&g‘! \35!%

: kazﬁ INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)

w VOLUME: 08 ISSUE: 04 | APRIL - 2024

SJIF RATING: 8.448 ISSN: 2582-3930

Implementation of Chatbot Helpline Service for Healthcare using Decision
Tree Algorithm

Yash Shivankar, Rahat Qureshi, Priya Thote, Tabbussum Pathan, Mayuri Dhatrak
Yashshivankar9274@gmail.com, rahatgureshi2002@gmail.com, thote.priya02@gmail.com,

tabussumpathanam@agmail.com, Mayuridhatrak22@gmail.com

Computer Science and Engineering Department
Government College Of Engineering, Chandrapur
Maharashtra, India

Abstract—This paper presents a comprehensive review
of the application of chatbot helpline services in the
healthcare sector. With the advent of artificial
intelligence and natural language processing, chatbots
have emerged as promising tools to enhance healthcare
accessibility,improve patient engagement, and alleviate
the burden on healthcare providers. The paper explores
the design, implementation, and evaluation of chatbot
helpline services, emphasizing their potential to provide
timely assistance, symptom assessment, medical advice,
and mental health support. Additionally, the paper
discusses the challenges and opportunities associated
with integrating chatbot helpline services into existing
healthcare systems, along with considerations for

ensuring privacy, security, and ethical use of patient data.
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l. INTRODUCTION

The healthcare industry is constantly evolving,
driven Dby technological advancements and the
increasing demand for accessible and efficient
healthcare services.One such innovation that has gained
significant attention in recent years is the integration of
chatbot helpline services into healthcare systems.
Chatbots, powered by artificial intelligence and natural
language processing algorithms, have the potential to
revolutionize the way healthcare services are delivered,

particularly in terms of accessibility, affordability, and
efficiency.

1. LITERATURE REVIEW

This section provides a comprehensive review of
existing literature on the application of chatbot helpline
services in healthcare. It examines various studies and
implementations, highlighting the benefits, challenges,
and best practices associated with deploying chatbots in
healthcare settings. Additionally, the section discusses
the theoretical foundations of chatbot technology,
including natural language processing techniques,
machine learning algorithms, and conversational design
principles.

1. "Design and Development of CHATBOT: A Review"
by Rohit Tamrakar, Niraj Wani:

A CHATBOT is an artificially created virtual entity
that interacts with users using interactive textual or
speech skills. This CHATBOT directly chats with the
people wusing artificial intelligence and Machine
Learning concepts. This paper reviews the technique,
terminology, and different platforms used to design and
develop the CHATBOT.

2. "A Literature Review on Chatbots in the
Healthcare Domain" by Nivedita Bhirud et al.:
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Research says 60% of visits to a doctors are for
simple small-scale diseases, 80% of which can be cured
at home using simple home remedies. These diseases
mostly include common cold and cough, headache,
abdominal pains, etc. They may be caused due to the
changes in the weather, intake of improper diet, fatigue,
etc. and can be cured without the intervention of a
doctor .

That is, these systems are unable to provide a natural
communication with the user just as a doctor can. Work
is being carried out to enable the chatbots to
communicate in away similartothe ~ communication
carried out between two humans. That is, the user must
experience the feel of communicating to a person and
not to a bot. This makes the chatbot a virtual
communicating friend of the user.

3. "A Literature Survey of Recent Advances in
Chatbots" by Guendalina Caldarini et al.:

Chatbots are intelligent conversational computer
systems designed to mimic human conversation to
enable automated online guidance and support. The
increased benefits of chatbots led to their wide adoption
by many industries in order to provide virtual assistance
to customers. This methods and algorithms from two
Aurtificial Intelligence domains: Natural Language
Processing and Machine Learning. In this survey we
review recent advances on chatbots , where Artificial
Intelligence and Natural Language processing are used

4. "Healthcare Chatbot using Decision Tree
Algorithm" by Dr. G. Renuka Devi et al.:

The model will be trained by using a highly diversified
and accurate database with symptoms and diseases.The
proposed model uses a decision tree algorithm to initiate
a top down follow up and identify the complexity of the
patient and produce a outcome.The user is provided a
guestion and answer approach and a preferable and
highly accurate diagnosis is produced.

5. "Healthcare Chatbot: Empowering Predictive
Diagnosis Using Decision Tree Algorithm™ by Athulya
Netal.:

The chatbot is simply a code that runs on a

software by copying human conversation

and infer a fruitful result .The user will be

given queries and they will answer based

on which a symptoms will be diagnosed

and a disease or health dilemma will be understood.This
will help the patient to

refer to the specific specialist.

I1l. DESIGN AND IMPLEMENTATION:

The design and implementation of chatbot helpline
services for healthcare require careful consideration of
several factors, including user interface design,
conversational flow, backend integration, and data
security. This section outlines the key components of
chatbot development, including dialogue management,
intent recognition, entity extraction, and integration
with electronic health record systems. Moreover, it
discusses different platforms and frameworks available
for Dbuilding chatbots, along with practical
considerations for deployment and maintenance.

IV. PROPOSED METHODOLOGY

Project requirements and planning phase for

the basis of health chatbot development. It involves a d
etailed analysis and creation of a comprehensive plan t
0 ensure that the chatbot meets the customer's needs an
d wants. This phase begins with an overall analysis of t
he key functionality and features of the chatbot, includ
ing the specific requirements of the health registry. Th

ese features may include symptom tracking, medicatio

n reminders, appointment scheduling, and health infor

mation.

After determining what needs to be done, the proje
ct team will develop a strategic plan that includes time,
priorities and resources. The work plan serves as a me
thodology for the entire project, guiding the team throu
gh the various stages of development and maintaining
the schedule. It also helps in allocating resources such
as human resources, financial resources and infrastruct
ure to various aspects of the project.
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The choice of programming language and tools is a
n important decision that affects the development and
operation of the chatbot. In this project, Python was ch
osen as the main language due to its versatility, ease of
use, and extensive support for libraries and techniques
related to natural language processing (NLP) and chat
bot development. Tool such as pyttsx3 for text-to
speech conversion and SMS based interactions were
chosen because of their close relevance to the objectives
of the study and their ability to integrate with the
discussion as a study.

Chatbot logic is built using natural language proces
sing (NLP) and allows it to understand the user's intent
and facilitate text interaction. This includes developin
g algorithms to translate and answer different medical
guestions, including changes in language, grammar, an
d context. The aim is to ensure that the chatbot provide
s users with accurate and relevant information, thereby
improving their experience.

Chatbots have access to accurate and up-to-

date information, i.e. the latest news. Secure connectio
ns and processes are designed to facilitate data exchan
ge between chatbots and databases to ensure the reliabi
lity of the information provided to users. This integrati
on allows chatbots to instantly collect medical informa
tion such as medical procedures, medications, and dise
ase information.

Great chat is designed to guide users through intera
ctions and provide them with a seamless and intuitive
conversation. The meaning of the answer is defined an
d adapted to various user questions and opinions, so us
ers can easily navigate the chat and get the information
they need. Additionally, errors and regressions are use
d to handle unexpected situations and provide a good u
ser experience even in situations where the chatbot m
ay not have enough information.

V. ALGORITHM: CHATBOT

Step 1. Initialize an empty list called
‘symptoms_present’

Step 2. Start the recursive function “recurse(node,
depth)".

Step 3. Check if the feature of the current node is
defined:

- If defined:

- Assign “name’ as the feature name of the current
node.

- Assign “threshold™ as the threshold value of the
current node.

- Check if the "name’ matches the user input
symptom:

- If yes, set “val” to 1; otherwise, set it to 0.
- If “val is less than or equal to the threshold:

- Recurse with the left child node and increment
depth.

- Else:
- Append “name’ to the “symptoms_present” list.

- Recurse with the right child node and increment depth.
Step 4. If the feature of the current node is undefined:

- Assign “present_disease’ as the disease prediction
based on the current node.

- ldentify symptoms given by “present disease™ using
reduced data.

- Display a message to the user asking if they are
experiencing any symptoms given.

- For each symptom given by “present_disease
- Ask the user if they are experiencing the symptom.

- If the user confirms they are experiencing the
symptom:

- Append the symptom to “symptoms_exp" list.

- Perform a
‘symptoms_exp".

secondary  prediction  using
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- Calculate the severity condition based on
“symptoms_exp” and the number of days.

- If the primary prediction matches the secondary
prediction:

- Display the disease name and its description.
- Else:

- Display both primary and secondary disease
predictions along with their descriptions.

- Display precautions for the predicted disease, if
available.

- Display home remedies for the predicted disease,
if available.

Step 5. End the recursive function.

Step 6. Start the program by calling “recurse” with
the root node and initial depth.

Step 7. End of program.

These steps provide a comprehensive outline for the
algorithm's execution flow, starting from initialization
to program termination.

During the entire development process, stringent te
sting and debugging is done to test individual compon
ents and the entire system. This helps identify and reso
Ive any issues or errors, ensuring the
chatbot operates efficiently and error-
free. The efficiency of the technology is also used to in
crease the chatbot's capabilities and efficieny, ensuring
immediate answers to users' questions.

All documents covering code libraries, API and sys
tem architecture have been prepared, providing you wi
th important information for maintenance and continuo
us development. User guides and documentation are de
signed to support users and developers in understandin
g and using chatbots effectively.

User testing and feedback play an important role in
improving the usability and effectiveness of chatbots.

Feedback collected from user testing sessions is used t
0 explain the design and thinking of the chatbot, allowi
ng for continuous improvement that meets customer ne
eds. Finally, the final version of the medical chatbot, a
djusted based on testing and feedback, is ready for use.
Hosted on a dedicated platform, it achieves its goal of
improving health and productivity through innovative
solutions by providing users with reliable and accessib
le health support through interactive text.

V. DATASET DESCRIPTION

Chatbot service providers have provided three key e
lements to support many aspects of healthcare messagi
ng. Original data forms the basis of disease prediction,
which uses machine learning algorithms to predict dise
ase based on user-
reported symptoms. The data collected learns about diff
erent symptoms and related disease information, allowi
ng the chatbot to analyze the user's symptoms and prov
ide real-time predictions.

Secondary information contributes to the prediction fun
ction by providing personalized home remedies to suit t
he predicted disease. The library has a collection of clin
ical evidence from reputed medical centers and expert a
dvice on various diseases. Users can access these treat
ments throughout that

encourages selfcare and symptom management.

A. SYMPTOMS BASED DISEASES DATASET.:

The chatbot's disease prediction module utilizes
a decision tree algorithm to predict diseases based on
user-reported symptoms. The decision tree algorithm
analyzes a dataset of symptoms and corresponding
diseases to identify patterns and make accurate
predictions. By considering the presence and severity of
symptoms, the decision tree algorithm efficiently
navigates through the symptom space to provide timely
and accurate disease predictions.

B. HOME REMEDIES FOR DISEASES DATABASE:

Upon predicting diseases, the chatbot accesses a
database containing personalized home remedies
tailored to the identified diseases. This database curates
a collection of evidence-based home remedies sourced
from reputable healthcare resources and expert
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recommendations. Users can access these remedies
through the chatbot interface, empowering them to
manage symptoms and promote self-care.

C. PRECAUTIONS FOR THE DISEASES DATABASE:

Additionally, the chatbot integrates a database
offering precautionary measures based on identified
diseases. This database provides information on
preventive measures, lifestyle modifications, and
behavioral recommendations aimed at reducing disease
complications and improving overall health outcomes.
Users receive personalized precautions specific to their
diagnosed conditions, facilitating proactive health
management.

VI. DECISION TREE CLASSIFICATION

Decision tree classification is a popular machine le
arning technique used for classification and regression.
It is a prediction method that works by iteratively divi
ding the feature spaceinto regions and assigning a list
of classes to each region baed on the majority of the c
lass data content in the space.

SPLITTING: The decision tree algorithm starts with
the entire dataset and selects the best feature to split the
data based on certain criteria (e.g., Gini impurity,
information gain). The goal is to maximize the
homogeneity of the target variable within each subset
created by the split.

RECURSIVE PARTITIONING: Once the initial split is
made, the process is repeated recursively for each
subset, creating a tree-like structure where each internal
node represents a decision based on a feature, each
branch represents the outcome of that decision, and
each leaf node represents the class label.

STOPPING  CRITERIA:  The  recursive
partitioning process continues until one of the stopping
criteria is met, such as reaching a maximum tree depth,
having a minimum number of samples in a node, or no
further improvement in purity can be achieved by
additional splits.

PREDICTION: To make predictions for unseen
data, the algorithm traverses the decision tree from the
root node down to a leaf node, following the decisions
made at each internal node based on the values of the
features. The class label associated with the leaf node
reached by the instance is then assigned as the predicted
class.

Decision trees are interpretable, easy to
understand, and can handle both numerical and
categorical data. However, they are prone to overfitting,
especially when the trees are deep or not properly
regularized. Techniques like pruning, setting maximum
depth, or using ensemble methods like Random Forests
or Gradient Boosting can help mitigate this issue.

VII. RESULT

The report generated by the HealthCare ChatBot
indicates an impressive accuracy score of
97.59852034749554%. It begins by prompting the user
to input their name and the symptom they are
experiencing. In case of an invalid symptom input, it
offers related options for the user to choose from,
ensuring accurate data collection. Following this, the
chatbot requests additional details such as the duration
of symptoms and related experiences like chills,
vomiting, fatigue, and others.

During the interaction, the chatbot encounters a
warning regarding feature names, indicating a potential
issue with the model's training or implementation.
Despite this warning, the chatbot proceeds to provide a
diagnosis based on the symptoms provided by the user.
In this case, it suggests the possibility of Typhoid fever,
a serious bacterial infection characterized by fever,
headache, constipation, malaise, chills, and muscle
pain. The chatbot not only identifies the potential illness
but also offers informative insights into its symptoms
and implications for the user's health.

Moreover, the chatbot goes beyond diagnosis and
provides actionable recommendations for the user to
follow. It suggests measures such as consuming high-
calorie  vegetables, undergoing antibiotic therapy,
consulting a doctor, and taking medication.
Additionally, it offers home remedies like drinking
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boiled water and consuming probiotic-rich foods to
alleviate symptoms and promote recovery.

Overall, the report showcases the effectiveness and
reliability of the HealthCare ChatBot in accurately
diagnosing health conditions based on user input. It
demonstrates the chatbot's ability to gather pertinent
information, analyze it effectively, and provide
valuable recommendations for the user's health
management. Despite encountering warnings during the
process, the chatbot successfully fulfills its primary
objective of assisting users in identifying and
addressing their health concerns.

CONCLUSION :

In  conclusion, the development of the
healthcare chat-bot helpline service represents a
significant leap forward in addressing the evolving
needs of healthcare information accessibility. By
seamlessly integrating natural voice interactions, multi-
language support, and adaptive learning mechanisms,
the chat-bot serves as a user-centric solution,
transcending traditional barriers. Its applications span
information retrieval, customer support, and call-center
operations, demonstrating versatility across diverse

------- HealthCare ChatBot---------=================nn--=-

Your Name? ->praju
Hello, praju

ou are experiencing

Enter the symptom you are experiencing ~>fever

Fig. Result

searches related to input:

healthcare scenarios. The project's emphasis on
inclusivity, especially in regions with limited
connectivity, underscores its commitment to
democratizing healthcare knowledge. With a robust
foundation in place, the healthcare chat-bot stands
poised to revolutionize communication in the
healthcare domain, offering a user-friendly and efficient
solution for information retrieval and customer support.
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