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Abstract— Al-powered health assistance technologies are gaining increasing significance as many patients try to get instant feedback
even before visiting a healthcare provider, which has led to the development of symptom-checking chatbots as an effective solution to this
problem. MBI This paper includes a research-like discussion about the Al Healthcare Chatbot System Using Python for Disease Risk
Prediction and Healthcare Assistance. This is a web-based tool that receives information regarding symptoms entered by the user, analyses
it using a machine learning process, predicts the disease risk associated with it, and provides health advice based on the input received.
However, the design does not propose a fully automatic diagnostic system; rather, it serves as a decision-making aid to provide awareness
about the risks involved. [105]

The architecture consists of a web browser interface, a Flask backend server, symptom normalization algorithms, a supervised machine
learning algorithm for disease prediction, and a health assistance module to provide preventive information.[! Literature from recent times
indicates that health-care chatbots should be limited in their scope, understandable and linked to machine learning systems for decision
making, rather than providing free-form output. (18],

Index Terms— Al Healthcare Chatbot, Disease Risk Prediction, Symptom Checker, NLP

I. INTRODUCTION A. Objectives

Generally speaking, an example of a health chatbot refers The objectives of the project are as follows:
to a conversational agent that engages with its user by asking ® [Developing a healthcare chatbot using Python to collect

about symptoms, health problems, or anything else, and then symptoms through a web interface.l
provides some sort of response.®M® In  modern ® Preprocessing and encoding the symptoms to make them
implementations, these can be a combination of machine-readable to predict the probability of having
conversational designs, knowledge bases, rule-based logic, certain diseases' [l
and machine learning models that can assist in making ® Utilizing a supervised learning model such as Random
predictions or personalized recommendations. [l Forest to determine potential disease categories based on
However, the effectiveness and utility of such systems are symptoms. I%l
highly reliant on design decisions, communication of the e Generating structured health assistance results that
results, and transparency about the limitations of the contain potential illness, basic precautions, and
system. Il suggestions for further actions.["1#]

In this study, “Al Healthcare Chatbot System Using e Designing the system’s architecture to use Flask, SQLite,
Python for Disease Risk Prediction and Healthcare and other web development technologies.!

Assistance,” the driving factor is the desire to create a light B
system to assist users in reporting their symptoms and getting
preliminary feedback on their health.! The study is e
particularly useful in scenarios where users require first-level

awareness assistance, like students, working individuals,

. Model Diagram

Flask Web Sarver

senior caregivers, and users who hail from places where Pt

consultations are either hard or arrive late.l'l! Rather than I |
stating that the system can diagnose diseases, the system is ' sauon ‘ Snese o, Buckouekga sewen A7 ’
concerned about predicting risks, conveying precautions, and

providing healthcare assistance. Il i ‘

Fig. 1: Model Diagram
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1. LITERATURE REVIEW

The body of work on healthcare chatbots and symptom
checker technology involves various intersecting fields such
as conversational artificial intelligence, machine learning
classification, human-computer interaction, medical
informatics, and digital triage.["¥ The common underlying
premise throughout these studies is that the efficacy of
chatbots cannot be solely assessed based on predictive
performance but must also consider the nature of the
dialogue, the safety perspective, trust-building, and
consistency in recommendations.BI®!l This becomes even
more crucial in health applications due to the potential
impacts of output on patient care decisions. I

Recent research conducted in the ENASE 2025 study
regarding medical chatbots for disease prediction
demonstrates the importance of integrating NLP and ML
algorithms for disease prediction and diagnosis assistance.™
The main idea of the study is to apply advanced methods for
analyzing symptoms, patients’ medical history, and their
lifestyles and suggest the creation of intelligent health
assistants that will help patients receive a preliminary
evaluation rather than a diagnosis.l Such an approach
perfectly fits into the concept of the current project, in which
the proposed chatbot is designed as an assisting tool, not a
doctor. B!

Other research papers involving applied and journals
involve the implementation of approaches using machine
learning approaches such as Decision Trees, Random Forests,
Support Vector Machine, and Naive Bayes, which make use
of web frameworks like Python.lA4El These approaches
often include the use of mapping from symptoms to diseases,
text processing, or structured user interfaces in order to
transform symptom inputs into usable features by
classifiers.[4l Some research papers have been successful in
implementing projects, although it should be noted that the
accuracy depends on many factors. 201

The general literature on symptom checker Al programs
presents one additional caveat worth considering. In a 2024
study that compared various Al chatbots in their capacity to
assess a particular medical case, the researcher found that the
program usually avoided diagnosing the disease explicitly,
but rather advised contacting another physician for help.E!
Other potential issues identified included those related to
privacy, bias, liability, and empathic communication. All of
these factors contribute to the necessity of having clear
disclaimers within such a tool.FI!

Furthermore, studies on symptom checkers using Al-
powered chatbots have indicated that these platforms have
become popular as they assist patients with diagnosis
suggestions and triage themselves through a conversational
manner.B! Nevertheless, the features and experience among
the different symptom checkers have varied widely.! While
most platforms excel in gathering symptoms, some perform
poorly in systematically eliminating other possibilities, and
this could affect the prioritization or differentiation that is
presented.l®!l Hence, students working on these projects must
be cautious in interpreting the output of their classifiers.®]

A similar applied study revealed that using 100 human-
user interaction tests, there was an 87 percentage disease
prediction accuracy and satisfaction level among users, along
with issues relating to dealing with ambiguity still being a
challenge.’® While values like this cannot necessarily be
generalized to other healthcare chatbot systems, it is an
indication of the evaluation criteria used for publication-
driven healthcare chatbot research, which include accuracy,
quality of responses, usability, and reliability.' Another
example of recent research in this area includes the use of
real-time chatbots for health support.[’]

Rule-based and hybrid approaches also continue to apply
in some situations. In late 2025, the IJERT journal published
an article on a healthcare chatbot built using rules and NLP
combined with inference. This system shows excellent
performance in classifying symptoms for common diseases. €]
However, although rule-based algorithms can be easily
understood by humans, machine learning models offer more
versatility where there is data for symptom-disease
mapping.M®  This project takes the hybrid approach,
whereby the interaction with patients is systematic while
logic is limited, and then uses supervised learning to predict
disease risks. [l

I1l. PROBLEM STATEMENT

Although there have been advancements in health
information that is available online, there are now new
challenges, such as determining whether the information is
appropriate for the patient's unique symptomatology.PIel
There are websites that give general information about
diseases, but they do not help the user identify their symptoms
in a systematic manner.*IE! Thus, this makes it difficult for
people to seek medical help. e

There is also another practical aspect of traditional means
to gain access to healthcare. These include such aspects as
waiting period, travelling burden, cost of consultations, and
uncertainty of urgency.[MBl In the case of routine symptoms
that cause concern, users may require a first-tier support
system, which will help them structure their symptoms and
determine how they should go from there.[M®l |t is thus
obvious that an intelligent, easily-accessible health-support
system that will provide structure and prediction of risks in
diseases needs to be developed. Ml

The problem that will be solved in this project revolves
around the creation of a chatbot in Python that can take input
related to symptoms, process these inputs in such a way that
they can be interpreted by a machine, provide predictions of
disease risks, and generate health help outputs.MEl This
solution should be light-weight and scalable at the project
level 1

IV. EXISTING SYSTEM

Various methods that can be used for providing health-
related support have been categorized into manual
consultation procedures, online information websites, simple
question-answer formats, and artificial intelligence-based
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symptom checkers.5I81 However, each one of these has its
own strengths, yet none of them addresses the problem of
affordable first-level health advice. ]

A. Conventional Consultation Model

In the traditional approach, patients go to the physician,
clinic, or hospital and communicate their symptoms to the
practitioner.[® The traditional approach continues to be the
benchmark due to its inclusion of historical context, physical
assessment, medical intuition, and laboratory testing.l®!
Nevertheless, the traditional approach may not be available
immediately when symptoms are subtle, nascent, and
geographically limited.

B. Static Online Information Systems

Most patients often use online medical portals, blogs, or
Google Search for fast answers.'B] Even though such
resources are easily accessible, they mostly offer general
content without symptom-specific interaction, and they may
give too much information or conflicting opinions.[*YI®l They
do not always document symptom patterns systematically in
a manner that ensures a uniform understanding.

C. Existing Symptom Checker Systems

Symptom checkers powered by Al have advanced
significantly because patients can converse about their
symptoms freely and receive probable diagnoses or advice on
where to seek medical help.[™] However, various studies have
pointed out differences in accuracy, recall capacity,
interpretability, and communication skills between the
platforms, especially when dealing with difficult or vague
queries.BI®l The differences are a good indication of the
advantages and shortcomings of the chatbot-based symptom
evaluation.[!

D. Drawbacks of Existing Systems

The major drawbacks that exist among existing
technologies are as follows:
The absence of real-time tailored recommendations from
static information databases.[*H[5]
Inconsistencies in dependability and a lack of contextual
logic in many chatbots. I
Limited disease and
constrained datasets. ]
Unreliable explanations or
messages in some instances.IC!
Dependency on human availability
consultation pathways.?!

symptom combinations in

inconsistent disclaimer

in traditional

V. PROPOSED SYSTEM

The suggested design is an Al-based chatbot application
running on the web that takes symptoms as input, performs
disease-risk predictions, and gives necessary healthcare
guidance through a web interface.[l This solution uses a
combination of a back-end framework (Python and Flask),
machine learning classifier algorithms, and a lightweight
storage database. The user's inputs are used by the system for

symptom analysis, which is translated into model output,
which is followed by an enhanced assistance message
output. "1l

The core design principle is structured conversation,
predictable model outputs, and safe healthcare
communications.MB Instead of uncontrolled interactions
where the user can ask anything he or she wants, the
application collects and analyzes symptom information
before making disease-risk predictions and providing
healthcare suggestions.MIe]- Such a system is easier to
implement in a mini-project and evaluate. !

A. Advantages of the Proposed System

The suggested chatbot will provide the following benefits
to patients:
Accessibility to online first-level health guidance. Il
Lower reliance on symptom interpretation through
browsing online services.[*HB]
The ability to perform disease-risk category predictions
through machine learning. [t
A lightweight architecture capable of being implemented
on Python/Flask.™
The possibility of using disclaimers for safer conversation
practices.FIl"l

VI. PROPOSED METHODOLOGY

For the creation of the proposed chatbot, an algorithm for
the development of the system using machine learning will
be used. It involves several stages that balance the feasibility
of implementing the project and its publication quality.[M“

A. Data Collection & Data Preprocessing

The system needs a symptom-disease dataset, which is
represented in a structured form and consists of rows related
to different classes of diseases.[I®! Typically, such datasets
are created based on existing public or education datasets as
well as by compiling disease-symptom lists. [l

B. Feature Engineering

During feature engineering, the method of encoding
symptoms is selected. One of the simplest ways is encoding
symptoms into binary features representing their presence
and absence.[® However, more complex methods can take
into account other properties of symptoms, but they usually
fall out of the scope of the first mini project's version.™! For
the chatbot discussed here, the simplest solution is sufficient
and appropriate for use in tree-based models.™!

C. Model Selection

Popular models for prediction tasks are the following:
Decision Trees, Random Forests, SVM, Naive Bayes,
Logistic Regression, and Multilayer Perceptrons.M24 For
this paper, Random Forest appears to be the most appropriate
one due to its good performance in structured classification
tasks and robustness to moderate interactions between
features. el
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D. Training and Validation

For the evaluation of the developed model, the dataset is
usually divided into training and test sets. Besides, depending
on the dataset size, cross-validation could also be used to
increase the stability of model performance measurement.
Suitable metrics for evaluating model performance are
accuracy, precision, recall, Fl-score, and the confusion
matrix.HE]

E. Chatbot Integration

Once model training is completed, it is serialized and then
added to the Flask app. ™ After the user enters symptoms,
they are preprocessed and assembled into a feature vector that
is submitted to the prediction function. Then the response is
generated, using mapping to templates containing the
predictions and guidance.FIl’]

F. Method Flow
The general flow of the methodology is as follows:

1. Collection or curation of symptom-disease relations.!!

2. Encoding and cleaning symptom text data. [114]

3. Training a supervised machine learning classifier. Il

4. Implementation of chatbot frontend in Flask web
framework.

5. Coupling of user input with the processing and
classification pipeline.[

6. Guidance output generation with safe message
format.BIl"]

7. System testing for performance and safety

evaluation.[1%

VIl. SYSTEM ARCHITECTURE

The architecture of the proposed system is organized in
layers such that the user interaction, computing operations,
and database management layers are clearly delineated from
each other.[

A. Architectural Layers

The architecture consists of the following layers:
Presentation Layer: Frontend interface for user
registration/login/symptom entry/guidance page display.
Application Layer: Flask routing, session handling,
validation logic, and responses.

Preprocessing Layer: Normalization of symptoms and
features. (112l

Prediction Layer: Classifier mapping symptoms to
output disease-risk probabilities.[“I®]

Assistance Layer: Disease precautions, advice, hospitals,
and disclaimers.[1E]

Data Layer: SQLite or similar persistent storage for
user/admin/data/content.[!

B. Architecture Description

The user inputs their information via a frontend chatbot
interface in the browser. Frontend sends an input request to
the backend, which verifies the request, pre-processes the
symptom data, and maps the input into a feature vector

consistent with the training model.”! The prediction layer
makes a prediction about the patient's disease-risk classes,
which is then processed by the assistance layer that generates
a response containing health guidelines.l"

C. Architecture Diagram
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Fig. 2: Architecture Diagram

VIIl. DESIGN MODULES

The proposed system consists of various modules for ease
of understanding and proper.

A. User Module

The User Module deals with registering, logging in,
authenticating, and maintaining sessions. It ensures that users
who use this system are registered and authenticated. This
module can also include the history of the users.

B. Symptom Input Module

Symptoms are entered by the user in this module. The
inputs can be entered by using a chatbot, a checklist, a drop-
down, typing symptoms, etc. M The data collection in this
module should ensure completeness, correctness, and
appropriateness for preprocessing.™

C. Preprocessing Module

The Preprocessing Module converts the user-entered
symptoms into feature vectors. It involves cleaning,
normalizing, removing duplicates, matching vocabulary, and
generating feature vectors.[12

D. Prediction Module

This module loads the trained model and makes predictions
on the entered symptom.I®l |t can also compute the
metadata for confidence or the highest predicted classes
based on the implementation. !

E. Healthcare Assistance Module

If the output is provided without any explanation, it will
not be useful. So, this module gives health tips, next steps,
precautions, and other advisories. 18]
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F. Admin Module

This module helps in managing system-related things like
maintenance, monitoring users, content management, and
more. For student projects, this module also illustrates that
the end-user and admin functionalities can be segregated in
the application.

G. Database Module

Using a lightweight database such as SQLite can help store
authentication details, administration details, activity logs,
and structured content.

H. Dataflow Diagram

Enters Chat Provides Symptoms _ (8
Bl ML Model Predicts Disease B System Returns Diagnosis
A
’4

Fig. 3: Dataflow Diagram

User

Shows Nearby Hospitals

Enters Chat
. Search Link

IX. IMPLEMENTATION FRAMEWORK

The implementation framework is responsible for
providing the technical foundations necessary to transform
the conceptual design into functional software.

A. Programming Environment

Python will be used as the main language due to the
maturity of its ecosystems in web development, machine
learning, data analysis, and prototyping.[4] Flask will be used
to implement the backend logic since it is a light framework,
flexible, and popular in educational software development
projects. HTML, CSS, and JavaScript will be utilized in
conjunction with Bootstrap template forms to ensure a
responsive frontend design and visual presentation of results.

B. Libraries and Tools

The most critical tools used in the software implementation
process are:
Flask — routing and backend logic implementation.
scikit-learn — training and classification algorithms.
pandas and NumPy — data management and processing. [
joblib or pickle — model persistence and loading.!!
SQL.ite — local database storage.
Optional NLTK or text-processing libraries — symptom
normalization.[*?

C. Deployment Style

A local deployment is sufficient for demonstration
purposes. The application will run locally on a personal
machine or lab server and be available via a web browser.

D. Implementation Logic

At the implementation stage, key processes include:
Initial request from the frontend side received by the
backend.

2. Session and request validation from the backend side.

1.

Normalization and encoding of symptoms. [t
Prediction of disease risk by a model.[
Creation of additional health
information.["1B]

6. Return of the final result page to the user.

g~ w

and  disclaimer

. Evaluation Metrics

Fig. 4: Evaluation Metrics

X. EXPERIMENTAL SETUP

The experimental scenario for the described approach can
be viewed in terms of application-level validation, algorithm
evaluation using the existing dataset, and usability-based
tests.

A. Hardware Setup

Hardware requirements include a standard laptop/desktop
machine equipped with at least Intel Core i3 or better, 4 GB
RAM and browser capabilities.

B. Software Setup

Software stack involves using Python 3.x, Flask, scikit-
learn, pandas, NumPy, HTML/CSS/JavaScript and SQLite
databases.[4] The developer can use a local programming
environment such as VS Code, Jupyter Notebook or PyCharm
during the development process.

C. Dataset Setup

Data should include symptom-disease relationships in a
structured format that can be used in supervised learning. Il
In addition, symptoms may be converted to binary indicators,
while diseases act as target classes.!

D. Evaluation Setup

Project goals involve:

Assessment of model performance for training and test
datasets.[*

Evaluation of system speed on average user input
requests.[t%

Testing the functional consistency of user registration,
login, entering symptoms and results prediction.

Test user acceptance through sample usage.’]
Conducting repeated predictions for
symptoms.[’]

the same
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XI. TESTING

One of the most crucial parts of a healthcare-support paper
is testing, since it determines how reliable the whole project
is in terms of consistent and safe behavior of the system.["1%]

Table 2. Representative Test Cases

Test | Description Input Type Expected
Case Output
ID
TCO1 |User Valid username, |Successful
registration  |email, and registration and
password redirect
TCO02 |User login Correct Access to the
credentials chatbot
dashboard
TCO03 |Valid Fever, cough, Predicted
symptom fatigue condition and
input guidance
TCO04 |Empty Blank submission |Validation
symptom message
input
TCO5 [Invalid age |Negative or text |Error or retry
field input prompt
TCO06 |Duplicate Repeated fever  |Deduplicated
symptoms entry processing
TCO7 |Assistance Hospital/help Care guidance or
request guidance query |link display [
TCO08 |Repeated Same symptom  |Consistent output
identical input |set multiple times |pattern [']

XIl. RESULTS

First of all, the results part of the healthcare-support paper
should provide both application-based results and any kind of
dataset-based modeling that may be obtained without making
excessive clinical claims.I® |n the relevant literature,
researchers report such metrics as accuracy, precision, recall,
user satisfaction, and average response behavior. XM |n our
case, the safest claim to make would be the successful
workflow performance, prediction generation, and
interaction with users.

According to the project documentation, the healthcare-
support system is capable of supporting registration, login,
symptom submission, disease prediction, and generation of
responses focused on supporting patients. In accordance with
the literature, similar projects have disease prediction
accuracy of up to 85-90%, depending on the dataset and
models applied, although these numbers are different and
cannot be used in our project.l'%® Therefore, we focus our
results on workflow validation and interpretation.!

A. Functional Outcomes

The desired results from the system will include:
A successful process of authentication of users and
completion of sessions.
A correct recognition of the structure of the symptoms
input.i!

e A proper conversion of symptoms into model-friendly
characteristics.™
A timely result generated in terms of disease risk

prediction. 0]

A consistent execution with repetitive use of correct

inputs.[
B. Indicative Performance Dimensions
Metric Meaning Expected/Reported
Direction

Response time  |Delay from|Should be near real-
symptom time in local Flask
submission  to|deployment (1014l
result

Prediction Stability  across|Should remain stable [']

consistency

repeated the same
inputs

Workflow Percentage of|Should be high for
success rate successful  end-|controlled project cases
to-end tests
Usability User ease in|lmproved by guided
understanding  |inputs 140
and using the
system
Communication |Whether the|Must remain advisory I
safety system  avoids

final-diagnosis
claims

C. Result Screenshots
1. Home Page

P

& Medi-Bot

What is Medi-Bot

Fig. 5: Home Page
2. BMI Calculator

£ Medi-Bot

The body mass

index (BMI) is that the metric
o 5

classifying them into groups.

Chock BMI 5

Fig. 6.1: BMI Calculator
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Fig. 6.2: BMI Calculator

3. Registration Page

& Medi-Bot IR - |
=
Fig. 7: Registration Page
4. Login Page
B Medi-Bot o - |
T
Fig. 8: Login Page
5. Chatbot
E Medi-Bot IR - |

What is Medi-Bot

he

Fig. 9: Chatbot

X1,

RESULTS DISCUSSION

The suggested healthcare chatbot demonstrates the
possibility of an interesting relationship between an academic
mini project and the socially significant issue of the modern
era, all through the means of modern technologies.*I®! The
uniqueness of the project involves the integration of several
aspects of software development and artificial intelligence.t

One of the key benefits of the system is its accessibility.
Since it does not require specific technical resources and
works through a browser interface, the system can be
implemented on regular computer setups.”! Modularity is
another advantage of the suggested project due to the
flexibility for future improvements.[”

Nevertheless, there are several limitations to note. The
accuracy and effectiveness of the algorithm depend entirely
on the quality of the underlying database, as well as the
presence of overlapping - symptoms.[N4  Self-reported
information is subjective, incomplete, and unreliable, and the
model cannot conduct physical examinations, laboratory
tests, or complex contextual reasoning in medicine.lll® This
is not an irrelevant concern — it clearly marks the extent of the
chatbot's capabilities.F!

There is also the question of credibility and empathy in
medical chatbots. A study showed that the perception of the
chatbot's authority was influenced by its status markers and
communication strategy.®!

XIV. LIMITATIONS

Limitations of the suggested algorithm include the
following:
Notable restriction of disease coverage for common
disorders only.™M
Often ambiguous associations between symptoms and
diseases due to overlaps.EIl
Material dependence on users' integrity and accurate
descriptions of symptoms.!
Lack of coordination with medical files and laboratory
tests.Bl
Generalization restricted by the initial dataset used in
training. /404
Failure to provide the same levels of emotional and
contextual insight as doctors. Il
All of these points need to be mentioned in the final version
of the paper.

XV. CONCLUSION

In this paper, an extended research-style presentation of the
Al Healthcare Chatbot System Using Python for Disease
Risk Prediction and Healthcare Assistance project was
provided. This project utilizes the system, combining guided
symptom gathering, disease risk prediction through machine
learning, and advisory healthcare assistance within the
framework of a modular Flask web design.! The presented
idea is realistic for college students to implement while being
supported by modern literature. 16!

The greatest contribution of the suggested project lies not
in automating clinical operations but rather in creating a
structured, responsible, and ethical interface to guide users in
organizing symptoms and obtaining  preliminary
assistance.BI®l Through combining machine learning, web
development skills, database utilization, and testing practices,
it is demonstrated how healthcare-focused projects using Al
can be developed and implemented.F!
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This research also highlights the importance of being
cautious when interpreting the predictive outcomes. The
existing literature indicates that not all healthcare chatbots are
reliable and need to uphold proper referral and disclaimer
standards.BI! As such, the suggested model is better viewed
as an aid for healthcare support and risk prediction
purposes. I8l

XVI. FUTURE SCOPE

There are many areas where this project can be extended in
further research. Firstly, the data set can be made more robust
with an increase in the number of diseases, symptom details,
and various attributes like symptom onset duration, severity,
demographic context, etc. N4 Secondly, the use of natural
language processing can be increased to allow free-text
description of symptoms to be analyzed more accurately. ]

Thirdly, there could be support for multilingual and speech
recognition capabilities that make the chatbot more user-
friendly to people with varying reading skills and preferred
languages.[®! Other features that could be added include
explainability in terms of displaying the symptoms that
contributed most to the output.! Appointment scheduling,
integration with wearables, mobile app implementation, and
rules for emergencies are some other possibilities. 1!

However, before taking any steps towards deploying the
technology into a clinical environment, it will be essential to
have appropriate validation, infrastructure for security,
review from domain experts, and compliance with ethical and
legal standards.!
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