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ABSTRACT- The spread of viral diseases is being implemented, it is 

making a call for the intelligent and ease-of-use health supportive 

system which can assist an individual in early detection of viral 

diseases and appropriate preventive alertness. In this paper, an AI 

driven chatbot system named Health Guard is proposed which can 

predict and detect the potential risk of having viral disease on user 

pursed symptoms in natural language. The system uses natural 

language processing (NLP) techniques to analyse the users’ inputs, 

extract the relevant symptom terms and match them against a 

predefined symptom-disease dataset kept in a relational database. The 

back end is implemented with Node. js and Express. js, and MySQL 

has been employed to manage disease data and chatbot responses. The 

predictions, precautions and health tips are disseminated to the users 

by means of clearing house provided by the chatbot system through 

interactive and user-friendly interface. Performance evaluation 

demonstrates that rapid and accurate responses are achieved with the 

system's average response time being below 3 s. The introduced 

system demonstrates the possibility of integrating NLP with rule-

based logic in intelligent healthcare systems, to make medical 

information accessible and to raise awareness about viral diseases 

among public. 

KEYWORDS- AI driven Chatbot, Natural Language Processing, 

Viral Disease Prediction, Node.js, Express.js, Healthcare Support 

System, MySQL, Artificial Intelligence, Symptom Based Disease 

Prediction. 

I. INTRODUCTION 

Viral infections have been and continue to be, a serious risk to global 

health with many outbreaks occurring throughout history. Infectious 

viruses such as COVID-19, Zika, HMDA and Influenza are known to 

have spread rapidly among people. Timely detection and knowledge 

have played a vital role in halting the spread of these infections and can 

be really lifesaving. But in large parts of the developing world, access 

to health information and expert guidance has been a different matter. 

However, to combat this limitation, one of the potential 

enlightenments for healthcare is in AI and Natural Language 

Processing (NLP). AI chatbots can provide a new, convenient method 

to contact patients for their symptoms and offer them real-time 

information on diseases that are potentially related. These chatbots can 

understand user inputs and provide responses that individuals may use 

to identify potential health risks. 

This paper proposes the idea of a Detection and Prediction AI chatbot 

for Viral diseases which can communicate with users in natural 

language and will detect possible viral disease by given symptoms by 

users. The chatbot will be developed with the most modern web 

development technologies like Node. js and Express. js on the backend 

and a smart rule-based NLP model to predict diseases. 

“This chatbot acts as a link between healthcare systems and the public, 

for those who can be reassured at home without needing immediate 

medical help. The chatbot is designed as an educational and 

empowering tool, not as a replacement of healthcare expert. 

So, the project is in its own sense part of that grander scheme in driving 

digital transformation within the health care industry through 

automation and easy to use applications using AI for symptom-based 

detection and prevention. The recommended system demonstrates how 

smart-chat bots can help the male society that is fighting with viral 

diseases in terms of accessibility, awareness as well as early warnings. 

II. LITERATURE REVIEW 

Artificial intelligence (AI) and natural language processing (NLP) have 

had a phenomenal influence on healthcare industry in the context of 

disease diagnosis, patient interaction/engagement as well as analysis of 

health care data. There have been several research on the applicability 

of chatbots and smart platforms to assist in detecting and predicting 

early infectious disease outbreaks for better public health outcomes. 

2.1 Medical Chatbots and Virtual Health Assistants. 

Some of the largest user base digital health applications in screening 

and patient engagement are currently dominated by medical chatbots. 

New studies, however, have found that they can pre-screen for 

symptoms, provide health education and make referrals for testing or 

to see a doctor. Research work by IETD Esteva et al. (2021) and Wang 
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et al. (2022) proved that ML based chatbots harvested from the AI bots 

can effectively understand user need and act in response. 

Chatbots, such as Symptoma, DR-COVID and the CDC’s Clara, were 

employed to assist patients and alleviate overpopulation in hospitals 

around the world during COVID-19. These findings showed that also 

chatbots can be employed as screening tools, provided that they are 

implemented with accurate/proper NLP algorithms and reliable 

medical databases. 

 

2.2 NLP for Disease Detection and Symptom Extraction. 

 

Natural Language Processing has commonly been used for 

parsing of patient-generated health information and 

identification of symptom-related pragmatic content. These 

Transformer-based model (e.g., BERT, Bio BERT) have shown 

improvements in the performance of medical text classification, 

intent identification and entity recognition. Research by Lee et 

al. (2020) showed that biomedically-pre-trained NLP models 

are more generalizable in terms of the downstream tasks than 

models trained on the standard texts. 

 

2.3 AI Models for Outbreak Prediction. 

The development of models to predict the spreading patterns of viral 

epidemics has been a significant research focus within both 

epidemiology and data science. Traditional models such as ARIMA 

(Autoregressive Integrated Moving Average) can make precise 

forecasts for next short term while it will not work well with non-linear 

patterns and cannot handle complex patterns in the long-term. Recent 

studies have demonstrated that Long Short-Term Memory (LSTM) 

networks, combined of ARIMA and LSTM are effective in forecasting 

the number of COVID cases [4], [23].Researchers such as Chimmula 

and Zhang (2020) and Rustam et al. (2021) have established that 

LSTM-based models are capable of handling time-series data and 

provide better forecasting accuracy than ARIMA models. 

2.4 Integrated AI Chatbot and Predictive Systems. 

 

Latest developments in healthcare automation trends revolve around 

incorporation of conversational AI and the boom of predictive 

analytics. Combining NLP-driven analysis of symptoms with time-

series prediction also allows for personalised advice, as well as insights 

to the population. The two coming together not only serves users in 

ascertaining possible infections but will also help health departments 

to trace out potential outbreaks. However, the issues of privacy in data 

interpretability and reliability for self-reported symptoms are also 

discussed. 

 

So, the current state of research has created a solid foundation for AI-

powered healthcare chatbots and predictive models. However, there is 

a lack of research that has successfully integrated both symptom 

detection and trend forecasting into a single system. The proposed 

research will fill this void by creating a single chatbot system that can 

analyze symptoms in real-time and predict viral diseases using LSTM-

based forecasting models. 

 

III. REQUIREMENT ANALYSIS 

Analysis of requirements is a very important phase that identifies the 

functional characteristics, working abilities, and performance 

requirements of the “Detection and Prediction AI Chatbot for Viral 

Diseases (Health Guard).” This section identifies the functional, non-

functional, hardware, and software requirements for the efficient 

design and implementation of the system. 

 

 

 

3.1 Functional Requirements 

 

The system consists of Node.js backend, database functionality, and an 

AI chatbot feature. Some major functional requirements include the 

following: 

1. User Registration and Authentication: 

Users can create accounts, log in securely, and use chatbot 

functionality. 

2. Symptom Input Interface: 

The chatbot obtains the symptoms reported by the user through a 

natural language interface for further analysis. 

3. NLP-Based Symptom Analysis 

The backend uses Natural Language Processing (NLP) techniques to 

analyze the text inputs and match them with relevant symptoms and 

corresponding medical data. 

4. Disease Prediction Module: 

The system uses trained artificial intelligence or machine learning 

models to predict the probability of common viral infections such as 

Zika, influenza, and COVID-19. 

5. Database Management: 

A structured relational database (using SQL) is used to store user 

profiles, symptoms, predictions, and feedback information for 

continuous improvement. 

6. Response Generation: 

The chatbot produces responses that contain predictions, preventive 

measures, and medical advice about probable diseases. 

7. Admin Panel: 

There will be an administrative interface that will allow system 

administrators to handle users, their query 

(Approve/Reject), and modify the disease data set. 

8. Feedback Collection: 

Users can rate the accuracy of the chatbot or give feedback to help train 

the system. 

 

3.2 Non-Functional Requirements 

 

1. Performance: The system shall respond to any user input 

within 2–3 seconds so as not to disrupt the smooth connection flow. 

 

2. Scalability: It is designed in such a way that more diseases 

and AI models can also be added in the future while retaining current 

performance or even improving it. 

 

3. Usability: The device should be web responsive on both 

desktop and mobile browsers with ease. 

 

4. Security: Users' data must be encrypted using bycript for 

password and sensitive configurations be managed via environment 

variables (.env). 

 

5. Maintainability: The backend will be modular, using 

node.js, for easier debugging, model updates, and code scalability. 

 

6. Accuracy: The model should achieve minimum accuracy of 

85% to predict the likelihood of a disease from input given by user. 

 

3.3 Hardware Requirements 

 

Component Specification 

Processor Intel Core i5 or higher 

RAM Minimum 8 GB 

Storage 500 GB HDD / SSD 
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Component Specification 

GPU Optional (for AI model training) 

Network Stable Internet Connection 

 

3.4 Software Requirements 

 

Category Specification 

Programming 

Language 

JavaScript (Node.js), Python (for AI model 

if used) 

Framework Express.js, Fast API / Flask (optional) 

Database MySQL / SQL 

Frontend HTML, CSS, JavaScript 

Tools VS Code, Postman 

Operating 

System 
Windows / Linux 

Dependencies 
npm, dotenv, TensorFlow / scikit-learn (if 

ML used) 

IV. DESIGN AND PLANNING 

In Health Guard website, our AI Chatbot System was developed to 

deliver accurate health analysis and disease forecast in a very 

interactive manner. The requirement for the Health Guard AI Chatbot 

system are; Modularity, scalability and usability of the user interaction 

with the system. In architecting the system, we wanted to ensure that 

the AI component could be well-integrated with the data management 

layer and user interface (UI) layer. 

 

 

4.1 System Architecture 

 

 
4.2 System Design Diagram 

 

4.3 Module Description 

 

User Module: The link between user and bot to talk, source out their 

symptoms, predict against the diseases. 

Chatbot Module: Knows what the user is asking for and answers 

accordingly. 

Prediction Module: The machine learning model that is trained will 

be used in this module over here to predict the probable viral diseases 

given with input symptoms. 

Database: The Database module stores the disease data, user history 

of interactions and mappings of symptoms in encapsulated system 

manner. 

 Admin Module: This module lets the admin update datasets, review 

logs, can also approve or reject user request, etc. 

 

 

 

4.4 Planning and Implementation Phases 

 

Phase Description 

1.Requirement     

Gathering 

Identifying user needs and defining 

system objectives. 

2. Design 
Creating architecture diagrams, data 

flow, and database schema. 

3. Development 
Implementing backend logic, chatbot 

integration, and UI. 

4. Testing 
Functional, performance, and accuracy 

testing. 

5. Deployment 
Hosting on a web server and performing 

user trials. 

 

 

4.5 Data Flow Diagram (DFD) 
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4.6 Design Objectives 

 

We aim to develop an AI based chatbot which assist early detection of 

viral disease by analysing the report provided by user on his/her 

symptoms or condition. The concept is that you want to model 

something that provides an application layer for the user to access 

health care. 

The users reported conditions or symptoms are compared with a 

database of the symptoms related to diseases resulting in more accurate 

prediction for the user. It will prevent them or health literate them. 

Paster must waste no time in at once taking advantage of this. The 

basic idea is to include everyone in its ambit but give them access only 

to the most fundamental care they need. 

 

 

 

V. IMPLEMENTATION 

In terms of health implementing the Health Guard AI chatbot we 

combine Artificial Intelligence, natural language processing and web 

interface to enable identify and prediction that can be useful for viral 

diseases if patient describe some symptoms. The implementation is in 

Node. js, Express. js, and MySQL. It relied on real-time computing as 

well as easy data management. 

 

5.1 Backend Implementation 

 

As described, the backend layer is dominantly shaping the whole 

system. The back end is made with Node. js with Express. js, which 

manages user-interfaces with the system and communication between 

AI model and database system. 

Chatbot Logic: The chatbot engine communicates with users taking 

the user inputs in text formats as chat queries and utilizing keyword 

extraction techniques to analyse query based on symptoms. 

AI Model Integration: A pre-trained ML model determines the set of 

symptoms to correctly predict the most possible viral infection. 

API Layer: The RESTful APIs are used to connect the chatbot interface 

with the backend prediction engine and the MySQL database. 

 

5.2 Database Implementation 

 

A MySQL database was established and used for storing data related to 

symptoms, diseases, and prediction results from the AI. The main 

tables include: 

• Users: stores user data and chat history. 

• Symptoms: matches keywords with diseases. 

• Diseases: stores names, descriptions, and recommended 

preventive measures. 

• Predictions: records user entries alongside the predictions of 

the AI for evaluation. 

• Additionally, optimization of SQL query commands was 

carried out to improve the rate of data retrieval as well as allow for 

multiple user requests to the system. 

 

5.3 Frontend Implementation 

 

The UI is designed to be friendly and interactive for any user 

interacting with the bot. The symptom descriptions are input in 

layman's language by the user, and the system gives outputs in the form 

of disease prediction, along with some practical prevention advice. The 

frontend is developed in HTML, CSS, and JavaScript, integrating the 

backend through APIs and displaying results in real time. It is fluidly 

scalable and works comfortably on both mobile and desktop browsers. 

 

5.4 AI Prediction Workflow 

 

Every conversation done using this chat bot is predesigned in a way 

that a user is asked to type their obtained disease signs and symptoms, 

e.g., "I have a fever and a sore throat." This is analyzed by an NLP tool 

that uses a set of key words identified by a specific fixed model that 

will spit out a prediction of which disease they might have. 

 

5.5 Integration and Testing 

 

All the components are coordinated with one another, assessing their 

degree of efficiency, precision, and the feelings evoked in the user 

when using the parts. The data flow between the chatbot parts was 

validated through the integration test. The chatbot’s responses, as well 

as the API calls made, are validated in the unit test, whereas the 

chatbot’s performance, given the degree of utilization, is validated in 

the performance test. 

 

5.6 Deployment 

 

Initially, we deployed it locally, then we deployed it on a cloud platform 

in order for more people to access it. We used continuous monitoring 

tools, such as keeping an eye on uptime and response time. 

 

 

VI. PERFORMANCE EVALUATION 

The Health Guard AI Chatbot System was assessed and evaluated on 

how accurately, efficiently, and speedily it can identify and forecast 

viral diseases or infections.  

 

6.1 Evaluation Parameters 

 

system’s performance evaluation was carried out based on these key 

metrics: 

 

Accuracy: Our chatbot can almost accurately identify diseases based 

on symptom entered by user. 

Response Time: Time taken to generate response for user is not much. 

Reliability: Reliability can be guaranteed as our system is managed by 

an admin. 

User Experience (Feedback): User experience or feedback can be said 

as positive after using our service. 

 

6.2 Experimental Setup 

 

Component Specification 

Processor Intel Core i5 (10th Gen) 

RAM 8 GB 

OS Windows 10 

Backend Node.js with Express.js 

Database MySQL 

Testing Tools Postman, Chrome Developer Tools 

 

6.3 Result  

 

We are going to discuss the result of our testing which we did on Health 

Guard AI Chatbot that how efficiently it detects and predicts about the 

presence of viral disease when symptoms are given. It may be how 

precise the app is, how quickly it responds, its reliability and general 

feel of its application. 

 

A. Experimental Results 

To test and measure the performance of the chatbot, a dataset of 

common symptoms related to viral diseases such as Zika, Influenza, 

COVID-19, and HMDA, among other diseases, was used. Multiple test 

https://ijsrem.com/
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scenarios, which mimicked actual user interactions, used varied and 

everyday descriptions of each of the syndromes. 

The process proved to be reliable in retrieving relevant keyword inputs 

from the user symptoms that corresponded to various diseases within 

the database. In simple terms, the chatbot was able to display accurate 

predictions for diseases and appropriate advice on prevention of it to 

the user while also saying to consult doctor too. 

 

B. Comparative Observation 

Compared with manual symptom checks or other static sites on health 

information, the chatbot feels more interactive and personalized. 

Unlike the standard Web-based symptom lists, Health Guard edits its 

responses to reflect the user's input, making the conversation easier and 

more natural. 

 

Although the state-of-the-art deep learning models might reach better 

predictive accuracy, the current rule-based approach to NLP hits a 

practical sweet spot: sufficient accuracy while not requiring heavy 

computation. That balance makes the system feasible to deploy in 

resource-limited settings. 

 

6.4 Discussion 

 

Findings from the studies indicate that this Health Guard chatbot can 

be a good first-line health-support system. Lastly, it’s ability to capture 

high level unstructured descriptions of symptoms and translate that 

info into something actionable & personalized means accessing health 

info is easy. The system is for reference but not for clinical diagnosis, 

but showing consciousness and early warning are consistent with the 

design of this system. 

 

There were some testing shortfalls. The relatively sparse unprompted 

symptom descriptions resulted in slightly decreased prediction 

accuracy when the user entered vague or incomplete symptoms. This 

shows that the user dependent system’s performance is necessarily 

related to the quality of the input by the user. Moreover, there are 

common signs/symptoms that may overlap between the different viral 

diseases suggesting that it is sometimes unclear about predicting viral 

disease detection and prediction. 

 

With these constraints, the chatbot can be regarded as a real-world 

aware and assistive tool. Being more dedicated to broader symptom 

datasets and adaptive learning manner, the accuracy and trust of 

system could be enhanced as well. 

On the whole, the experiments demonstrate integration of NLP-driven 

symptom analysis with conversational interface as a viable & efficient 

route to viral disease detection and prediction. 

 

 

VII. CONCLUSION 

 

As viral disease like covid19, Zika, Influenza and other types are at 

rise, we need health department to be more advanced too. Now, the 

innovative way of detecting, predicting, and raising awareness on the 

timely detection of viral diseases through the Integration of Artificial 

Intelligence and Natural Processing—AJ Chatbot for Detection and 

Prediction of Viral Infections—is at your doorsteps. The current project 

represents the way in which a chatty web of Artificial Intelligence 

becomes a digital connection between the people and the resources. 

 

The chat tool talks to you in your everyday language. It lets you share 

your feelings by describing them in your own words. From this, it 

analyses all this data, figures out all possible cases of viral infections, 

and also provides information for prevention. The more it talks, the 

more it has analyzed, which creates more interaction for the user. 

Unlike other apps that need data input or navigation, it talks in a very 

simple interface, making it very easy for you. 

 

In summary, it can be noted that a Node.js with an Express.js setup will 

be employed on the back end in combination with a lean NLP model 

to analyze the symptoms and predict possible diseases. This will ensure 

that the system will scale and can provide reliable service and can run 

in a high-capacity and high-performance manner to support chats with 

users in a timely fashion. 

 

Aside from that, the chatbot can also aid in public health services. By 

analyzing the aggregated information provided by the user interactions, 

trends, as well as areas where a possible outbreak could take place, can 

be detected 

 

However, there are certain limits as well to this system, for instance, 

they are based on certain pre-set rules related to symptoms as well as 

text inputs. Looking ahead, future enhancements of this product 

include using machine learning for improved predictive features, 

providing voice communication for users with accessibility concerns, 

as well as incorporating real-time health data from wearable devices or 

public sources. 

 

Hence, to sum up, the article has presented a practical application of AI 

and NLP technologies for the health care sector through an interactive 

chatbot. Such a piece contributes to the digital health transformation 

by serving as a cost-effective device for the early detection of viral 

infections that can make a milestone contribution to the health care 

sector with the help of its improvement over time. 
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