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Abstract— The development of chatbots in healthcare has upgraded patient care with an 
efficient, accessible, and cost-effective solutions. This paper presents a comprehensive survey of 
healthcare medical chatbots in terms of technology upon which they are based, application, 
advantages, and shortcomings. These systems, which are based on Artificial Intelligence, 
Natural Language Processing and Machine Learning (ml), are viable inpatient triage, 
appointment scheduling, mental health support, and chronic disease management. This survey 
will explore various technologies behind healthcare chatbots, their vast system of applications, 
and obstacles. From symptom checking and mental health support to chronic disease 
management and medication adherence, chatbots are revolutionizing patient care by offering 
24/7 accessibility, reducing healthcare costs, and enhancing patient engagement. Through an 
analysis of real-world case studies and emerging trends, this paper highlights the potential of 
healthcare chatbots to bridge gaps in healthcare delivery while emphasizing the need for robust 
regulatory frameworks and continued innovation. 
 
Index Term— Natural Language Processing, Chatbot, Artificial Intelligence, Machine 
Linguistics, Text Analysis. 

I. INTRODUCTION 

Incorporating AI into healthcare has unlocked new ways to improve care, cut costs, and enhance accessibility. 
One of the most promising developments in health is healthcare medical chatbots-an incredibly intelligent 
conversational system designed to provide interactive relationships with patients by giving health-related 
information and helping with various other tasks. Patient-provider communication with medical systems is 
changing through the incorporation of healthcare chatbots, from symptom checks and mental health supports to 
chronic disease management and appointment scheduling. Among numerous challenges facing the global health 
care system are escalating costs, a shortage of care providers, and inequitable access to care, most acutely in 
underserved and remote areas.                                           
24/7, functional, and open to all people, healthcare chatbots provide just the right answers to the problems 
mentioned above by offloading healthcare professionals and enabling patients to take a greater role in their 
health. 
They are virtually always "on," which means better access for patients in low-resource settings or with mobility 
constraints. These bots lessen the burden on healthcare practitioners, allowing them to concentrate on 
complicated cases that require the application of human expertise. 
As digital health technologies become more popular, chatbots are increasingly being incorporated into 
telemedicine platforms, EHRs, and patient engagement strategies.  
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Through the incorporation of healthcare chatbots, from symptom checks and mental health supports to chronic 
disease management and appointment scheduling. Among numerous challenges facing the global health care 
system are escalating costs, a shortage of care providers, and inequitable access to care, most acutely in 
underserved and remote areas.                                           

A. Motivation 

This survey paper springs from the ever-growing significance of healthcare chatbots to fill the ever-growing gaps 
in healthcare delivery. The growing burden of chronic diseases, mental health problems, and aging populations 
has made it extremely urgent to develop innovative tools that will render medical care quickly and reliably. 
Healthcare chatbots can act as a means of democratizing access to healthcare: bridging the gap between patients 
and providers and, in cases where there is no access to a basic medical infrastructure, in areas where access to 
the formal healthcare system is impossible. Moreover, the COVID-19 pandemic has turned on its head the 
importance of remote healthcare solutions and how rapidly chatbots are now triaging, symptom-checking, and 
providing virtual consultations 
The rapid unfolding of artificial intelligence (AI) capability in healthcare has led to a new generation of 
intelligent systems and one of these is healthcare chatbots. These AI conversational agents aim to imitate human 
behaviour to help patients with a variety of tasks in healthcare from: symptom checking, appointment setting, 
reminders about medication, to mental health help and post care follow up. The primary reason for developing 
such systems is that there are increasing gaps in health care on a world wide basis which arise as a result of a 
vacuum of medical personnel in many places, poor facilities, and unequal care..     

II. LITERATURE REVIEW 

The paper by Ayein John has studied concepts of Machine Learning like Natural language Processing(NLP) and 
some concepts of Artificial Intelligence(AI). 
It was helped him to utilize and improve the capacity of chatbots to stimulate more improving and free flowing 
conversation. 
He implemented the chatbot that enhances then healthcare professionals and aids in enhancing their 
performance.[1] 
The paper published by Shekhar babu boddu shows us that he has reasearchs mainly based on the concepts like 
deep learning,internet of things,artificial intelligence.his performance metrics underscore its effectiveness.his 
model showed 98% of accuracy on medical assistance.models.precision,accuracy,predictive power makes it 
valuable tool for advancing quality of healthcare services.[2] 
In the research of Zhao Ni and Mary L Peng the conclusion is that Artificial Intelligence chatbots like chatgpt 
have sparked numerous discussions on healthcare industry.in his paper he has stated that how the patient will 
interact with the AI/chatbot,then how the model will learn the data and ask the questions to the patient and give 
proper answers to the patient and suggest the food ,medicine and other important stuff.[3] 
Research papers from Moustafa Laymouna, Yuanchua Me, Richard Lessard Chatbots and Conversation Agents 
have been developed as an important device in ongoing healthcare in artificial intelligence and digital 
technologies. They need to simulate human conversations and deal with patients from a variety of health care. 
[4] 
Research work published by the International Journal of Novel Research Development (IJNRD) and its authors 
Mohd Aman and Mark Lawrence gain insight into chatbots in healthcare and its applications. We present the 
development and implementation of a chatbot system for healthcare chatbots that provides efficient and 
personalized medical support [5] 
The research papers from michelle clark and sharon baily they have shared their experience on how AI is taking 
over the world as it is helping humans in various sectors and it has reached to the healthcare system as it 
minimizes the need of doctor helping patients financially.[6] 

III. PROPOSED SOLUTION 

The invention of such chat bots base on the AI The need of the health care services led to technology. Such 
intelligent software based on the AI can provide the real time medical guidance , symptoms assessment, health 
related recommendations, appointment scheduling, what medicine we have to take all this things we can guess 
from these worthy software. However the existing software or chatbots are with less accuracy and also less 
effectiveness. To address this challenges, we proposed a AI chatbot based on AI powered  health care chat bot 
that laverages NLP & ML [1]. 
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Our product that is chatbot is proposed or designed to process and understand the users queries using advanced 
NLP techniques to analyze the symptoms and provide exact diagnosis and recommend appropriate actions. It is 
checked with various verified medical sources such as WHO, CDC and PubMed to increase the accuracy of 
health information. Additionally, it connects with Electronic Health Records(EHRs), allowing personalized 
health recommendations while maintaining strict security and privacy compliance to HIPAA and GDPR 
regulations[2]. 
Beyond basic symptom checking the proposed chatbot incorporates AI driven predictive analytics to offer 
proactive healthcare solutions. Based on the user interactions and historical health data it can suggest the diseade 
detection, lifestyle improvement and health issue.The implementation of robust encryption protocols and multi 
factor authentication ensures that data remains secure. The chatbot asks all possibilities of the symptoms like 
pain and all from all possible symptoms chatbot give the correct and precious output[3]. 
Healthcare Chatbot:: 

A. Natural Language Processing(NLP) 

Pre-trained Models (BERT, GPT, DIALOGFLOW, RASA): The chatbot uses deep learning models such as 
BERT (Bidirectional Encoder Representations from Transformers) and GPT(Generative Pre-trained 
Transformers) to check and analyze the input of the user and generate context aware responses. Name Entity 
Recognition(NER) the chatbot disease name and drug names also synptoms from the user input to increase the 
accuracy. 

B. Medical Knowledge Base and 

Symptom Checker: 
The chat bot collects the information from the international health organizations such ans WHO, CDC and 
PubMed it fetches updated guidelines , disease symptoms, treatment protocols, and medication details, etc. Using 
decision trees, Bayesian networks, and supervised ML models , the chatbot maps user-reported symptoms with a 
vast repository of medical conditions. 

C. Coversational AI and Personalized Responses: 

Use the best and advanced context-tracking algorithms to maintain the flow of conversations, and users receive 
the relevant responses. The chat bot improves over time using reinforcement learning, refining responses based 
on past interactions and user feedback. 

D. Integration with Healthcare Systems: 

Basically HER(Electronic Health Records) access is the database in which the data is stored about health care. In 
user consent, the chatbot retrieves medical history 

E. Security and Privacy Measures:  

There is need of the data protection in healthcare databases  for this HIPAA and GDPR Compliance implements 
end-to-end encryption (AES-256, RSA-2048) to protect medical records and ensure compliance with global 
health data privacy standards.OAuth-based authentication , biometric verification(fingerprint, facial recognition) 
and teo factor authentification(2FA) to avoid unauthorized  
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IV. LITERATURE SURVEY 

TABLE I 

Sr. 
No. 

Paper Title Journal/ Conference 
(year) 

Tools/ Techniques/ Dataset Result Limitations 

[1] Chatbots In 
Healthcare 

IJETT (2024) In this case the assistant 
system created an study. 
This chatbot health was 
using Dialog Flow API in 
Google NLP powered 
algorithm 

An example of 
conversational and 
informational chat 
bot that provides 
health information 
like the symptoms 

To respond to a 
user question takes 
additional time. 
There are costs 
associated with 
using live 
chat. 

[2] Implementing an 
Educational Chatbot 
Using the RASA 
Framework 

 IJITEE & ISSN 
(2022) 

The primary technology 
used the chatbot RASA. 
Content-based filtering is 
used to provide 
personalized 
recommendations 

Users choose list the 
courses can from of 
is subjects like 
Maths, Science, for 
Computer Science 

Difficulty in 
understanding 
noisy and 
ambiguous 
short text. 

[3] Healthcare Chatbot 
using AL, ML & 
NLP 

IJNRD (2023) This study has used the 
following techniques: 
NLP, Python. 

This study has used 
the following 
techniques: NLP, 
Python. 
sound-to-
information 

The tool that 
enables marketers 
to develop highly 
personalised 
customer 
interactions 

[4] Chatbot using AI & 
ML 

Conference 
on Computer 
Applications (ICCA) 
(2020) 

AI, ML &NLP, Pattern 
Matching 

There are so many 
Chatbot existing of 
English and Other 
language & few 
number Chatbot 

may not be 
satisfied  by the 
database system. 

[5] HEALTHCARE 
Chatbot using AL, 
ML & NLP. 

IRJET (2020) N-gram Algorithm TFIDF It takes more time to 
respond to the user's 
question. Pay some 
charges 

Chatbot processes 
user input with 
algorithm, clarifies 
symptoms 

V. LIMITATIONS 

Despite being on the mind of many, supporting the use of chatbots in healthcare encounters many other 
challenges. Those barriers must be cross-examined to ensure the safe, efficient and ethical deployment of 
systems. Below are some of the significant limitations an AI or healthcare chatbot may encounter. 

A. Data Privacy and Security 

 Sensitive Information: Healthcare bots usually handle sensitive patient information such as medical history, 
symptoms, and personal identifiers. Therefore, ensuring privacy and security of this information is  
importance. 

 Compliance with Regulation: The bots must comply with strict regulations, such as HIPAA in the U.S. or 
GDPR in the EU. Compliance with these acts has always been a challenge both technically and legally. 

 Cyber security: Chatbots can be attacked by cyberattacks in order to breach the database and misuse the 
information about the patients 

 These digital assistants manage sensitive health information like patient records, ailments descriptions, 
medications taken, and individual identifying info, all while maintaining confidentiality. Unauthorized 
access or exposure of this information may lead to significant moral and legal repercussions. It's crucial to 
employ strong encryption methods, protect sensitive data effectively, and enforce strict authentication 
protocols for ensuring confidentiality of these assets. 

 Healthcare chatbot services need adherence to stringent privacy regulations like HIPAA in America and 
GDPR in Europe for compliance purposes. These rules dictate procedures for obtaining, handling, 
preserving, and distributing medical information. Nevertheless, maintaining adherence involves challenges 
owing to differences between local regulations and obstacles in integrating legal requirements into artificial 
intelligence technologies.: 

 Healthcare bots face risks such as hacking incidents involving unauthorized access, financial theft attempts 
through malware infections, deceptive messages via social engineering tactics like spoofing emails, or 
interception of communications by eavesdroppers. Thieves might take advantage of flaws in systems to 
illegally obtain confidential health information. Regularly conducting thorough security assessments, 
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employing advanced intrusion-detection mechanisms, and swiftly applying software patches help safeguard 
against these threats effectively. 

B. Accuracy and Reliability 

 Misdiagnosis:  Because a chatbot is based on algorithms and pre-programmed information/reasoning, it can 
likely apply wrong diagnoses or wrong medical recommendations, especially when it involves complex 
cases or rare diseases. 

 No Medical Judgment: Chatbots can provide general information about health; however, they lack clinical 
judgment and other experiences of trained health professionals. 

 Dependence on the Quality of Input:     The answer provided by the chatbot relies heavily on the quality of 
user input. Hence, erroneous or incomplete information from the user will lead to compromised results. 

 These healthcare bots function according to pre-programmed rules, access extensive health information 
repositories, or utilize sophisticated artificial intelligence techniques. Despite their ability to offer initial 
health evaluations or broad guidance, such tools might incorrectly interpret intricate medical scenarios, 
especially when dealing with unusual illnesses, concurrent ailments, or irregular symptoms. Lack of 
profound comprehension of underlying contexts frequently leads to incorrect diagnoses due to insufficient 
immediate assessments, potentially causing errors such as erroneous positive test outcomes or negative 
findings, thereby misleading individuals about their health status and impeding timely access to appropriate 
healthcare services. 

 While not possessing human-like reasoning abilities such as medical expertise, empathy, or nuanced 
understanding gained over extensive practice, chatbots lack these cognitive skills typically associated with 
skilled professionals in healthcare fields.  
Their incapacity lies in their inability to interpret body language, emotions, or intricate social medical 
aspects affecting patients' well-being. Consequently, although chatbots offer reliable data, their inability to 
replicate human-level comprehension or compassionate communication means they fall short of fully 
replacing medical expertise. 

 Chatbots' effectiveness is significantly influenced by how well users input their data. When individuals 
provide vague, insufficient, or erroneous information regarding their health issues through these platforms. 

VI. FUTURE SCOPE 

Connecting patients through the chatbots helps us in enhancing diagnosis and symptom assessment through 
improved NLP models for more accurate medical advice. It provides differential diagnosis to help doctors 
identify diseases.  
These AI-powered chatbots offer us personalized healthcare assistance. It can also be used in emotion 
recognition using deep learning to provide mental health responses. Trough these chatbots we can take benefit of 
appointment scheduling with an actual doctor and medical history retrieval. We can also add Blockchain 
integration for secure patient data management. 
These Healthcare chatbots, powered by AI, offer a promising future for improving patient engagement, 
streamlining processes, and enhancing accessibility to healthcare information and services, potentially leading to 
more efficient and cost-effective care. 

VII. CONCLUSION 

I summarization we can say that in todays world every one is busy in their hectic schedule so, they prevent to do 
their body checkups regularly. As they avoid it until this small thing gets serious but until then it's too late. Then, 
our Healthcare chatbots comes into the picture as they can provide us personal medical assistance. These 
healthcare chatbot consist of a dataset which contents almost all about mild pains, sicknesses and other diseases. 
As patient will share his symptoms about what he  or she i being through with the chatbot and chatbot will 
respond with some questions about what the patient is feeling or experiencing then after studying the information 
provided by patient about his or her health chatbot will give proper treatment like what to eat, what to not eat, 
will provide the medicine needed for curing the pain and also give information about the near by doctor who is 
specialist in that particular field.. 
But, it can not replace the actual doctors as everyone has different kind of body structure and all so for somebody 
chatbots treatment might be side-effective also some rare cases might happen  destination always has to be the 
doctor who is more intelligent than any AI and flexible with his knowledge. 
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Rather having some limitations on the chatbots performance it can be still very effective as this will minimize 
the appointment overhead and also helpful for some introverts. Here as many as patients interact with chatbot 
system that much will the chatbot will learn get more intelligent. 
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