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Abstract: Healthcare is very important in our life. As the population increases, day by day the
quality of communication between patients and doctors becomes less effective. So because of a load
of patients in hospitals, the quality of treatment decreases day by day. So, there should be a system
by which a patient can easily communicate with a chatbot. Then the chatbot will examine the patient's
problem and at last, the chatbot will recommend a specific doctor for a patient. With the help of
artificial intelligence, the proposed system will be developed using natural language processing that
means the chatbot first diagnoses the patient's problem then recommends a doctor for consultation.
During the COVID pandemic, the trends of virtual assistance increased, and people are interacting
with robots and virtual assistants. In many countries, there are robots in hospital receptionists to
solve problems of people and work like humans. Chatbots make it easy to find a particular doctor by
telling them problems. In this research study, there are different literature reviews included making
a healthcare chatbot.
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1. Introduction

We can see a lot of changes in hospitals and healthcare systems in the past few years. The change in
Acrtificial Intelligence increased and people are moving to interact with virtual assistance and robots
for communication because of their best quality. Doctor Recommendation chatbot, a system which
can be used by patients to get recommendations for a doctor. In this system the patient can tell the
problem to the chatbot and the chatbot will use its algorithm to solve the patient problem by
recommending a particular doctor to him. Like a patient telling his problem to a chatbot, chatbot
then starts processing algorithms to find the perfect solution for the patient then recommends a doctor
as a result. The chatbot will use the answer question box to communicate with patients. Patient tells
his/her problem to the chatbot using text, then the chatbot will respond to the problem using a query.

1.1. History of chatbot

Chatbots of different types like business, healthcare were introduced in recent years because of
demand and popularity and the increase of technology and Artificial Intelligence. But chatbot was
not made in the past year as it was first made in the early 1960’s. The name of this chatbot was
“Eliza”. But it didn't catch and gain so much popularity because people of that time were unaware
of such technology. Later on in 1972 “parry” chatbot was introduced, it was a healthcare chatbot
developed by an American psychiatrist K.Colby. In the 1990s, Jabberwacky and dr.sbaitso were
introduced. Later on in 1995 Richard Walace developed a chatbot named ALICE that was using
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universal language processing. But later on in 2009 a Chinese company introduced “WeChat”, it
gained more popularity among people. So, the trend of chatbots started from there and later on
researchers and different technology organizations started working on it. After that Apple developed
a chatbot for IOS users which was named “Siri” in 2010. It was deeply integrated with different
types of things like audio, video and text etc. In 2012 Google now was developed by Google and in
2014 Microsoft launched their chatbot cortana which was using voice recognition. In 2014 after
Cortana , Alexa was developed by amazon and now many platforms integrate it into their systems.
In 2016 different social media platforms introduced artificial technology data and different types of
robots by natural language processing and artificial intelligence.
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Figure 1. Chatbot

The working of the chatbot algorithm is based on natural language processing which means a user
will enter his query and then chatbot will further process the patient’s query to understand and then
try to fetch some relevant keywords for best response. A user can get a recommendation when he
tells his symptoms to the chatbot and chatbot will diagnose the user problem according to symptoms
and then recommend a doctor for consultation using zip code. Zip code is different for each city so
there can be many doctors available. So, after entering a zip code the user will see only the nearest
available doctor for consultation.

The trends of chatbots increase with the increase in technology. Many platforms now include
virtual assistance for users or customers to solve their minor problems which can save their time and
money also. During the COVID pandemic when shortage of employees occurred then people
introduced different types of chatbots like virtual assistant chatbot, Al chatbot, gaming chatbot and
healthcare chatbots. You can see the graph of the trend of chatbots.
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Chatbot adoption across different industries
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Figure 2. Graph of chatbot adoption

You can see that people are now moving to interact with chatbots in different industries. And the
future of chatbots is also bright as you can see in this graph.
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Figure 3. The future of chatbots
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2. Literature Review
2.1. Healthcare Chatbot

Many scholars have already given research on healthcare chatbots and their trends in the market. In
this paper there are few of them added for our research study. The chatbot is defined as one of the
most advanced and promising ways of communicating between humans and machines. From a
technological point of view it is a question answer system but here computers are involved on one
side, in short the chatbots are machine-controlled systems that replicate users behavior on one facet
of the chatting communication. They are mimic systems that imitate the conversations between more
than one individual. they supply a simulating platform for effective and sensible communications
with the user on the opposite finish. [1]

They copy marketers, sales persons, counsellors and alternative mediators and work to supply
services that the higher than mentioned folks provide. There are wide ranges of chatbots catering in
several domains a number of them are as follows: business, market, stock, client care, healthcare,
counselling, recommendation systems, web, entertainment, brokering, journalism, on-line food and
accessory searching, travel chatbots, banking chatbots, recipe guides, etc. the foremost famed
chatbots like Alexa or Google assistant ar the most effective examples which will tend for sensible
communicating chatbots. These are general purpose chatbots that give services for all domains and
don't seem to be restricted to a specific domain. There are domain specific chatbots which provide
functionalities to the higher than mentioned domains. [2]

Some of them are as follows: Botsify may be a chatbot that helps developers to form sensible
Facebook traveler Chatbots and is employed to gather info from Facebook users. Imperson may be
a chatbot that helps developers to form business chatbots and supply client care services. NBC is a
chatbot that helps the newsreaders to navigate fastly through high headlines. [3]

We are writing this paper to make some proposals, to give a plan to overcome the individuals'
problems during the isolation period so that one cannot come in direct contact or interface the clinical
specialists distantly and self-personalize from Covid 19. The pandemic spread right around 200
territories, made the entire population of the world vulnerable, and killed more than 5 million
individuals and left billions in isolation. So here our chatbot can make a big difference so that
individuals are not too stressed over to go clinics or dispensaries. [4]

2.2. Role of Al and Natural language processing in chatbots

Acrtificial Intelligence and natural language processing plays a very important role in designing a
chatbot. How will our chatbot system work? For starters our system would consist of natural
language generation and retrieval models along with that it would also include template-based
models, sequence-to-sequence and latent variable neural network models. By applying
reinforcement for learning for crowdsourcing data and real-world user interactions, this system of
chatbot has been trained to select a valid and responsible response from the models in its ensemble
with a 99 percent validation rate. [5]

The design of the chatbot system that we have proposed will interact with users with the help of
a web based platform in which a user will register Once set up is done chatbot will answer based on
the diseases and last medications, ask for symptoms and answer causes and prevention or medical
suggestions in the form of medicine. [6]

No doubt it is the age of computing and computers play an important role in our society, it not
only gives us information but also is the source of entertainment to us and helps us in various other
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matters. We are well familiar with chatbots. It is a program designed to mimic a smart person that
communicates on a text or spoken ground.[7] Chatbot recognizes the user input by either pattern
matching or by predefined acknowledgments like frequently asked questions are fed into the dataset
for replies or interaction with users. For instance, if the user is providing the bot a sentence like
“Who are you?” The chatbot can reply to you as “I am Chatbot.” Or like the chatbot replies as “I can
be called Chatbot., Hi | am your assistant, I am a chatbot etc”. The questions and answers are solely
based on the interaction given by the user. The response generated by the chatbot totally depends
upon the Q and A of the user and after evaluation by the chatbot a response is generated from a
predefined pattern to satisfy a user. Pattern comparison is done in a chatbot for implementation, after
which the sequence or order of text or sentence is defined or recognized so that a saved response
pattern is acclimatized to the variables exclusive to the sentence.[8] Our chatbot system is not highly
sophisticated engineering marvel it cannot register and respond to questions with high complexity,
and are unable to perform compound activities. Chatbots as we know are relatively new technology.
It has a long way to go and the application of a Chatbot can be seen in various fields in the future.
In our project we will cover the design and implementation of a chatbot. The key purpose of chatbot
is not to come directly in contact with the doctor(face to face) but in today’s world when we all are
in the middle of pandemic due to COVID-19 it has become the new norm of today’s world to avoid
physical contact at all costs to prevent pandemic.[9]

While it is necessary to promote health and safety of patients, the hospital also has to protect its
employees so chatbots come in as a very useful tool for interaction between hospitals and patients.
Chatbots are programmed in such a way which can interact with patient by text, voice and
animation.[10] As the health department or hospitals are not equipped to face pandemics on such a
greater scale it doesn’t have the resources to perform thousands of symptoms around the clock and
screens daily. So, in order to tackle the issue to prevent pandemic and follow and fulfill all the SOPs
and guidelines issued by World Health Organization, chatbot is the first line of defense for both
patients as well as health workers and most of all to prevent overcrowding of Hospitals. Chatbot is
a dynamic tool that enables screening and prevents the spread of Covid-19 pandemic. And there is
an increasing barrier between patients and doctor communication because of the load of patients,
they can’t get timely advice on their medicine. [11]

Chatbots have changed the communication methodology because when there were no computers
in the world people communicated with each other in different perspectives, but now technology
grows and users are interacting with digital machines and bots for conversation. It is done by natural
language processing which makes us able to communicate with robots.[12] In all of the world clinical
and health systems or hospitals face problems and pressures because of change in the world,
demographics change and change in technology. Which demands to integrate different things with
clinics and hospitals like, bots, Al, and smart hospitals etc. Because nowadays health systems are
moving analog to digital for efficient and best results of treatments.[13] The chatbot system interacts
with the patient in the healthcare system in such a way which can identify disease by calculating
different type of symptoms and based on the query they respond to the user.[14] It is important for
cancer patients that their treatment is led by professionals and in a control secured environment to
normalize the stress reactions and discuss the fear of participants through online chat to keep their
mental health and stress low as in majority cases the cancer patient loses its will of living upon
coming to know of cancer. [15]

Chatbots have been a lifesaver ever since its introduction or induction into the field of medical,
not only it provides patients with resources regarding mental health but also with lifesaving or critical
information to the patients. [16] The demand of chatbots skyrocketed in the current Covid-19



6 Umar Jameel et al.: Doctor Recommendation Chatbot: A research study

pandemic due to social distancing which flooded the market with a variety of chatbots that includes
or focuses on both simple and complex activities like behavior changing, life support, monitoring of

health etc. to name a few. [17]

Chatbots when combined with Artificial Intelligence can save both time and money. Also it is very
effective and with growing demand it has seen a lot of surge in the past year or so due to the global
pandemic situation. [18] The whole idea behind the introduction of chatbot to the field of medical is to
avoid unnecessary contact by carrying virtual doctors in our pockets and most of all the freedom of
consulting a doctor at any given time or place. It has the ability to bring a doctor at your doorsteps
whenever you want “Literally”. [19]

3. Critical Review on Literature

In my opinion all researchers provided the best data on their own. Everyone proposed their own
system regarding chatbots for healthcare. They did research and then gave an idea to model a system.
I think chatbot systems play a great role as virtual assistance in the business field and in healthcare
fields. Because the chatbot system reduces the workload of doctors by communicating with patients.|
think Artificial Intelligence and Natural language Processing (NLP) plays a great role in making a
healthcare chatbot because the system first needs to understand the human language and then try to
respond. For this purpose NLP will be used. To model chatbot there will be algorithms used in
backend like Term Frequency and inverse data frequency for best word selection from query.

4. System Architecture

USER

Processing input

check symptoms

Symptoms
and

doctor details stored

display disease and
recommend doctor

Figure 4. System Architecture

By using this architecture developers can develop chatbots. There will be a system in which a user
can interact with bot for chatting and enter his text. Then the chatbot will calculate symptoms of the
disease which the patient introduced. Now it is the stage of processing data which uses algorithms
and natural language processing. Then the system will display the answer of the patient query.
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5. Methodology

This chatbot system is a healthcare system and it will contain different types of symptoms to
calculate disease. So natural language processing will be done to communicate with the bot and then
the bot will answer our query. TF-IDF algorithm will be used to make this chatbot, TF means term
frequency and IDF means inverse document frequency. This algorithm is used to calculate the high
prediction or frequency by calculating the number of words in sentences and number of words in a
document. This algorithm will be helpful to design healthcare chatbot because it will calculate the
user queries by matching words from symptoms and will find the best solution for it. Cosine
similarity can also be used with term frequency.

6. Conclusion

The healthcare chatbot is a great tool for communication between patient and bot. With the help of
chatbot doctors can save their time for minor problems and it also helps patients to solve their issues.
A patient can have a conversation with a bot using text and the chatbot will respond instantly without
any delay. The trends of chatbots are increasing day by day with the passage of time because of the
load of patients in hospitals.
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