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Contouring A User
Centered ChatBot
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Introduction

Diabetes Mellitus (DM) is a chronic health condition that affects how the body turns food into energy. It occurs when the body either doesn't

produce enough insulin or can't use insulin effectively. lts management requires continuous adherence to medical care, self-management and
monitoring, to mitigate the risks.

A Chatbot for Diabetes Mellitus, DBOT, was designed using a set of questions grouped under the components- Diabetes History, Medical History,
Family History, Medical History (for women only), Eating/Exercising Habits, Tracking Health Status (Lab Test Results), Medrcrne Consumlng Status
Knowledge about reducing the Risk, Frequently Asked Questions (FAQ), and DBOT Usage. i | _

To design the DBOT, JAVA Coding, xml designing language and Android Studio tools were used. The flow charts and Codlng sheets for the
components were devised. The DBOT was shared with the diabetic patients for their utilisation and through aquestlonnalre survey the feedback |
from the respondents about user experience were collected. | | | |

The questionnaire data was analysed using statistical techniques like Independent Sample “t” test, Chi square One V\/ay ANOVA Correlatlon and -
Factor Analysis for the comparison, relation and association between the components of DBOT. | | | |
The future step is to incorporate the recommendations and suggestions of users and restructure the DBOT With.enh»anced'_ effectiveness.

Keywords | | |
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Background

4 ) 4 ) 4 )
D:iabetes Mellitus Medical Chatbot | Statistical Tools
SPSS 16.0 is a comprehensive system for analysing
Diabetes Mellitus (DM) is a chronic A technology that fosters interaction | data. Within this system, various tests were used
disease associated with greater rates between man and machine utilising | to compare data, find correlations between data
Ll and associate different groups of data.
of cardiovascular illness, kidney dialog flow. Chatbots are s - 't' test - is a statistical method used to
disease, vision problems, and non- programmed to understand medical ol ~ compare the means of two groups. ey
_ _ _ | < Chi-square test - is a statistical hypothesis test |
traumatic amputations. DM cannot be language, respond to user queries, used to analyze contingency tables and i
cured, but it can be detected, provide medical test resultsand even | = = determine if there is a relationship between
: : : e two categorical variables.
managed, and its prevention through connect users with healthcare + One - Way ANOVA Test - is a statistical
continuous lifestyle monitoring can orofessionals. Medical chatbots aimto | |  method used to compare the means of three |
_ -~ | ormore groups when there is one independent | =
delay the further development of the enhance patient engagement, Ay variable and one dependent variable
disease. DM management is long, ' streamline healthcare services, | - KMOTest- is a statistical measure used in
: , _ o _ S factor analysis to assess the sampling TP
costly, and requires continuous improve communication, and provide | adequacy of the data. It evaluates whether the [ -
adherence to medical care and in personalised care to individuals | datais suitable for factor analysis by measuring [
oy : : : : : : RS the correlation between variables e
addition, it requires ongoing self- seeking medical assistance. i . Bartlett test - is a statistioal test used to assess @0
management and monitoring to ,5 |  the homogeneity of variancesl across multiple |
mitigate the risks. e <) (SR I SRR
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Background - DBOT
| |

What is the difference between Type ‘
1 and Type 2 diabetes?

DBOT the chatbot was programmed by the JAVA programming language in
Android Studio, with an aim to assist diabetic patients during the COVID
pandemic, when restrictions were put in place to visit hospitals. The two main FAQs

Lab Test Results

components in DBOT are the ‘Lab Test Results’ page and the 'FAQs’ page.
During the pandemic diabetic patients were not able to go out to lab test
centres to get their diabetic test results (blood sugar levels, blood pressure
levels and HbAlc levels) checked, something that is extremely crucial. , i feie |
However, most patients have simple equipment at home that measure these | s *:‘ i What are the symptoms of diabetes
levels for them. When lab test results were sent to DBOT, DBOT was ableto | e e
respond to them by stating whether their test result was low, normal or high
and what to do in each situation. Apart from this, it also answered FAQs.

for men and women? |
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To design a medical chatbot for

diabetic patients

88

To conduct a questionnaire survey for

10 components. (listed below)

To assess the correlation within the
components itself using statistical

tools and the correlation between
individual components and the DBOT
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Methodology

Designing a flowchart of the various

Selecting 100 patients from my father’s clinic who
components of the app

have been using the app using random sampling
a. The various question and answer

. and conducting a questionnaire survey.
sequences the app will answer

patients and that their data was protected and not disclosed to

any external parties.

Ivwr? o ﬂ'.{’j r?"" : %

L2

Design a structure of tr a o .‘.vg-' - | :{“' The data received from this usti
implementing buttons and the navigation '

pathway for the different buttons and

pages.

And to deduce whether these 10

Using this Figma design to build the app ST PRV, £l el (i e

ing th ing | JAVA i
J5INg e programming tanguage ‘ user interacted with the DBOT.

Android Studio.
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[Research Questz’on) How to design a user friendly medical chatbot?

There is a significant difference between gender, age, locality and educational
(Research H_ypothesz's)

qualitication of the respondent and the user experience of DBOT

There is no significant difference between gender, age, locality and educational

( Null Hypothesis )

qualification of the respondent and the user experience of DBOT

Gﬂdgpgndgnt Vam'ablgg Gender, age, locality, educational qualitication

Diabetes History, Medical |—||story, Famlly I—I|story, Meehcal |—||story (for women A
only), Eating/Exercising I—Iab|ts Trackmg I—Iealth Status (Lab Test Results) | '

(Dependent Vam’abl&D

Medicine Consuming Status, Knowledge about reducmg the R|sk Frequently W
Asked Questions (FAQ), and DBOT Usage | vhkaen Wit
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§. Medical History
1. Have you ever been diagnosed for the following ailments?

Questionnaire for DBOT User’s Feedback

Personal Profile . ) . . )
O High Blood pressure O High Cholesterol Tnglycenides O Kidney/Bladder problems
. : O Eye orvisionproblems O Frequent nausea, vomiting, constipation, diarrhea
1. Name: § | O Surgery in the last Svears [ Haartdiseass/Chest pain O Thyroid disease
2. Sex:OMale O Female 0 Asthma O Numbness/pain tingling of hands /feet O Bone problems
3. Address: O Depression or anxiety [ Stroke O Circulation problems
3. Where do you live O CityTown O Village i O Obesity D Shortaess of Breath D Skin problems
3. Contact Number: i O Other health problems:..
4. Age: 01535 036-35 056 and above 2. Do you have any allergies? O Yes O No. [{/yes’, OMedicme OFood
5. Marital status: O Single O Married ST 3. Doyousmoke? O Yes ONo  If “yes” for how many years?
6. Does anyone else who lives with you have diabetes? O No O Yes If “yes,”, who: Have you ever tried to quit?” O No O Yes: How long 3gol..
7. Do you have Supporting person’ Care taker? OYes ONo If “yes,”, who: Would vou like information on how to quitl..

4. Do you drnk aleohol? OY¥gs, . ONo If "ves," for how many years?
Have you ever tried to quit” O No O Yes: How long 3g07..
Would you like information on how to quif), .

3. Occupation: O Self amployad [, Salaried O Notworking Workhours: 0 <8 0O>8
6. Educational Qualification:

When was your last physical examination?

5

- i o 6. How often do you see vour regular doctor?
- Ha 7. Have you been hospitlized witin the last 12 months? OYes ONo
1. Diabetes History - If "yes,” desceribe reason(s) and where:

1. How loug have you had disbetes o year diaguosed?
R s Did the above questions, amed in DBOT, under Component 2- Madical History, are conducive, beneficial and -
2. How was it diagnosed? O Accidentally O Incidentally i n~ user Siendly? O Strongly agree O Agzae, ) Disagree D Stwongly Disagree : :
What symptoms you had during diagnosis? NV 3

What type of diabetes dovouhave? O Typel 0O Typel 0O Gestational 0O Don’tknow
Eye problems: [ Advanced [J Moderate O No symptoms
Heart problems (0 Advanced O Moderate O No symptoms

BrainNerve problems: () Advanced O Moderate O No symptoms

DBOT Components- The components used in framing DBOT are listed below. Share your

Questionnaire

3. Family History
How many people live in your household?

% Teeth gams problems: 0 Advanced 0 Moderate O No symptoms Who 15 diagnosed with diabetes O First degree relatives 0 Second degres relatives
: Feetleg problems: [ Advanced 0 Moderate 0 No symptoms e I List any family members with diabetes:
; . Skin prodlems: 0 Advanced O Moderate O No symptoms e With Type I: With Type 2:
5 . BoneJoint problems: O Advanced (0 Moderate O No symptoms With high blood pressure;,. With heart attacks or other heart problems
. Gastro ntestinal problems: (J Advanced 0 Moderate 0 No symptoms g;:h moke:u : ‘gfmo'b; T
2, i _ ‘ : er complications er Diabetes related complications _______
: . Kidney problems: [0 Advanced O Moderate O No symptoms Onal drugs Taking basnli:
: . Frequent infections: J Advanced O Moderate O No symptoms _
. Other problems: [J Advanced 0J Moderate O No symptoms B8 Didtheabove questions, framed in DBOT, under Component 3- Family Historv, are conducive, beneficial and user
. Do you have any physical limitations that may affect your ability to perform your self-care? fnendly” O Strongly agree O dgze8,0 Disagree O Swoagly Disagree
W OHearng problems O Problems with the use of your hands

OVision loss O Problems with the use of your feet

- A\ 33*3;’7 - A ‘l."“;' ﬂ’vp Qe Nk Qo

e ST TR




INNOSPHERE ) ’

o

At

A G L

. INDIA
¢ STUDY AREA

TIRUCHIRAPPALLI




e — - — > -

Tracking Health Stades
(Lab Test Results)
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T=0415. D08 679>005
Not Sonécant

Tl 722, 00208 M0 <008
IM>005
Not Sagniicant

Te099. D08  31>008
Nt Sgnicant

Ted 027, 00408 26>008
Not Sgnicant

12126400298 209>008
Not Sonficart




 ( INNOSPHERE )

I » y " o

- Comparison - DBOT user based on local

B -""-Tﬂ,"wo'1'.S:a'r;fﬁ.p'[é-? M Taeh ol e

1528 32 s

1343 ' a00 1300

237 T97c 206

s 7240 ans 6 oLs 603 « 008

24 ars 912 1023 AP > 008

1.6t 1114 1.3 1473 %0 >00s

5an .12 545 500 AT > 005
Nt Sagrefcant

0.2 2 012 w027 ave 258 >008

1149 2700 2270 2592 A0 =008

1.1 ara 11.00 a1 47T >0 0%
Not Sigrficant

17 9085 7 4920 172121 239478 834 »>005




- [ INNOSPHERE )

- Association - DBOT user based on age
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Comparison - DBOT user based on all ten components
One - way ANOVA test

Madical Mistory Eating’ Tracking Knowlodge

Al Diabotes | Medical | Family ¥ | oaith Status [Prescription]  about || pgor
Components | Mistory | Mistory |History | (ForWomen | EXSCORIN0| 0 ob Tost | status | reducing Q:‘;P" Usage
Ondy) < Results) the risk o
1 054 | -018 - 126 175 17 - 495" 037 073 | .123
Diabetes 005 | .008 021 002 024 000 015 048 | .022
Mestory
100 100 100 100 100 100 100 100 100 | 100
054 1 010 009 -063 -.002 -018 ..054 -035 |.110
Medical History| 005 021 027 036 05 007 .08 029 | .027
100 100 100 100 100 100 100 100 100 | 100
.018 010 1 -.037 -.093 -.129 045 019 049 |[-.121
Famdy Wistory | 008 | .021 015 035 020 05 .05 028 | .032
100 100 100 100 100 100 100 100 100 | 100
.126 009 | -037 1 131 092 121 -112 .036 | .061
Medical History
ffaozw)"" 021 027 | 015 019 036 032 026 019 | .050
y
100 100 100 100 100 100 100 100 100 | 100
-175 | -063 | -.093 131 1 -148 100 187 -105 [-.128
Eating
Exercising .002 036 | .035 019 014 021 002 030 | .020
Habits
100 100 100 100 100 100 100 100 100 | 100
117 | -002 | -129 092 . 148 1 .027 ..226' 112 | 185
Tracking Health
Status (Lab | .024 05 020 038 014 000 024 026 | .045
Teat Results)
100 100 100 100 100 100 100 100 100 [ 100
-495" | -018 | .045 121 100 -.027 1 -.003 -086 | .099
Prescription I™580 | 007 | .05 032 021 .000 007 039 | .028
Status
100 100 100 100 100 100 100 100 100 | 100
037 | -054 | 019 - 112 187 -226' -.003 1 063 | .023
Knowledge
sbout reducing| 015 05 05 026 002 024 007 031 | .019
the risk
100 100 100 100 100 100 100 100 100 | 100
073 | -035 | -.049 - 036 -.105 112 ..086 063 1 158
Frequently
Asked 046 020 | .028 019 030 026 039 031 017
e R It-
100 100 100 100 100 100 100 100 100 | 100 esu Rl
123 110 | -121 061 -.128 185 099 023 158 1
DBOTUsage | 022 | .027 | .032 .050 020 045 028 019 017

There eX|sts a strong relatlonshlp between all the

100 100 | 100 100 100 100 100 100 100 | 100 Components among eaChOther. :'J ‘. 93 ’. AT AN

Factor Analysis - DBOT user based on all components
KMO and Bartlett's Test

KlserWeyerOin Neasure o Samplng Adequacy | T
Bl Tesof Sphry | Aooror ChiSuare | 84412

I

g | W £
‘Resul ¢ -
A KMO value over O 5 and a srgmflcance level for
the Bartlett s test below O 05 suggest there |s
substantlal correlatlon |n the data

 The KMO value is 0.767, (whlch is very hlgh)»
shows that the factqr analy:.;'_ls is benefrcral to test

the camponents, . 7. i 0
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Total Variance

il Egenvales Biclon Sums of Squind
Diabetes Histe

Medical Histo
Family Histe
Medical History (For Women On ;
Eating/ Exercising Habits .
Tracking Health Status (Lab Test Results :
Prescription Status

adge about Reducing the Risk

Tol | %l | Comolatve | Totl | %f | Comolative | Tol | %ol | Cumclative
Varianco | % Varance | % Varianco | %

T84 19816 [ 10818 | 1764 | 19816 | 19816 | 1758 [ 19301 [ 10I
2 | 1260 [ 13660 (30700 [ 120 [ 19690 [ %109 [ 1211 | 13466
§ [AATT (13074 (46763 [ AT | 1300 | 67D [ 1184 [ 13158 |46.45
d (100 [ 12107 [58960 (1098 [ 12197
)

067 | 1202 16250 | 1047 | 1631 | 70612 | 1088 [ 1197 | T0GR2

-

—a |
=
=
=
=
—
—

b . B
e T

~ Result- Each compone ped under 5

~factors, according to t
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Suggestions from rvespondents of the survey

» Chatbot Content to be displayed in Local language (Tamil- Official language ofTamil Nadu)
e Add a Diet Chart ‘ |
* Reducing the number of questions under each component

e Increasing the number of questions under each component

- 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' o
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Conclusion

The feedback received from the questionnaire acts as guidelines on how to structure the DBOT more
effectively in the future. DBOT is a tool supporting the diabetic patients and ensures it will not substitute
the professional medical advice that a physician gives in person. This DBOT will provide diabetic patients

with clinically validated particulars about Diabetes and all that the patlents have to do is to commence

chatting with DBOT through a few button clicks. It also connects the user to the doctor if necessary From iy

the questionnaire data that was analysed, it can be concluded that DBOT is de5|gned in such a way that |t "
is easy to use for regardless of gender, literacy age, or locallty A user mterface that is |ntU|t|ve and

straightforward, ensuring that individuals of all backgrounds can naV|gate the app with ease has been 2 -
implemented in DBOT. By incorporating clear and 5|mple language V|sual Cues ‘and easy to understand |
instructions, it has been made sure that literacy levels do not pose a barrler to usmg DBOT Addltlonally, e

the design takes into account diverse age groups, with features that are acce55|ble and appeallng to users | |

of all ages.
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