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Abstract— While humans as a whole do live longer nowadays 
than ever before, we now suffer certain illnesses to a degree 
never seen in the past - including rising rates of Diabetes, 
Hypertension, Hypotension, Cholesterol imbalance, obesity and, 
ailments such as fever. People around the world are 
preemptively seeking medical advices on how to live a healthy 
lifestyle. They are looking to lower their risk of various diseases. 
A healthcare chatbot can play a significant role to monitor a 
person’s health status. A healthcare chatbot is a computer 
program designed to simulate conversation with human users as 
a virtual medical assistant. Our study shows, there are some 
healthcare chatbots available in English and other languages 
but not in Bangla. In this paper, we have demonstrated a 
machine learning-based closed domain Bangla healthcare 
chatbot ‘Disha (Direction)’ which can converse in Bangla with 
the user with the help of its knowledge base and through 
learning from interactions with the user. It helps a user to 
diagnose potential diseases based on inputted symptoms, keep 
track of a user’s health status, and alert a user from potential 
health hazards. This paper explores the use of six supervised 
machine learning approaches and showed significant efficiency. 
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I. INTRODUCTION 

Over 95% of the world’s population has health problems 
experiencing more than five ailments, according to a major 
new analysis from the Global Burden of Disease Study (GBD) 
2013, published in The Lancet [1]. Nowadays people are 
prone to several common but dangerous diseases due to lack 
of awareness and early prevention. A healthcare chatbot 
installed in any digital device such as a smartphone or laptop 
can play an important role in this situation. A basic healthcare 
chatbot can identify potential disease by user-inputted 
symptoms. Moreover, it may assist a user by providing 
information on diseases.  Bangla (endonym Bengali) is the 6th 
most widely spoken language around the world with 
approximately 228 million total speakers worldwide [2]. 
However, our study shows there is no Bangla healthcare 
chatbot available although there are many healthcare chatbots 
available in English and other western languages. One of the 
major reasons behind this is that according to our study, there 
is no Bangla dataset available that can be used to diagnose 
diseases. Therefore, we have designed and implemented a 
machine learning based Bangla healthcare chatbot. The 
chatbot can diagnose disease, provide information about 
diseases, keep track of user’s health status, alert the user on 
potential health hazards, remind the user to take the prescribed 
medicines and other basic actions entirely in Bangla.  

As we have mentioned earlier there is no Bangla 
healthcare chatbot available, however, our study shows, there 
are two minor works that have been done related to Bangla 
chatbot. In 2017, Orin, in her unpublished bachelor thesis 
proposed a Bangla chatbot named Golpo that can converse 

basic conversations in Bangla [3]. Then, in the year of 2018, 
Anirudha et. al. proposed a focused domain contextual AI 
chatbot framework for resource-poor languages which 
includes Bangla language also [4]. However, both works are 
very inadequate and to have elementary conversations only.  
On the other hand, our study shows there are some significant 
research works have been done in English healthcare chatbots 
in recent years. In 2017, Rarhi et al. proposed an automated 
medical chatbot developed by AIML (Artificial Intelligence 
Mark-up Language) [5]. The chatbot uses traditional 
approaches such as Keyword Extraction (KE) to detect 
possible medical problems. In the same year, Kowatsch 
proposed a text-based healthcare chatbot especially designed 
for childhood obesity problems [6]. Rashmi and Neeta 
projected a medical chatbot in 2018 [7]. The chatbot uses 
Google API to convert STT and TTS conversation and uses 
word order similarity between sentences to understand the 
user command. Oyebode and Orji proposed a medical chatbot 
named Likita that helps in diagnosing common ailments and  
improve healthcare delivery in Africa [8]. Finally, in 2019, 
Fadhil and Gianluca have demonstrated analysis and survey 
on User Experience (UX) design principles and 
Conversational User Interfaces (CUIs) for healthcare chatbots 
[9]. 

 In this paper, we have demonstrated a 
comprehensive text-based Bangla healthcare chatbot. We 
have named the system “Disha” which is a Bangla word that 
means “Direction” in English. The chatbot directs and assists 
the user to detect diseases and maintain a healthy lifestyle. 
The chatbot can converse basic conversations just like other 
regular chatbots. However, we have focused especially on the 
medical domain. The chatbot is based on huge datasets 
containing sufficient features to classify almost all the 
common diseases described in the proposed method section. 
We have applied six different machine learning algorithms to 
classify diseases. They are Decision Tree (DT) [10], Random 
Forest (RF) [11], Multinomial Naive Bayes (MNB) [12], 
Support Vector Machine (SVM) [13], AdaBoost [14], and K 
Nearest Neighbor (KNN) [15]. All these algorithms are 
supervised machine learning algorithms and can be used in 
both classification and regression. We have used TF-IDF [16] 
for vectorization of the Bangla text and Cosine Similarity 
Measure [17] to generate the similarity between texts. All the 
algorithms have shown significant accuracy and the SVM 
shows the highest accuracy with 98.39 per cent. Therefore, 
we have used SVM as our core classifier of the system. 
 

The paper is organized as follows: In section II, we 
describe the proposed system and step by step demonstration 
of the system diagram with proper examples and algorithm. 
The paper demonstrates experimental results and 



performance analysis in section III. Section IV demonstrates 
the performance analysis while section V concludes the paper 
with limitations of our system and future work. 

II. PROPOSED METHOD 

The proposed system is text-based and therefore, the 
system takes written text commands as input. At the very 
beginning, the system collects basic information of a new 
user such as name, age, and blood group for future references. 
The chatbot interactively asks the following questions to 
collect the user’s basic information.  
a. আপনার নাম বলুন?(What is your name?) 

b. আপনার বয়স বলুন?(What is your age?) 

c. আপনার রেkর gপ বলুন? (What is your blood group?) 
One of the most challenging tasks of the chatbot is to handle 
natural language inputs from the user. A user can provide 
information in any structure and any organization of the 
sentence. A different user can provide inputs in different 
ways even the same user can provide different inputs in a 
different time. Since the user can answer his name with 
different ways such as: 
a. আমার নাম শািকব। (My name is Shakib) 

b. শািকব। (Shakib) 

c. শািকব আমার নাম। (Shakib is my name)  
Thus, we have used a Named Entity Recognition (NER) 
algorithm [18][19] to extract the name of the user. A modified 
version of the algorithm is used to extract age and blood 
group of a user.  On the other hand, if the user information is 
already available to the chatbot, it greets the user with name 
such as “িpয় শািকব, আপনােক িকভােব সাহাযয্ করেত পাির? 
(Dear Shakib, how can I help you?)”. At this point, our 
chatbot waits for a command. In our system, there are mainly 
two types of command s,  

1. Disease Classification command 
2. General Commands     

The disease classification command is the core task of the 
system. At this point, to trigger the disease classification 
mood a user can ask for help in any natural Bangla language 
form. For example,  
a. আিম শারীিরক সমসয্ায় আিছ (I am in physical problem) 
b. আিম সমসয্ায় আিছ (I am in problem) 
c. আমার শরীর ভােলা েনi (I am not feeling good) 
d. আমার েরাগ িনণর্য় ক˙ন (Diagnose my disease) 
The system will then ask the user to put symptoms. Our 
system takes input one symptom at a time until the symptom 
count reaches a threshold. After reaching to the threshold, the 
system asks user “আরo নতুন uপসগর্ থাকেল িলখুন, না 
থাকেল ‘না’ িলখুন। (Write more symptoms, write ‘No’, if there 
are no more symptoms.)”. The threshold value is 3 by default, 
less than 3 may generate an inaccurate result. On the other 
hand, in a chatbot, we cannot expect a user to put too many 
symptoms as well. In order to classify disease, a user must 
put at least 3 symptoms. The system encourages users to put 
symptoms as many as possible. More symptoms mean more 
accuracy of the actual disease prediction. When a user puts a 
symptom our system immediately detects the feature in our 
training set using Cosine similarity Measure and TF-IDF for 
vectorization between user-inputted symptoms and the 
features in our train set. After taking all the symptoms, our 

system classifies the symptoms using the SVM classifier 
since it gives the highest accuracy in our system based on the 
train and test set. Then, the system generates appropriate 
suggestion based on the classification result.  
On the other hand, in general commands, we extract 
keywords and detect whether the command requires just 
medical information such as: 

a. ˲দেরােগর লkণʟিল কী কী?(What are the symptoms 
of heart disease?) 

b. হাঁপািন েরাগ িক? (What is asthma?)  
c. uc রkচাপ েকন হয়?(Causes of Hypertension?) 

We have a rich knowledge base which contains an enormous 
collection of disease information. We have collected this 
information from several sources mainly from internet 
sources. Any command that requires information about 
diseases, the system fetches the information from our 
knowledge base based on cosine similarity measure. Some 
commands require a save operation, for example,  

a. আজ আমার রkচাপ 80-130, সংরkণ/েসভ ক˙ন 
(Today my blood pressure (BP) is 80-130, save it) 

b. আমার বয়স পিরবতর্ ন ক˙ন (Edit my age) 
c. আমােক pিতিদন রােত ঔষধ খাoয়ার কথা মেন 

কিরেয় িদন।(Remind me to take medication every 
night)  

We save this information in a separate customized knowledge 
base of the user. For some specific commands, such as the 
“Remind me to take medication every night”, we set a 
timestamp and prompt an alert on the specific time. The 
default times for morning, noon and night are at 08:00, 13:00 
and 21:00 respectively. However, a user can change these 
default times using commands.  The system keeps track of the 
user’s BP history and alerts if it sees any abnormality. It alerts 
the user instantly when the user says its BP range is not 
between 80 and 120. The top number is called systolic 
pressure and the bottom number is called diastolic pressure. 
The normal range of systolic pressure is between 90 and 120 
and the for diastolic pressure is between 60 and 80 [20]. The 
system diagram of the proposed system is shown in Figure 1.  

 

              Fig. 1. System diagram of the proposed system 



The creation of training and test datasets are among 
the most important tasks of the system. In order to classify 
real-life symptoms for real-life diseases, we required a 
reliable source of information. We have used the most used 
disease classification train and independent test datasets can 
be found in [21].  According to the authors, they have built 
the datasets by collecting information directly from several 
doctors and hospitals. The summary of the source datasets is 
given in Table 1. 
          Table 1. Summary of the source train and test datasets 

 Train Test 
Size of samples: 4920 41 
Unique Disease: 41 41 

We have reduced the complexity of the datasets without 
changing originality to handle the natural language inputs 
from the users. As we have said earlier, users usually put 
fewer symptoms and in different variations. On the other 
hand, the datasets have a large feature count with ‘0’s 
indicates negatives and ‘1’s indicates positive features.  For 
example, we have the following abstract data for the ‘Heart 
Attack’ 

chest 
pain 

vomiting itching breathlessness fever  

1 1 0 1 0 Heart 
Attack 

 In step 1, we have removed all the negative features and kept 
only the positive ones. For example,  

chest pain vomiting breathlessness  

1 1 1 Heart 
Attack 

Then in step 2, we have placed the feature name in the places 
of positive features. 

chest pain vomiting breathlessness Heart 
Attack 

Finally, in step 3, we translated the entire row to Bangla 
Unicode text using the Google Translation API [22]. We have 
proofread the entire datasets to ensure there is no spelling 
mistake remains.  

বকু বয্াথা বিম  ঊ র্̓˞াস হদ্েরাগ
/হাটκ 

অҝাটাক 
In this way, we have built our customized Bangla datasets of 
the disease classification. We then combined the source 
training and test datasets and split it into two parts for new 
training and test data. The new training dataset has 3720 
instances (75%) and the test dataset has 1241 instances 
(25%).  We have another file that maps the name of the 
disease with its specialty and type of doctor. Table 2 shows 
examples of the mapping between prognosis, specialty, and 
type of doctor. 
       Table 2. example of mapping between prognosis and specialty  

prognosis specialty doctor type 

হ্দেরাগ/হাটর্  
aয্াটাক (heart 

attack) 

˲িdjান 
(cardiology) 

˲দেরাগ িবেশষj 
(cardiologist) 

ছtােকর 
সংkমণ (fungal 

infection) 

tক-িবjান 
(dermatology) 

tk-িবেশষj 
(dermatologist) 

After the classification of the disease, based on the mapping 
the system displays appropriate suggestions with the type of 

doctor the user should consult. The proposed system is 
explained in Algorithm 1. 

Algorithm 1 Algorithm of proposed system 
1: if new user then 
2:    take basic input from user(name, age and blood group) 
3: else 
4:    display greetings with user’s name 
5: end if 
6: com ← Take command input 
7: com ← Filter com by removing additional white spaces and 
punctuation(such 
as ‘।’(full stop) 
8: key ← extract keywords from com 
9: typ ← detect command type from key 
10: count ← 0 
11: if Command typ is Decease Classification then 
12:    sym ← take a symptom input 
13:    count ← count + 1 
14:    fetsym ← match feature with sym using cosine similarity 
measure 
15:    if count is less than the threshold then 
16:       go to 12 
17:    else 
18:       if count user wants to put more symptoms then 
19:           go to 12 
20:       else 
21:          classify symptoms using SVM based on fetsym 
22:          display appropriate suggestion accordingly 
23:       end if 
24:    end if 
25: else 
26:    if user needs information then 
27:       reply from database accordingly (such as personal, disease 
information etc.) 
28:    else 
29:       Store information in customized database (such as reminder, 
medicine intake etc.) 
30:    end if 
31: end if 

III. EXPERIMENTAL RESULTS AND ANALYSIS 

In this section, we have demonstrated how our 
system acts with some important commands and a brief  

    Fig. 2. Basic information collection from user  



analysis of the outcome. As we have mentioned earlier, at the 
very beginning of the operation we take some basic 
information about the user.  
Figure 2 shows the interaction between our system and a user 
to fetch basic information about the user. Our system saves 
all this information in a customized database. Figure 3 shows 
how the system saves other basic medical information of the 
user such as blood pressure for future analysis and warning if 
any abnormality observes in the given data. In addition, the 
figure also shows how a user set a reminder on medicine 
intake and Figure 4 shows the reminder prompt on time.   

Fig. 3. Saving blood pressure and setting reminder on medicine intake  

     Fig. 4. Medicine intake reminder prompt  
 
A user can always view and modify personal and medical 
information. A user can also add an emergency mobile 
number to contact in an emergency situation. A simple help 
command triggers our system to send an emergency 
predefined SMS and real-time call to that mobile number. 
However, this feature depends on several conditions such as 
device access permission, network, and balance. Figure 5 
shows commands to show personal information and adding 
an emergency number of the user. 
One of the core functions of our system is to provide medical 
information. As we have mentioned in our proposed method 
section, we have a database of this information. Our system 
can provide information on the most common diseases. 
Figure 6 shows a conversation between our system and the 
user about a disease called Jaundice.  
 

    Fig. 5. Viewing personal information and adding emergency number 

                     Fig. 6. Providing information about diseases  
 
Finally, Figure 7 shows the disease classification from user 
inputted symptoms.  This triggered with the command “আমার 
েরাগ িনণর্য় ক˙ন (Diagnose my disease)”.  

              Fig. 7. Diagnose potential disease from inputted symptoms  

 



Although a user can put symptoms as much as a user wants, 
the user here has put three major symptoms of the disease. 
After analyzing all the inputted symptoms, it diagnosed the 
potential disease and suggested which specialty of doctor to 
consult about the disease.  
           

IV. PERFORMANCE ANALYSIS 

In this section, we have analyzed the overall 
performance of our system, analyzed the results of different 
algorithms and parts of the system. All the experiments of the 
system were done in a high-performance machine with 32GB 
RAM, Intel Xeon processor, and 6GB Graphics card. The 
core language used in the experiment is the Python 3.6 with 
the Scikit-learn library [23]. Since we have our own 
independent Bangla disease classification dataset, we have 
used both the independent test set and K-fold Cross 
Validation (CV) [24] to validate the classifier. In K-fold CV, 
the total dataset randomly partitioned into K equal sized 
subsamples. Only one subsample works as test data and the 
remaining K − 1 subsamples are used as training data. The 
cross-validation process then repeated K times.  We have 
used 10-fold CV in our experiment. The summary of the 
average 10-Fold score of our dataset is given in Table 3.  

 
Table 3. Summary of average K-Fold score 
Classifier Average K-Fold Score 

Decision Tree 0.9663 
Random Forest 0.9753 

Multinomial NB 0.9625 
SVM 0.9844 

AdaBoost  0.9687 
kNN 0.9713 

 
However, since we have our own independent Bangla test set, 
we have tested the model using that dataset too. We have used 
three performance evaluation metrics i.e. Accuracy, Precision 
(weighted avg.), and F1-Score (weighted avg.)  in our 
experiment. Precision and F1-Score of each class are 
weighted by the number of samples from that class in our test 
set. The metrics can be defined as follows: 
  Accuracy = (TN + TP)/(TN+TP+FN+FP)                      (1)  
  Precision = TP/(TP + FP)                                                (2) 
  Recall = TP/(TP + FN)                                                     (3) 
  F1 Score=2*((Precision*Recall)/(Precision+Recall))      (4)   
    where: 
       TP = True Positive 
       TN = True Negative 
       FP = False Positive 
       FN = False Negative 

Figure 9 shows the test accuracy result of the experiment 
graphically and Table 4 shows the summary of the result. 

  Fig. 8. Graphical representation of test accuracy 
 

Table 4. Summary of experimental results 
Classifier Accuracy Precision 

(weighted avg.) 
F1-Score 
(weighted 

avg.) 
Decision 

Tree 97.26 98.54 97.66 

Random 
Forest 97.82 98.97 98.19 

Multinomial 
NB 95.73 96.87 96.02 

SVM 98.39 98.78 98.49 
AdaBoost  97.42 98.89 97.88 

kNN 96.13 97.27 96.41 
 
Although all the classifiers have shown great performances 
with high accuracy, Figure 9 demonstrates in our experiment 
SVM shows the best performance with the highest accuracy 
of 98.39 per cent. In addition to that, Random Forest shows 
the second-best performance with the accuracy rate of 97.82 
per cent where Multinomial NB shows the worst performance 
in this case with 95.73 per cent of accuracy rate. This clearly 
indicates SVM should be the core classifier of the system.  

V.  CONCLUSION AND FUTURE WORK 

This paper demonstrates the implementation process 
of a comprehensive machine learning based Bangla 
healthcare chatbot. We have demonstrated the steps to build 
the healthcare chatbot including the customized Bangla 
datasets. We have experimented with six different supervised 
machine learning algorithms where SVM shows the best 
performance. 

Although we have reached our goal, the system has 
some minor limitations. The main limitation according to our 
study is the incapability of taking sufficient symptoms from 
the user. Users generally tend to put very few symptoms of 
their problems. This may lead to an incorrect decision. The 
authors are working on different approaches to solving this 
issue. Moreover, in our current experiment, we have used 
only generic machine learning algorithms. Our next strategy 
is to use Deep Learning (DL) approaches to make the system 
more robust. In addition, we are planning to do a user 
experience survey according to HCI discipline based on a 
robust online and offline questionnaire to improve the quality 
of the work. Moreover, we are planning to upload all the 



datasets and codes of our experiments in our GitHub 
repository for other researchers.  
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