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Abstract:
The fast-growing population needs more healthcare professionals than rural and government

hospitals can provide for quality care. Our healthcare chatbot powered by Al helps patients receive expert
medical support by connecting them through easy-to-use intelligent responses. The service helps people
understand their symptoms, predict what might be wrong with them, and get safety tips, so they can make
better choices for their health. The system operates through three key functionalities: There are three main
tasks this system does: (1) Getting health symptoms from users and matching them to known conditions in
its expert database; (2) Using powerful Al that has learned from medical records to predict likely
conditions and help users understand them; and (3) Giving users safety advice and letting them know
when they must visit a healthcare professional for more help. If the chatbot needs additional information
to answer a question it fetches that data from search engines to deliver correct results. Through smart Al
technology the system supports doctors with precise symptom interpretation while reducing mistakes and
expands patient access to quality medical guidance to better healthcare results.

Keywords: — Artificial Intelligence (Al), Healthcare Professionals, Medical Records, Smart Al
Technology, Expert Database.

1. INTRODUCTION

Traditionally, healthcare has been difficult to access, efficient to operate, and accurate in
delivering services. But combining artificial intelligence (Al) into healthcare practices has created new
opportunities to fix these challenges. Al is when we build systems that understand their surroundings, look
over information, and take steps to meet specific targets. Machines now perform mental activities that
humans do through learning and making choices. Through Al support devices can duplicate how humans
think which strengthens their interactive performance and produces better results. Al's most current real-
world tool is chatbots, computers that can communicate like humans in both voice and text. Bot programs
talk with users through sound or text, acting like human assistants without needing people to do the
talking. During conversations with customers, the acquisition of information and virtual assistant duties
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chatbots process spoken or typed language using natural language processing to deliver appropriate
responses.

Chatbots in healthcare are becoming popular because they offer an effective way to talk to patients
while helping diagnose symptoms and provide basic medical support. Questionnaires reveal that
healthcare bills are high partly due to patients not keeping up with their doctors after visiting them. By
maintaining constant communication between patients and doctors chatbots enhance care management and
help patients achieve better medical results while saving money. The medical field sees rising potential yet
finds few expert chatbots available except for Your.MD, Babylon, and Florence platforms. But these
chatbot systems mostly work by asking patients a set list of questions to find out what's wrong quickly,
which doesn't mimic the way we naturally talk to each other.

Our healthcare chatbot uses Al technology to make finding the right diagnosis simple and precise,
while making sure patients can use it easily. While older systems need users to answer specific queries,
this newer chatbot uses everyday language to help both older people and those not familiar with
technology talk about their health problems more easily. Users can talk to the system as if they are
speaking with another person while answering diagnostic questions that lead to proper medical evaluations
and suggested next steps. It helps you by learning from your previous answers, helps connect you with
experts, and gradually asks better questions to hit on the right diagnosis.

The chatbot's functionality is built upon three primary components:

1. User Validation and Symptom Extraction: The system checks who users are and pulls out symptoms
from what they type using natural language processing.

2. Symptom Mapping and Analysis: It correctly identifies patients’ symptoms, matches them to a full
medical database, clears up confusion, and gives trustworthy medical conclusions.

3. Personalized Diagnosis and Specialist Referral: Based on its findings the chatbot tells you your
diagnosis and suggests a healthcare specialist when needed.

Our efforts focus on making rural and underserved communities better reached by healthcare
because many patients find getting timely doctor care difficult there. By working together Al and NLP[13]
help the chatbot fix healthcare system failures reduce diagnostic mistakes and help users make smarter
health decisions. Additionally, healthcare providers use the chatbot for support, gaining valuable data to
help them make better clinical decisions.

1.1 Objective

The key objectives of this research include:

1. Improving Accessibility: We created a dependable medical support tool to reach users in faraway
locations.

2. Enhancing Diagnostic Accuracy: The system uses Al to make more precise health problem
predictions from symptoms.

3. Reducing Healthcare Costs: The system provides basic medical assessments which help patients
receive better treatment results at reduced expenses.

4. Empowering Patients: Our system guides users to take charge of their health by giving personal
recommendations and connecting them with medical specialists.
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5. Fostering Natural Interactions: It uses natural language processing to make an interface that works
for everyone, whether they're skilled at technology or not.

Right now, this smart chatbot helps patients get early medical opinions and connects them with actual
doctors. The chatbot works alongside current medicine systems to deliver healthcare that's easier to get,
more correct, and simpler for patients. This helps everyone get better healthcare results and a fairer
medical system.
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Figurel.Represent the Sample Architecture of proposed work

The architecture of the Al-driven healthcare symptom diagnosis chatbot is clearly represented in figure
1,which consists of six interconnected components: The chatbot has a user-friendly interface for
interactions; an NLP module to get symptoms and understand chat flow; a layer to store medical details
and find matches for symptoms; an Al part that gives diagnoses and safety advice; a system to pull in
extra data as needed; and an output part for sending final diagnoses, guidance, and specialist contact info.
The smooth operations of this system deliver correct results through easy-to-use interactions helping
people understand their healthcare choices.

2. LITERATURE SURVEY

The most important step in the software development process is the literature review. This will
describe some preliminary research that was carried out by several authors on this appropriate work and
we are going to take some important articles into consideration and further extend our work. Here's an
enhanced version of the literature survey, providing more detailed explanations and insights for each
paper, ensuring a comprehensive understanding of the advancements in Al Driven health care diagnosis
chatbots.

|\?0. Study Focus Area Key Findings Limitations
They discussed how :\:cohsé(;t)theiz T:e,dﬂ'lg
Role of ChatGPT in healthcare providers could g_y .
Islam et al. . . . develop ideas, with
1 health science and use ChatGPT to find diseases . .
(2023) e minimal practical
research[1] and deliver individualized o
. i applications in the actual
care to their patients.
world.
Our discussion showed how Right now, we have
) Ahmed et al. | Digital health in conflict | digital health and Al tools neither specialized
(2023) zones|[2] can make healthcare better chatbot programs nor
for patients in conflict areas. | solutions that can handle
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the tough situations
found in conflict zones.
Performance depends
. . . Patients can use ChatGPT to | heavily on correct user
. Al in self-diagnosis of . i
3 Bilal et al. obstructive slee both learn about sleep apnea information and the
(2024) apnea[3] P and find out if they have it system cannot extend
P themselves. beyond predetermined
diagnostic parameters.
. Our investigation showed N
Martinez- how Al SUDDONES NUrsin Few organizations use
4 Ortigosa et Al in nursing care[4] . PP . . g the advanced training
tasks while making patient .
al. (2023) . available for nurses.
care more effective.
We took a close look at how
O'Connor et artificial intelligence helps | Working with Al shows
5 al. (2023) Al in cancer nursing[5] doctors manage symptoms nurses face multiple
' and tailor cancer treatments | integration challenges.
for individual patients.
We don't get enough
Talked about ways to help real-world practice in
6 Nashwan Al in nursing nurses learn how to work training, and we don't
(2023) education[6] with Al technology in often connect those
healthcare settings. experiences to actual Al
tools.
. i This paper explores how Al, -
Hybrid Al techniques . bap i P The research findings
Wable et al. with hybrid ANN models, .
7 for drought . . have restricted relevance
(2023) : helps in monitoring the o
forecasting[7] . for healthcare situations.
environment.
Looking at plans for using In healthcare, not
: Al in disaster mental | Artificial Intelligence to help enough attention is
8 Kim (2022) 1 : :
health[8] control mental health effects | being paid to setting up
during disasters. and using chatbots.
Our study investigated
emergency medicine People worry about
professionals' acceptance of ethical problems,
9 Stewartet | Attitudes towards Al in Al systems and revealed system dependability
al. (2023) emergency medicine[9] their confidence in Al to and if machines will
support better medical take over human
results and improve specialist roles.
workflow.
Our study connected dark
web research directions with . .
Ramana et Darkweb research and L . Some things not directly
10 L sustainability objectives to
al. (2023) sustainability[10] ) connected to healthcare.
study responsible Al
technology use.
Our study evaluated major Few practical
. . . lan model in lications of this Al
Raimondi et | LLMs in ophthalmology a _gugge oFie s by testing appfications of this
11 al. (2023) exams[11] their diagnostic performance have been developed
' on ophthalmology fellowship | outside of research study
examinations. situations.
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M. K.
Praveen Examined the Comparative analysis of Random Forest
Kumar, R. | effectiveness of various | machine learning algorithms | outperformed others in
12 Dondapati, machine learning such as Decision Trees, predictive accuracy and
H. algorithms for predicting | Random Forest, and SVM on | reliability for Kyphosis
Kalavakollu, | Kyphosis disease.[12] medical data. disease diagnosis.
et al.. (2024)

3. BACKGROUND WORK

We built the Al-Driven Healthcare Symptom Diagnosis Chatbot to help medical professionals who
lack human support.

Our Al-Driven Healthcare Symptom Diagnosis Chatbot helps make up for the lack of healthcare
workers in rural and under-resourced places. As the population expands and medical experts remain scarce
the chatbot delivers essential medical services via smart Al conversations that users need. The system
operates with three key functionalities:

1. Symptom Collection and Matching: By asking users about health symptoms the chatbot analyzes
them against its medical knowledge base to show possible health problems for users to evaluate.

2. Al-Powered Diagnosis Prediction: The system studies lots of medical records to learn from them, then
uses this artificial intelligence to tell users what health problems they might have while explaining in
detail why those conditions may be possible. It shows users how serious their health problem might be and
what could have caused it.

3. Safety Advice and Healthcare Guidance: The chatbot tells users how to stay safe by looking at their
symptoms. It tells them when they should go see a healthcare professional to get more tests or treatment.
When needed the system can collect related health facts from internet searches to deliver exact medical
details.

The chatbot makes healthcare services easier to access through better symptom analysis and helps
reduce mistakes while giving doctors valuable Al insights. The system enables patients to connect with
top medical advice which produces more effective healthcare results.

4. PROPOSED MODEL

The Healthcare Symptom Diagnosis Chatbot uses step-by-step algorithms to make correct disease
diagnoses, understand symptoms, and offer patient safety advice.Our Healthcare Symptom Diagnosis
Chatbot uses a sequence of algorithms to accurately predict illnesses, check symptoms, and offer safety
tips. Below is a detailed breakdown of each algorithm used in the system:

1. The system detects symptoms based on what user’s type and interprets the provided details.
Goal: I figure out what symptoms the user tells me they have.
Algorithm:
Input: The chatbot takes users' symptom descriptions typed out as they come.
Step 1: Create patterns with the re module in Python to scan user input then pull out keywords that

match medical symptoms.

Step 2: Organize all identified symptoms so they match the terms used in our medical symptoms
database.

Step 3: If the system cannot understand what the user says, it will ask them to make their
symptoms clearer.
The first step lets the chatbot accurately process symptoms before it starts diagnosing.

2. Our system compares recognized health symptoms to predict possible medical conditions.
Goal: Our machine learning system pairs detected symptoms with probable medical issues.
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Algorithm:
Input: The symptoms found in what the user previously mentioned.

Step 1: After we identify symptoms, run them through both a Decision Tree Classifier and a Support
Vector Machine (SVM) learning model to match them with possible medical conditions. Both models
received training from a collection of symptom-diagnosis records.

Decision Tree Algorithm:

The algorithm breaks up the dataset of symptoms into parts by looking at which features stand out
the most. A branch in the decision tree shows where symptoms help determine medical choices. By
looking at your symptoms one-by-one, the decision tree model chooses the most likely health problem.

SVM Algorithm:

SVM builds a boundary line through symptom data, allocating symptoms into different health
categories. The model looks for the best decision border that puts apart different conditions using the
provided symptoms.

Step 2: Analyzing the symptoms provided by the user, our models estimate all potential health
issues they might have.

Output: The list shows different health problems you might have, along with how likely each one
is to be right.

3. Feature Importance Analysis

Goal: We examine which symptoms hold the greatest impact on identifying what illness a patient
might have.
Algorithm:

Input: We calculate how much each symptom helps our Decision Tree predict medical conditions.
Step 1: Get the importance ratings from the built Decision Tree model.

Step 2: Measure symptom importance scores from the model output and put symptoms in ranks based on
their detection value. Symptoms that count more toward the final diagnosis get higher scores.

Output: The system produces a ranked list of symptoms based on how well they help forecast the
condition.

By identifying key symptoms, we make it easier for people to see which ones are most likely
causing their disease, helping them understand their health situation better.

4. We analyze each symptom's causing factors and create safety guidelines.
Goal: The tool measures how severe each symptom is before listing necessary safety measures.

Algorithm:
Input: The program uses symptom information specified by the user and existing severity criteria.
Step 1: Our system matches each detected symptom against the established severity dictionary values.
Professional healthcare standards determine the scale of symptom severity rated as mild moderate or
severe.
Step 2: How bad the symptoms are determines which safety advice the chatbot gives. The chatbot will tell
high-severity symptoms patients to go straight to a doctor or emergency room.
Step 3: If you need safety advice, pull relevant details from an additional dataset designed with condition-
specific tips.

Output: A graded seriousness rating for each symptom plus direct instructions for keeping safe that
people can follow.
5. Our chatbot uses speech output to guide and answer users, making it easier for them to interact with our
health advice system.
Goal: We set up voice feedback in the system so users can hear critical information while interacting with
the tool.
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Algorithm:
Input: The system produces results about present and future health status along with symptom ratings
and safety instructions.
Step 1: Change the chatbot's reply - showing disease predictions, symptom levels, and safety
instructions - into spoken language with the pyttsx3 library's help.
Step 2: The chatbot turns its prediction information into spoken words, allowing users an easier time,
especially for blind individuals or people who choose to speak rather than read.
Output: The system communicates verbally about the detected disease along with symptom intensity
and necessary steps to take.

6. The system detects diseases by walking patients through a step-by-step symptom evaluation.
Goal: The system prompts users to provide their symptoms one after another in order to match them to a
possible medical condition.
Algorithm:
Input: User provides their symptoms right away.
Step 1: Begin the evaluation by checking for fever as your first symptom.
When Symptom 1 leads to a matched disease, the system shows which disease it connects to and
additional symptoms it causes.
If Symptom 1 fails to match a disease continue with Symptom 2.
Step 2: For each new symptom you enter, follow the same steps as before.
The system detects diseases based on symptoms and then presents disease information when there
IS an exact match.
If their symptom isn't found, the system advises checking the following symptom.
Step 3: Test all 43 symptoms in this way to make sure you detect every possible disease.
Output: As users report their symptoms the system reduces possible conditions and shares
specific diagnostic results at each phase.

OVERALL FLOW OF THE CHATBOT'S ALGORITHM:

1. You tell the system what symptoms you're having.

2. The system detects relevant medical signs from text using pattern matching techniques.

3. The health system uses Decision Tree and SVM algorithms to forecast patient illnesses.

4. We find which symptoms matter most to make things simpler.

5. The chatbot calculates symptom seriousness then gives you essential health recommendations.

6. The system uses speech synthesis to deliver medical findings and health guidance.

Our digital system leads users through an easy-to-use and precise healthcare process while giving
them helpful medical guidance.

5. IMPLEMENTATION RESULTS

To test our healthcare diagnosis chatbot, we use an ROC curve. This curve compares the rate of
correct positive detections (True Positive Rate) against incorrect positive indications (False Positive Rate)
while testing the chatbot's diagnostic power at different decision levels.

The ROC curve shows how well the healthcare symptom diagnosis chatbot can identify true cases
correctly. This chart compares how many correct positive results (TPR) and incorrect positive results
(FPR) appear when we change the point where we say symptoms mean a disease.
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In this experiment:

1. ROC Curve Analysis: The chart compares how well our chatbot's classifier works when it tries to link
symptoms with diseases people might have.
A curve touching the top-left corner shows the model does a great job telling classes apart.

2. AUC Metric:

According to the AUC measure, which landed on 0.51, the chatbot can predict a bit better than
chance.

A perfect classifier shows up as 1.0 AUC value but at 0.5 AUC there's no difference between
positive and negative cases.

3. Model Interpretation:

A random prediction line forms the baseline in this chart.

Our model requires enhancements using advanced preprocessing methods and more effective feature
selection to increase both its accuracy and dependability.

Our ROC curve shows us where the chatbot model stands now, giving us clues on what changes are
needed so it can accurately recognize symptoms when used in actual healthcare environments.

ROC Curve for Healthcare Symptom Diagnosis Chatbot
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Figure 2. Represent the ROC Curve

Look at this ROC curve for our Healthcare Symptom Diagnosis Chatbot from the above figure 2. This
chart shows how fulfilling correct predictions and avoiding incorrect ones change as we adjust decision
points. We use AUC to score how well our classifier works; with real-life data, our system scored an AUC
of 0.51.

EXPECTED OUTPUT:

Figure 3.Repreeth Expected Output
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The figure 3 show how our chatbot guides users step by step through the symptom diagnosis. The

screenshot you see here shows how patients and the Healthcare Symptom Diagnosis Chatbot talk to each
other step by step. Here's a detailed explanation of the expected output:
1. User Greeting and Input Collection:

To begin, the chatbot asks what | want to call me.

Once the user gives their name such as "Xyz" the chatbot offers greetings before asking them about their
symptoms.

2. Symptom Matching:

The system finds symptom types from what the patient tells it (like "high fever" or "mild fever") and lets
the patient choose which matches best. The chatbot shows a numbered list of symptoms where you pick
your respective number (for example, press "0" for "high fever").

3. Symptom Duration Inquiry:
The chatbot also collects symptom duration data by asking the user how many days they've had the
symptoms to improve prediction accuracy.

4. Additional Symptom Assessment:

The system then asks users if they experience back discomfort along with weak limbs, neck
troubles or problems with balance and dizziness. As users answer with "yes" or "no," the chatbot uses
their responses to improve its disease prediction.

5. Diagnosis and Recommendation:
The digital assistant determines if a user has Cervical Spondylosis and tells them what this
condition means for their health.
- The explanation includes:
The system explains the main points about the health condition in easy terms.
The system suggests possible treatments including heat application, physical activity and pain relief
tablets as well as recommending professional doctor consultations.

6. Contextual Understanding:

The chatbot takes all the information you give it and compares it to what it knows to give you the
best possible guidance.The results show how the chatbot answers a series of questions, updates its health
evaluation, and gives the user helpful advice.

Our chatbot makes healthcare easy to get to and use, helps prevent more health problems, and does this by
linking symptoms, making diagnoses, and sharing helpful tips all in one place.

6. CONCLUSION

Artificial Intelligence improves healthcare delivery and reaches more people through this
healthcare diagnostic chatbot system. The system uses Al technology to study symptoms and compare
them against medical experts' databases allowing patients to receive precise diagnostic results plus
practical healthcare instructions. The chatbot helps patients and doctors connect, allowing people to learn
about their health issues, predict possible illnesses, and act early when they need help. The system helps
healthcare workers by lowering mistakes in diagnosis while offering them quick information about patient
health, which makes patient care better. Everyday support and immediate help fill the healthcare shortage
for people who don't have easy access to medical services, thanks to this system.
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FUTURE SCOPE

The next steps for the Al-Driven Healthcare Symptom Diagnosis Chatbot include boosting diagnostic
accuracy using deep learning and bigger data sets plus combining wearable tech results to monitor
personal health better. It also plans to support more languages and provide enhanced voice interaction
methods. The plan is to help it keep learning as it goes, give more help with mental health needs, and work
with telehealth systems for easy discussions between patients and healthcare professionals. Strong
safeguards around data and regulations make our chatbot a trustworthy tool for wider global healthcare
application.
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