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ABSTRACT: Diabetes Mellitus (DM) is a chronic disease. Its management requires continuous adherence to medical care, 
self-management, and monitoring, to mitigate the risks. During COVID, the difficulties faced in accessing health facilities, 
created a sense of disconnect between doctors and patients. A Chatbot for Diabetes Mellitus, DBOT, was designed using a 
set of questions grouped under components- Diabetes History, Medical History, Family History, Medical History (for women 
only), Eating/Exercising Habits, Tracking Health Status (Lab Test Results), Prescription Status, Knowledge about reducing 
Risks, Frequently Asked Questions (FAQ), and DBOT Usage. To design the DBOT, JAVA Coding, xml designing language and 
an Android Studio tool are used. The flow charts and coding sheets for the components were devised. The DBOT was shared 
with the diabetic patients for their utilization and through a questionnaire survey and the feedback from the respondents about 
user experience, were collected. The questionnaire data were analyzed using statistical techniques like Two Sample ‘t” Test, Chi 
square, One-Way ANOVA, Correlation, and Factor Analysis to determine comparisons, relations, and associations between the 
components of DBOT. The future steps include incorporating the proposal, recommendations and suggestions of the users and 
restructure the DBOT with enhanced effectiveness.
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� Introduction
Health care is the prevention, treatment, complications, 

management of illness and the preservation of mental and 
physical well-being through the services offered by the medi-
cal, nursing, and allied health professions.¹ The objective of a 
health care system is to strengthen the health of the people in 
a society in an effective method. A health care provider, prin-
cipally a physician, always possesses the potential to elucidate, 
expound, and supervise the health condition of the patients. 
A robust interaction and exchange of information between 
the doctor and patients is a major requisite that develops trust 
between participants and in succession, reduces the medical 
risks.  

Diabetes Mellitus (DM) is a chronic disease associated 
with greater rates of cardiovascular problems, kidney dis-
ease, vision problems, and non-traumatic amputations.² DM 
cannot be cured, but it can be detected, managed,³ and its 
prevention through continuous lifestyle monitoring can delay 
the further development of the disease.⁴ DM management 
is long, costly, and requires continuous adherence to medical 
care and in addition, it requires ongoing self-management and 
monitoring to mitigate the potential risks.⁵ The regular and 
daily decisions made by patients with diabetes (like, eating 
healthy foods, tracking physical activity, administering insulin 
and other medications, monitoring blood glucose, undergoing 
foot and eye care, participating in laboratory studies, making 
regular clinic visits, maintaining health education) are very 
important for DM management.⁶ Poor adherence to these 
activities can lead to significant mortality and morbidity, as 
well as poor quality of life.⁷,⁸  

In general, people with diabetes are more likely to have 
severe symptoms and complications when infected with any 
virus.⁹ During COVID, the difficulties faced in accessing 

health facilities, created a sense of disconnect between 
doctors and the patients.¹⁰ In particular, for diabetes patients, 
as there is a possibility of disruption to the routine lifestyle 
management measures like physical activity and psychological 
stress management due to lockdown, people with diabetes 
must explore ways to manage their diet, exercise and stress in 
consultation with the treating physician to prevent worsening 
of symptoms.¹¹ Older adults with diabetes, during COVID, 
are at highest risk of adverse outcomes and mortality caused 
by the virus and this has greatly affected by their inability to 
access and receive health care, obtain diabetes medications 
and supplies, and maintain a healthy lifestyle and social 
connections.¹²

As a solution, information and communications 
technologies (ICT) can assist both patients and physicians 
to improve bonding by introducing them to electronic 
health (e-Health).¹³ According to the World Health 
Organization (WHO), mobile health (MH) is a component 
of e-Health and by using mobile phones and smart devices, 
MH provides promising opportunities to improve diabetes 
prevention, detection, and self-management with continuous 
measurements of a patient’s bio-signs.³ In other words, MH 
supports the transition from clinic-centric to patient-centric 
healthcare where each agent-hospital, patient, physician, and 
service are seamlessly connected to each other.¹⁴ The need for 
a reliable and accurate diagnosis awakens the rise of a new 
generation of healthcare technology, the Medical Chatbot.¹⁵

Medical chatbots are a technology that makes interaction 
between man and machine possible by using natural language 
processing with the support of dialog flow, because chatbots 
are reliable, compatible, and provide instant replies.¹⁶ The 
rapid evolution of Medical Chatbots has opened a niche for 
Doctor-Patient communication, that minimizes the costs 
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and time commitment on routine operations.¹⁷ If a patient 
rushes in with an emergency, where every second is vital, 
the doctor can get the patient’s information from previous 
records, related to other diseases, allergies, check-ups, etc., 
instantly using a medical chatbot.¹⁸

A medical chatbot paves the way for genetic diagnosis, 
clinical laboratory screening, and health communication¹⁹ 
and the main idea of creating the chatbot is to replicate a 
human discussion.²⁰ As a tool with high utility among elderly 
and physically disabled people, a medical chatbot can help 
patients get solutions to all their health related issue at their 
fingertips.²¹ Patients may also feel that the chatbots are 
safer interaction partners and hence patients disclose more 
medical information.²² The medical chatbot supports sharing 
of real-time data between healthcare provider, physician, and 
patient and that provides end to-end comprehensive care 
and especially for the patients with diabetes, this real-time 
monitoring can avoid many adverse events.²³ And a chatbot 
will function as a virtual Diabetes physician to do a basic 
diagnosis on diabetic patients.²⁴ This healthcare chatbot 
system will help hospitals to provide healthcare support 
online 24 x 7, as it answers deep as well as general questions 
and serves many people at the same time with the same 
topic.²⁵

My dad is a pioneer, qualified, experienced, and a certified 
Diabetologist, specialized in the research and treatment of all 
types of Diabetes, practicing in Tiruchirappalli City, Tamil 
Nadu state, India. He carries out thorough and complete 
clinical examinations. His treatment of diabetes includes the 
regular monitoring of blood pressure, blood glucose levels, 
insulin therapy, oral anti-diabetic medication, and the careful 
examination of heart, lungs, abdomen, the nervous system, 
and the feet. Through conversations with him, I garnered 
facts regarding the types, signs and symptoms, complications, 
diagnosis, treatment, and emergency management of diabetes. 
I was astonished to realize that all types of diabetes are 
controllable and must be managed for the rest of the person’s 
life, either with insulin or oral anti-diabetic medicines. And 
those details and statistics have always fascinated me.

In a discussion with my dad, I became acquainted that 
the COVID pandemic forced the diabetes community to 
crucially understand the impact of the virus on diabetes 
patients, in recent days. 

Among the diabetic patients, when the sugar level is well 
maintained and managed, the risk of acquiring illness due to 
COVID is minimal, even then, the mobility restrictions were 
an obstacle to access the doctor for check-ups during crisis 
times. I have noticed that my dad’s patients residing in small 
townships, suburbs, and villages, located in different districts 
around my city, are unable to visit him to access their monthly 
or trimonthly follow-up, during the lockdown days. 

Diabetic patients who are highly vulnerable/high-risk 
should be provided an opportunity to communicate with my 
dad and as a remedy, Whatsapp and Telegram groups were 
created for receiving the patient’s medical and health queries. 
For some time, the group chats enabled the patients to seek 
consultation through posting queries. But eventually, maintai- 

ning different groups and sending messages resulted in time 
management and organization difficulties. 
At this juncture, the situation inspired me to create a simple 
chatbot for my dad’s patients. A chatbot should provide their 
users with a simple, valuable, reliable, and pleasing experi-
ence.²⁶ Similarly, I strongly felt that my chatbot should provide 
a valuable and a pleasing experience to the user and that sub-
sequently will increase its dependability. Right at this point of 
time, I framed my research question as-

“How to design a user-friendly Medical Chatbot?”
I aimed to initiate a “Diabetic patients- Diabetologist” in-

terlinkage for a finer comprehension of the basic details of the 
patients, with a simple chatbot. Though chatbots are avail-
able readymade, I wish to prepare myself for my dad’s patient 
community. To start with, I referred articles about Diabetes to 
collect information about the Type1 and Type2 diabetes, clas-
sic symptoms, glucose level, blood sugar, Diabetic retinopathy, 
diabetic nephropathy, diabetic neuropathy, diabetic related 
foot problems, periodontitis, Diabetes Diagnostic criteria and 
management. Meanwhile I pursued the Coding skills and 
prepared a plan of action to design a chatbot, named DBOT, 
where D stands for Diabetes.         
�   Methods
-A survey questionnaire, with 105 questions, was prepared 

and circulated to 100 respondents (diabetic patients), those 
included- Male (65 in number) and Female (35 in number), 
belonging to various age groups, living locality and educational 
qualifications. The questionnaire survey was done during Sep-
tember 2021. The questionnaire was sent to the respondents, 
who are the diabetic patients of my father. The respondents 
are chosen from the taluks of Tiruchirappalli district, namely- 
Lalgudi, Musiri, Manapparai, Manachanallur, Tiruchirappalli, 
Thottiyam, Thuraiyur, Tiruverumbur, and Srirangam.

-Statistical techniques like- Two Sample ‘t” Test, Chi square 
test, One Way ANOVA, Correlation and Factor Analysis are 
used to understand how easy the components are to use.

-Suggestions from the respondents, for contouring DBOT, 
as a User Friendly chatbot, were received and considered for 
upgrading the DBOT, in future.

Data Set:
To start with, I framed a set of questions related to Diabe-

tes Mellitus and then grouped those questions under relevant 
components, namely- Diabetes History, Medical History, 
Family History, Medical History (for women only), Eating/
Exercising Habits, Tracking Health Status (Lab Test Results), 
Prescription Status, Knowledge about reducing the Risk, 
Frequently Asked Questions (FAQ), and DBOT Usage. To 
design DBOT, I used JAVA Coding language, xml designing 
language and Android Studio tool. The flow charts and Cod-
ing sheets for the components are devised.

After designing the DBOT, I determined to explore the ef-
fectiveness of the components included in the chatbot. For the 
same, I shared the chatbot with some of the active and diligent 
diabetic patients, to check its usage for a couple of weeks. I 
perceived that the maximum potential of chatbots will reach 
the patients, only when their challenges, needs, and expecta-
tions are met, because such an investigation determines the 
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variation in the users’ individual perception and experience. 
To understand the user appropriation, satisfaction, 
perception, and preferences of DBOT, I preferred receiving 
the patient’s feedback, which would help me to improve the 
effectiveness of my chatbot. The questionnaire feedback from 
the user will provide valuable guidance that might assist to 
mitigate the usability issues and strengthen the conversation 
effectiveness.²⁷ Similarly, I wish to scrutinize and examine 
the user experience, through a questions survey, to examine 
how convenient, comfortable, and feasible the DBOT is. 
Questionnaires are an important tool which provides patients 
the opportunity to voice their experience in a safe fashion 
and in turn, the health care providers gather information that 
cannot be picked up in a physical examination.²⁸ A multi-
method approach with Pre- and Post-Test Questionnaire, 
user tests and short debriefing interviews were able to help 
me understand the user experience of any chatbot.²⁹  User 
feedback through the guided interviews and post-task surveys 
allow me to collect qualitative and quantitative data and help 
to discover the positive and negative aspects and develop 
personalized product experience for target user.³⁰

Hence, I formulated a questionnaire related to the 
components and user experience of DBOT. The questionnaire 
had 105 questions and accepts answers in the form of the 
sentences and it has no restriction of the maximum limit 
of the words that can be entered. The questionnaire was 
disseminated to 100 diabetic patients. While choosing the 
respondents the significant factors considered are as follows.
1. Out of 100 respondents, 65 are Male and 35 are Female.
2. Age grouped under <15 (5 Male and 5 Female), 16-40 (20 
Male and 10 Female), 41-60 (20 Male and 10 Female), and 
above 60 years (20 Male and 10 Female).
3. Locality- City, Town or Village.
4. Educational Qualification – Completed School or College 
Education or Illiterate.
The questionnaire comprises Yes/No questions and questions 
with 2,3, and 4 options as choices.  

Data Processing:
The questionnaire was circulated to the diabetic patients, 

to record their feedback. Later the questionnaires were 
collected, and the data were tabled. The data were inspected 
using SPSS 16.0. The statistical techniques like Two Sample 
‘t” Test, Chi square test, One Way ANOVA, Correlation 
and Factor Analysis are implemented, and the results are 
analyzed and interpreted. The results assisted in comparing 
the relationships between the components, in DBOT.
�   Results and Discussion
Designing DBOT :
The first step to designing my app was researching 

and collecting data from my dad, from answers to survey 
questions. The next step was creating a plan, which I did as 
a flow chart. The flowchart included all the data details the 
user could choose from, the answers for each question, and 
the order in which the questions would be asked. Using this, 
I created a design for the chatbot in Figma. Here I had to be 
more specific; I designed buttons, color scheme, font, size, etc. 
Figma also let me see a visual of how the app would 

work and the transition between pages when buttons were 
clicked. Once I was satisfied with the design, I used this as 
a model and started coding on Android Studio. I used the 
programming language Java to code my app in Android 
Studio; where I wrote down the questions and values that 
patients could select from by looking at my first flowchart 
model. I then designed the app here by importing my designs 
in Figma to Android Studio. The app took 2 to 3 weeks to 
code and edit. 

The Flow Charts are prepared for all the components and 
the sample flow charts for Lab Test Results (Table 1) and 
Frequently Asked Questions (Table 2) are given below.

The Coding Sheets were designed. And sample coding 
sheets (Tables 3-14) are attached in the Appendix I.

Questionnaire Data Analysis using SPSS:
The Statistical analysis namely-Two Sample ‘t” Test, 

Chi square test, One-Way ANOVA, Correlation and 
Factor Analysis are executed for the data derived from the 
questionnaire.

1. Comparison - DBOT User based on Gender:
The Two Sample ‘t” Test is done to compare the DBOT 

user based on Gender and the results are shown in Table 15.
Research hypothesis (H1): There is a significant difference 

between Gender of the respondent and the user experience 
of DBOT. Null hypothesis (H0): There is no significant 
difference between Gender of the respondent and the user 
experience of DBOT.

Statistical test: Two Sample ‘t” Test.  Level of Significance 
(α): 0.05

Table 1: Flow Chart-Lab Test 
Results.

Table 2: Flow Chart-Frequently 
Asked 
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Findings:
Table 15 reveals that the Probability value of all components 

is greater than the level of significant value (0.068 > 0.05), and 
so the research hypothesis is rejected, and the null hypothesis 
is accepted. The results prove that there is no significant dif-
ference between the DBOT user based on Gender, and hence 
it could be concluded that the user experience about all Com-
ponents in the DBOT for Male and Female, does not show a 
greater difference.

2. Comparison - DBOT User based on Locality:   
The Two Sample 't' Test is done to compare the DBOT user 

based on Locality and the results are shown in Table 16.
Research hypothesis (H1): There is a significant difference 

between Locality of the respondent and the user experience 
of DBOT. Null hypothesis (H0): There is no significant dif-
ference between Locality of the Respondent and the user 
experience of DBOT.

Statistical test: Two Sample ‘t” Test. Level of Significance 
(α): 0.05

Findings:
Table 16 reveals that the Probability value of all components 

is greater than the level of significant value (0.834 > 0.05) and 
so the research hypothesis is rejected, and the null hypothesis 
is accepted. The results prove that there is no significant differ-
ence between the DBOT user based on Locality, and hence it 
could be concluded that the user experience about all compo-
nents in the DBOT for respondents living in City/Town and 
Village, does not show a greater difference.

3. Association - DBOT User based on Age:   
The Chi-square test is done to check the association be-

tween the DBOT user based on Age and the results are shown 
in Table 17.

Research hypothesis (H1): There is a significant difference 
between Age of the respondent and the user experience of 
DBOT. Null hypothesis (H0): There is no significant differ-
ence between Age of the Respondent and the user experience 
of DBOT.

Statistical test: Chi-square test. Level of Significance (α): 
0.05

Table 15: Two Sample 't' Test, based on Gender. 

Table 16: Two Sample 't' Test, based on Gender. 

Table 17: Chi-square Test based on Age. 
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Findings:
Table 17 reveals that the Probability value of all components 

is greater than the level of significant value (0.088 > 0.05) and 
so the research hypothesis is rejected, and the null hypothesis 
is accepted. The results prove that there is no significant dif-
ference between the DBOT user based on Age, and hence it 
could be concluded that the user experience about all compo-
nents in the DBOT for respondents of age groups- <15, 16-40, 
41-60, and above 60 years, does not show a greater difference.

Comparison - DBOT User based on Educational Qualif ica-
tion:   

The One-Way ANOVA was done to check the comparison 
between the DBOT user based on Educational Qualification 
and the results are shown in Table 18.

Research hypothesis (H1): There is a significant difference 
between Age of the respondent and the user experience of 
DBOT. Null hypothesis (H0): There is no significant differ-
ence between Age of the Respondent and the user experience 
of DBOT.

Statistical test: One-Way ANOVA test. Level of Signifi-
cance (α): 0.05

Findings:
Table 18 reveals that the Probability value of all components 

is greater than the level of significant value (0.452 > 0.05) and 
so the research hypothesis is rejected, and the null hypothesis is 
accepted. The results prove that there is no significant difference 
between the DBOT user based on Educational Qualification, 
and hence it could be concluded that the user experience about 
all components in the DBOT for respondents of Educational 
Qualification- School completed, College completed and Illit-
erates, does not show a greater difference.   

4. Relationship - DBOT User based on All Components:
The Correlation technique is done to check the relation 

between the DBOT user based on All Components and the 
results are shown in Table 19.

Findings:
Table 19 shows that there is a significant correlation be-

tween all the Components namely Diabetes History, Medical 
History, Family History, Medical History (For Women Only), 
Eating/ Exercising Habits, Tracking Health Status (Lab Test 
Results), Prescription Status, Knowledge about reducing the 
risk, Frequently Asked Questions, and DBOT Usage. From 
the above analysis, it could be concluded that there exists a 

Table 18: One-Way ANOVA Test based on Educational Qualification. 

Table 19: Correlation based on All Components. 
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strong relationship between all the components among each 
other.

5. Factor Analysis - DBOT User based on All Components:
The Factor Analysis is done to check the relation between 

the DBOT user, based on All Components and the results are 
shown in Tables 20-22.

From the above analysis (Table 20), the KMO value is 0.767, 
(which is very high), shows that the factor analysis is beneficial 
to test the components. Bartlett's test results .000 < 0.05, shows 
that it is significant for each component. 

From the above analysis (Table 21), each component is 
grouped under 5 factors, according to their flexibility of usage. 
The first factor has 19.531 percentage of variance, the second 
factor shows 13.456 percentage of variance, the third factor 
with 13.158 percentage of variance, the fourth factor hav-
ing 12.270 percentage of variance and the fifth factor shows 
12.197 percentage of variance.

From the above Table 22, it could be derived that the First 
factor consists of the components- Diabetes History, Medi-
cal History and DBOT Usage and the Second factor includes 
Medical History (For Women Only) and Tracking Health 
Status (Lab Test Results). The Third factor comprises compo-
nents- Knowledge about Reducing the Risk and Frequently 
Asked Questions, the Fourth factor incorporates the com-
ponent- Prescription Status and the Fifth factor involves 
components like- Family History and Eating/ Exercising 
Habits. 

The principal findings of this research paper are as follows. 
The components-Diabetes History, Medical History and 
DBOT Usage and Very Easy to use by the respondents. The 
components-Medical History (For Women Only) and Track-
ing Health Status (Lab Test Results) are Easy to handle and 
use by the respondents. The components- Knowledge about 

reducing the risk and Frequently Asked Questions are Moder-
ate to use. The components- Prescription Status is Hard to use 
and the components-Family History and Eating/ Exercising 
Habits are Very Hard to use, by the respondents.

Suggestions from the respondents, for contouring DBOT, a 
User Friendly chatbot:

From the questionnaire, the following proposals and recom-
mendations are delineated by the respondents, to append in 
DBOT, to make it as a user friendly chatbot. 

• Chatbot Content to be displayed in Local language 
(Tamil- Official language of Tamil Nadu)

• Add a Diet Chart 
• Reducing the number of questions under each com-

ponent
• Increasing the number of questions under each com-

ponent 
• Simplify the FAQ, as some answers are found hard to 

understand.
• Avoid personal questions 
• Recommend Test Centers
• Add Case studies for diabetic complications
• DBOT is extensive and long-drawn 
• Encompass Voice Chat Assistance 
• Include the Availability of the physician
• Comprehend illustrations and demonstrations for 

Diabetic Foot Ulcer
• Enclose latest statistics and instructions about Diabe-

tes
• Mapping the close by location of pharmacy
• Set down an Exercise Chart
• Glossary for Diabetes-terms and meaning
• Space to post patient’s queries
• Few Monotonous/irrelevant questions to be expunged
• Save option for patients’ information
• Include Components relating emotional health
• Network bandwidth is a major bottleneck to access 

the chatbot
• Include doctor’s appointment schedule
• 1 to 1 Conversation with the physician
• Insert “Drag and Drop” option
• Encompass space for Patient’s feedback
• Reminder for Follow-up date
• Append Visuals, Smiley’s and GIFs
• Avoid Message chunking
• Evade Conversation delays
• Strengthening security for Personal data
 �   Conclusion
In this research paper, a Chatbot for Diabetes Mellitus, 

named DBOT, was designed and shared with the diabetic pa-
tients for their utilization. Later, a questionnaire survey was 
conducted to receive the feedback from the respondents about 
user experience. I enquired the respondents about what they 
felt while chatting with DBOT and whether they found any-
thing unclear. The filled-in questionnaire was collected, and 
the data are analyzed using statistical techniques. The principal 
findings of this research paper were as follows. According to 
the results, the components namely-Diabetes History, Medical

Table 20: KMO and Bartlett's Test. 

Table 21: Total Variance Explained. 

Table 22: Rotated Component Matrix. 
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History, and DBOT Usage are found to be Very Easy to use 
by the respondents. The components-Medical History (For 
Women Only) and Tracking Health Status (Lab Test Results) 
are Easy to use by the respondents. The components- Knowl-
edge about reducing the risk and Frequently Asked Questions 
are Moderate in difficulty to use. The components- Prescrip-
tion Status is hard to use and the components-Family History 
and Eating/ Exercising Habits are Very Hard to use, by the 
respondents. Through the questionnaire, proposals and recom-
mendations are delineated by the respondents, to improve in 
DBOT, to make it as a user friendly chatbot. I was surprised 
while I gathered the feedback, and I realized those facts that 
went unnoticed during the building phase. The resulting find-
ings guided me further to structure the DBOT more effectively, 
in the future. My chatbot does not provide the user with the 
cure for their diabetes problems but gives patient’s data to the 
doctor. DBOT is a tool supporting the diabetic patients and 
ensures it will not substitute the professional medical advice 
that a physician gives in person.  It will encourage, stimulate, 
enlighten, instruct, and captivate the diabetic patients in super-
vising their health with a simple, manageable, uncomplicated 
cost-effective technology. This DBOT will provide diabetic pa-
tients with clinically validated particulars about Diabetes and 
all that the patients have to do is to commence chatting with 
DBOT, being quicker, cheaper, and easier and accessible at all 
times through a few button clicks. And finally, it connects the 
user to the doctor if necessary. The future step is to incorporate 
the recommendations and suggestions of the users and restruc-
ture the DBOT for enhanced effectiveness.
�   Acknowledgements
Harnishya Palanichamy thanks Dr. Rabih Younes, Assis-

tant Professor of the Practice, Department of Electrical and 
Computer Engineering, Duke University for his continued 
guidance throughout this project.
�   References

1. Maria Manuela Cruz-Cunha., Isabel Maria Miranda., & Patricia 
Gonçalves. (2013, April). Handbook of Research on ICTs and 
Management Systems for Improving Efficiency in Healthcare and 
Social Care. https://www.igi-global.com/dictionary/did-health-
economics-appear-were/12893.

2. Hartz, J., Yingling, L., & Powell-Wiley, T.M. (2016, December). 
Use of Mobile Health Technology in the Prevention and Manage
ment of Diabetes Mellitus. Current Cardiology. https://pubmed.
ncbi.nlm.nih.gov/27826901/.

3. Lamprinos, I., Demski, H., Mantwill, S., Kabak, Y., Hildebrand, 
C., & Ploessnig, M. (2016, July). Modular ICT-based Patient 
Empowerment Framework for Self-management of Diabetes: 
Design perspectives and validation results. International Jour
nal of Medical Information. https://pubmed.ncbi.nlm.nih.
gov/27185507/.

4. Fijacko, N., Brzan, P.P., & Stiglic, G. (2015, October). Mobile Ap
plications for Type 2 Diabetes Risk Estimation: A Systematic Re
view. Journal of Medical System. https://pubmed.ncbi.nlm.nih.
gov/26303152/.  

5. Szydlo, T., & Konieczny, M. (2016, October). Mobile and Wearable 
Devices in an Open and Universal System for Remote Patient 
Monitoring. Microprocessors Microsystem. https://dl.acm.org/
doi/abs/10.5555/3034193.3034322f

6. Gao, C., Zhou, L., Liu, Z., Wang, H., & Bowers, B. (2017, May). 

Mobile Application For Diabetes Self-Management In China: Do 
they Fit for Older Adults International Journal of Medical Infor
mation. https://pubmed.ncbi.nlm.nih.gov/28347449/.

7. Fonda, S., Kedziora, R., Vigersky, R., & Bursell, S. (2010, October) 
Evolution of a Web-based, Prototype Personal Health Application 
for Diabetes Self-management.  Journal of Bio Medical Informa
tion. https://pubmed.ncbi.nlm.nih.gov/20937479/.

8. Hood, M., Wilson, R., Corsica, J., Bradley, L., Chirinos, D., & Vivo, 
A. (2016, December). What do we know about Mobile Appli
cations for Diabetes Self-management? Journal of Behavior Medi
cine. https://pubmed.ncbi.nlm.nih.gov/27412774/.

9. American Diabetes Association. Frequently Asked Questions: 
COVID-19 and Diabetes. https://www.diabetes.org/coronavi
rus-covid-19/how-coronavirus-impacts-people-with-diabetes.

10.Vijayaprasad Gopichandran & Kalirajan Sakthivel.  (2021, June). 
PLOS ONE. Doctor-Patient Communication and Trust in Doc
tors during COVID-19 times-A Cross Sectional Study in Chen
nai, India. https://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0253497.

11.Mohan, V. (2020, December). Health World.com. The Risk of a 
Fatal Outcome from COVID-19 is up to 50% Higher in People 
with Diabetes. https://economictimes.indiatimes.com/industry/
miscellaneous/risk-of-fatal-outcome-from-covid-19-is-up-to-
50-percent-higher-in-people-with-diabetes/diabetics-at-risk/
slideshow/79591019.cms.

12.Sarah, L., &  Medha N. (2020, July).  JAMA Internal Medicine.  
Caring for Older Adults with Diabetes during the COVID-19 
Pandemic.https://jamanetwork.com/journals/jamainternalmedi
cine/fullarticle/2768362.

13.Pawar, P., Jones, V., Bert.-Jan F. van Beijnum, & Hermens, H. 
(2012, June). A Framework for the Comparison of Mobile Patient 
Monitoring Systems. Journal of Bio Medical Information.
https://www.sciencedirect.com/science/article/pii/
S1532046412000287.

14.Farahani, B., Firouzi,F., Chang, V., Badaroglu, M., Constant, N., 
& Mankodiya, K. (2018, January). Towards Fog-driven IoT 
eHealth: Promises and Challenges of IoT in Medicine and Health
care. Future Generation Computer System.  https://www.science
direct.com/science/article/abs/pii/S0167739X17307677.

15.Andrew Reyner Wibowo Tjiptomongsoguno., Audrey Chen., 
Hubert Michael Sanyoto., Edy Irwansyah., & Bayu Kanigoro. 
Medical Chatbot Techniques: A Review, Software Engineering 
Perspectives in Intelligent Systems, Book series AISC, volume 
1294, Springer International Publishing, 2020, November, pp 1-11. 
DOI: 10.1007/978-3-030-63322-6_28.

16.Vivek Katariya., & Vitthal, S. Intelligent Healthbot for Trans
forming Healthcare. Proceedings of National Conference on Ma
chine Learning, Department of Information Technology, MIT 
College of Engineering, Pune, India, March 26, 2019. ISBN: 978-
93-5351-521-8. (Accessed on 29 October 2021).
https://www.researchgate.net/publication/332413616_Intelligent_
Healthbot_for_Transforming_Healthcare

17.Ahmed Fadhil. (2018, March). A Conversational Interface to Im
prove Medication Adherence: Towards AI Support in Patient’s 
Treatment. https://www.researchgate.net/
publication/324055736_A_Conversational_Interface_to_Im
prove_Medication_Adherence_Towards_AI_Support_in_Pa
tient's_Treatment.

18.Engati Team. How are Intelligent Healthcare Chatbots being used 
in 2021 and Beyond?  (2021 May). https://www.engati.com/blog/
chatbots-for-healthcare.

19. Nadarzynski, T., Miles, O., Cowie, A., & Ridge, D. (2019 August). 
Acceptability of Artificial Intelligence (AI)-led Chatbot Services in 
Healthcare: A Mixed-methods Study. Digital Health. 

ijhighschoolresearch.org



 90 DOI: 10.36838/v4i4.16

https://pubmed.ncbi.nlm.nih.gov/31467682/.
20.Dharwadkar, R., & Deshpande, N.A. (2018 June). A Medical 

Chatbot. International Journal of Computer Trends Technology. 
https://www.ijcttjournal.org/archives/ijctt-v60p106.

21.Krishnendu Rarhi., Abhishek Mishra., & Krishnasis Mandal. 
(2017 January). Automated Medical Chatbot. SSRN Electronic 
Journal. https://www.researchgate.net/publication/326469944_
Automated_Medical_Chatbot.

22.Palanica, A., Flaschner, P., Thommandram, A., Li, M., & Fossat, 
Y. (2019 April). Physicians' Perceptions of Chatbots in Health 
Care: Cross-Sectional Web-Based Survey. Journal of Medical In
ternet Research. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6473203/.

23.Shaker El-Sappagh Farman Ali., Samir El-Masri., Kyehyun Kim., 
Amjad Ali., & Kyung-Sup Kwak. (2018 November). Mobile 
Health Technologies for Diabetes Mellitus: Current State and Fu
ture Challenges. IEEE Access. https://www.researchgate.net/
publication/328951990_Mobile_Health_Technologies_for_Dia
betes_Mellitus_Current_State_and_Future_Challenges.

24.Abbas Saliimi Lokman., & Jasni Mohamad Zain. (2007 August). 
Designing a Chatbot for Diabetic Patients. https://www.research
gate.net/publication/266872926_Designing_a_Chatbot_
for_Diabetic_Patients.

25.Aishwarya Kedar., Jyoti Dahale, Khushboo Patel., Shivani La
hamage., Chordiya., S.G. (2020 September). Chatbot System for 
Healthcare using Artificial Intelligence. International Journal of 
Scientific Development and Research. https://www.ijsdr.org/pa
pers/IJSDR2009083.pdf.

26.Bernhaupt., R.  Evaluating User Experience in Games: Concepts 
and Methods. Springer, London, 2010. https://link.springer.com/
book/10.1007%2F978-1-84882-963-3.

27.Asbjon Folstad., & Petter Bae Brandtzaeg. (2019 May). User Ex
periences with Chatbots: Findings from a Questionnaire Study. 
Quality and User Experience. https://doi.org/10.1007/s41233-
020-00033-2.

28.Mariska E Te Pas.,  Werner G M M Rutten., Arthur Bouwman, 
R., & Marc P Buise. (2020 December). User Experience of a Chat
bot Questionnaire Versus a Regular Computer Questionnaire: 
Prospective Comparative Study. JMIR Med Inform. https://
pubmed.ncbi.nlm.nih.gov/33284125/.

29.Zeljko Maric. (2018 March). The User Experience of Chatbots. A 
Design Science Approach.  https://research-api.cbs.dk/ws/portal
files/portal/59778977/499371_Master_Thesis_Zeljko_Maric.pdf.

30.Nogueras.A. (2021). Evaluating Chatbot User Experience-Digital 
WPI. https://digital.wpi.edu/downloads/t722hc79t.

�   Author
Harnishya Palanichamy is in Grade 10 at Hebron School, 

Ootacamund, Tamil Nadu, India. She’s passionate about the 
field of computer science and is fluent in the coding languages; 
Java and Java script. She enjoys coding and researching about 
AI. She started her coding journey by coding games in Java 
script, and she also has experience with robotics; being in the 
school robotics club. In the future, she wants to develop her 
coding knowledge by creating more complex apps.

�   Appendix I
Table 3: AndriodManifest     

Table 4: Activity_main. 

Table 5: Activity_homepage. 

Table 6: Activity_labtestchat. 

ijhighschoolresearch.org



91 DOI: 10.36838/v4i3.16

Table 5: Activity_faqpage. 

Table 8: testin. 

Table 9: testout. 

Table 10: CustomAdapter. 

Table 11: Question And Answer Variable. 

Table 12: Message Model. 

Table 13: homepage. 

Table 14: MainActivity. 

ijhighschoolresearch.org




