by combining
a hospital and doctor recommendation system with illness prediction using machine learning.
Algorithms for machine learning might examine patient traits, forecast ailments, and offer specific
recommendations for the best healthcare providers by that utilize extensive datasets. To identify
suitable doctors or professionals, the recommendation system utilizes these predictions and
patient information. Patients can gain from personalized suggestions by establishing a system that
considers their specific medical issues, preferences, and the contact the healthcare professionals.
The precision and effectiveness of healthcare decision-making are enhanced by this data-driven
approach, which also improves patient outcomes and satisfaction.

Additionally, the user-friendly interface, such as a web application or mobile app, enables
patients to quickly input their symptoms, medical history, and personal characteristics, providing
easy access to illness forecasts and medical advisories. The system is always being updated and
upgraded to combine the new information and developments with medical knowledge, ensuring its
dependability and efficiency.
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