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ABSTRACT

Arogya-Kshema is the  COVID 19 Infection Self-Assessment
Test App (Android). The Android app is made available using
Google Server and Google play store for general public. The
test covers all the symptoms of the COVID-19 Infection. The
test has been designed in consultation with Medical doctors
and experts. The COVID -19 infection symptoms tested are
as per the guidelines of ICMR and WHO. There are 13
Multiple Choice questions which the user needs to answer.
The test results are provided as different colour codes to
prioritize the patients for further Medical consultations. The
green code is for the person who is free from the COVID-19
Infection. Blue and Red code indicates suspected infection
and the user is advised to consult the doctor at the earliest.
The test is made available in Hindi and English and many
other languages (Malayalam, Tamil, Telugu, Kannada,
Marathi, Bengali, Japanese, Spanish, Italian, German and
Russian).
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1. INTRODUCTION

COVID-19 stands for Corona Virus Disease of 2019[5]. The
COVID pandemic started in December 2019 in Wuhan,
China. It has been spreading world-wide and resulted in
Global infection of more than 13 million people and death of
more than half a million persons [1] based on WHO
Dashboard as on 17th July 2020. The highly infectious
COVID-19 has resulted in many lock downs and serious
distress. There are many biological vaccines under
development [4]. However, till the biological vaccines are
developed, in order to control and contain the spread of
COVID-19 infections, the only solution is Social Vaccine.
The Social vaccine is for new normal of social and behavioral
modalities. Some of the measures of social vaccines are Social
distancing, wearing masks, Sanitisation etc.

The symptoms of the patients can be analyzed and decisions
whether they are COVID-19 infected can be arrived at by
medical experts. However, there may be cases of
mild/moderate infection due to which clear decisions are
difficult. Also, there are many diseases with overlapping
symptoms which can make it difficult to arrive at a clear-cut
diagnosis. In this regard, the confirmation may be obtained
through biological testing. Due to large number of COVID-
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19 Infection cases, it will be a burden on medical facilities to
test all the people. This is where Self-Assessment Test plays
an important role.

The persons who are suspecting that they have COVID-19
infections need not rush to hospitals. Rather, they can use the
ArogyaKshema App which is made available free for Android
phones. They can run the app and enter their choices for the
questions posed by the app. The app will generate an advice
which can help the users in making a decision to consult the
Doctor. The ArogyaKshema App thus helps prioritize the
patients and thus helps reduce the unnecessary rush at
Hospitals. Also, biological tests which are administered in
hospitals and diagnostic labs, are expensive and time
consuming. ArogyaKshema app will thus save cost and effort
significantly.

This paper is structured as follows: In the next section, the
current practices in COVID-19 testing are discussed. In the
section 3, ArogyaKshema architecture and design are
presented along with its components. In section 4,
implementation and usage of ArogyaKshema App are
discussed. The summary and conclusions are presented in
section 5.

2. COVID-19 TESTING

The COVID-19 global pandemic requires that extensive
testing need to be done to find people who have been infected
with corona virus. Such infected persons need to be isolated
and medical treatment should be provided at the earliest to
contain and control the spread of COVID-19 infection. The
best strategy in this regard is testing. There are two
approaches of testing:

A. Biological testing using samples collected from
individuals (Nasopharyngeal Swab)

B. Symptom based testing

The biological testing using samples collected through
Nasopharyngeal Swabs is through two approaches i.e. RAT
(Rapid Antigen Test) and RT-PCR (Reverse Transcription
Polymerase Chain Reaction). The following table shows the
comparison of RAT and RT-PCR:
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Table 1: Test Comparison (Source TOI July 31st 2020)

Sl RAT RT-PCR
No
1 Time taken is 15-30 Time taken is 3-4 hours
minutes
2 Cost is around Rs 450 Cost is around Rs 2500
3 Result is made visible Result is read by the

to Eye machine

4 Accuracy is low with Accuracy is very high and

very high False RT-PCR is considered gold
Negative standard for detection of

SARs_COV2 virus

International Journal of Computer Applications (0975 — 8887)
Volume 175 — No.18, September 2020

The following table for testing statistics shows that the large
number of testing to be carried out. In India, more than 20
million tests are performed as on 3rd August 2020 with
around 6 lakh tests in a day. The significant effort and cost
involved in the massive scale of testing shows that alternate
methods of cost effective and high-speed testing are the need
of the hour.

Table 2: COVID-19 testing Statistics (source [16])

Country Date Tested Units Confirmed % Tested /million | Confirmed/ million
people people
China 22 June 90,410,000 samples 0.09 62,814 63
USA 3 August 57,543,852 samples 4,694,126 8.2 173,856 14,182
Russia 29 July 27,857,850 samples 3.0 189,838 5,687
India 4 August 20,864,750 samples 1,855,745 8.9 15,121 1,345
UK 2 August 12,250,937 samples 25 181,372 4,525

The major symptoms of the COVID-19 infection are
published by ICMR and WHO [1,12] and are listed in the
following table. As the COVID-19 Infection is being studied,
the list of symptoms may be updated. The new symptoms of
Loss of Tase/Smell were recently updated by ICMR. The
majority of the symptoms require that the individual infected
should observe the symptoms and communicate then to
healthcare worker or Medical Doctor.

Table 3: Symptoms and indicators

Sl Symptom Indicator/Remarks
No

1 Fever Thermometer
2 Dry Cough Feedback

3 Shortness of Breath Feedback

4 Sore Throat Feedback

5 Headache Feedback

6 Fatigue Feedback

7 Digestive: Feedback

Diarrhea/Nausea/VVomiting
8 Loss of Taste/Smell Feedback

There are also asymptotic COVID-19 infections which
sometimes can be detected by use of Pulse Oximeter. It can be
observed that Thermometer or Pulse-Oximeter, while being
useful in diagnosing the COVID-19, they are not sufficient.

The confirmation can be obtained by the advanced testing
using RAT or RT-PCR.

3. AROGYAKSHEMA:
ARCHITECTURE AND DESIGN

ArogyaKshema mobile app is developed for the android
platform and provides a COVID-19 self-assessment test kit to
the end user. The mobile application has been designed with
emphasis on user and data privacy. ArogyaKshema mobile
app does not collect, store or share information shared by user
as part of the self-assessment test. A central design point of
the Android security architecture is that no app, by default,
has permission to perform any operations that would
adversely impact other apps, the operating system, or the user.
This includes reading or writing the user's private data (such
as contacts or emails), reading or writing another app’'s files,
performing network access, keeping the device awake, and so
on. ArogyaKshema app runs on safest possible protection
level with access to only isolated application-level features,
with minimal risk to other applications, the system, or the
user. The user also has the option to review these permissions
before and after installation. In other words, ArogyaKshema
app does not require or request access to user/system sensitive
information like file explorer access, camera access,
SMS/Email access, contact access, Bluetooth / WIFI access or
even network access.
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Figure 1: ArogyaKshema Architecture

Package name : in.ac.diat.covid

Class name : FullscreenActivity.java

other.lang.js = JuittE

DIAT-COVID.html

android.webkit.WebViewClient

Figure 2: Components and interaction in ArogyaKshema App

4. AROGYAKSHEMA:
IMPLEMENTATION AND USAGE

ArogyaKshema app has been developed using latest version of
Android Studio. Packaging and code structure details:

Package name : in.ac.diat.covid
Class name : FullscreenActivity.javaHtml
Source name : DIAT-COVID.html

FullscreenActivity.java java class of the package
in.ac.diat.covid is the main activity class that renders and
manages the app activity. It uses the android webkit’s
WebViewClient that allows the display of web content as part
of the activity layout. DIAT-COVID.html is a custom

developed HTML application. It is a single page
html/javascript/css based application which is built to be
mobile responsive and provides a multi-lingual experience to
the user. It uses the following JavaScript and css files to
provide the desired user experience.

A. WB3.CSS: W3.CSS is a modern CSS framework with
support for desktop, tablet, and mobile design by
default. It is smaller and faster than similar CSS
frameworks. It is designed to be a high-quality
alternative to Bootstrap. It is designed to be smaller,
faster, easier to learn, and easier to use. It was also
designed to be independent of jQuery or any other
JavaScript library.
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B. jquery.min.js: jQuery is a fast, small, and feature-
rich JavaScript library. It makes things like HTML
document traversal and manipulation, event
handling, animation, and Ajax much simpler with an
easy-to-use API that works across a multitude of
browsers. With a combination of versatility and
extensibility, jQuery has changed the way that
millions of people write JavaScript.

C. other.lang.js is a custom developed javascript file
that provides the app with multilingual capability.

Question

International Journal of Computer Applications (0975 — 8887)
Volume 175 — No.18, September 2020

4.1 Decision Matrix

Arogyakshama app follows the following decision matrix.
Every option of every question is assigned a weightage and
final score is calculated as an aggregate sum of the weights of
the chosen options. The final score is then compared with the
threshold values to determine the suggesstion. The questions
and weights assgined to each individual option of each
question and also the thresholds of the final score is depicted
as below.

Response from user

Travel

Do you have any International Travel
History/Contact History with
Confirmed COVID 19 case?

[

History/Contact

Travel Direct Contact
History/Contact

History less than

with Confirmed
COVID 19 case

Do you have fever?
Do you have any breathing difficulty?
Do you have any pain in the body?

[ves

| History more than 14

Option - Color |Score

Moderate Severe

Are you having any fatigue/weakness?

Do you have a sore throat?

Do you have a dry cough?
Do you have diarrhoea or Nausea /
Vomiting in last 24 hours?

0 N[ |» B (WIN

Moderate Severe

BIN(W S| n

medical conditions? - Hypertension,
Diabetes Mellitus, Obesity, Heart
Disease, COPD / Asthma / Chronic
9|Lung disease, Chronic Liver Disease or
Chronic Kidney disease, Malignancy
(Cancer), are you Currently on Steroid
therapy

How is your health status in the last
48hrs?

Your age?

Do you have Loss of Taste sensation? | ]
Do you have loss of smell sensation?

10

11
12
13

The ArogyaKshema app is useful for COVID 19 Infection
Self-Assessment Test. The app can be installed on any
Android Phones. The app is user friendly and does not require
extensive training. The app is multi-lingual and supports
Indian and Foreign languages. The app has been developed in
consultation with medical doctors and is based on the
guidelines issued by ICMR and WHO.

ArogyaKshema app is standalone app developed using
Android Studio. The app has 13 Multiple Choice questions
which are designed to collect the user’s symptoms and health
conditions. The app generates diagnostic messages with
colour codes which assist the user in availing appropriate
medical advise. The app is useful for individuals, doctors,
medical staff, health care workers in the current COVID 19
Pandemic. The app is easy to use, interactive, timely, efficient
and well designed, highly secure. The app is certified by
google and published on google play store. The app is
provided free of cost and supports almost all android phones.

4.2 Installation
Download the ArogyaKshema.apk file from Link:

http://14.139.111.180/ArogyaKshema/Arogyakshema.html.
On double clicking the apk file, the installation will start. It
may take couple of minutes to install the app. The App is a
published on the Google Play store. The QR code and link of
Google play store are as follows:
https://play.google.com/store/apps/details?id=in.ac.diat.covid

Final Score Result - Color
<=16

eqtol17 or18

Worsened a lot

>=19

Figure 4: QR Code for the Google Play listing of
ArogyaKshema App

4.3 App Navigation
1.  On double clicking on the icon, the app opens up.
The first displays the drop-down menu with various

language choices:

a. Indian Languages: English, Hindi,
Marathi, Kannada, Telugu, Tamil,
Malayalam

b. Foreign Languages: Japanese, German,
Italian, Spanish, Russian
Default selection is English.
2. The user is required to select the language and click
Enter button.( Figl)
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English ®
Do you have any International Travel History/Contact History with
O Confirmed COVID 19 case?
" @ No International Travel History/Contact History
B3 @]
Travel History/Contact History more than 14 days
Deutsche O Travel History/Contact History less than 14 days
—— Direct Contact with Confirmed COVID 19 case
italiano O
Self Assessment Test for COVID-
Do you have fever?
19 Infection espaiol (@)
® No
COVID-19 Thmvr & forg @ gedic
PYCCKMiA O Yes
gteror
o = m 5 o Do you have any breathing difficulty?
® No
Yes
Bt O Do you have any pain in the body?
. ®
Sl o
Mild
DLIWIBo (@) Moderate
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Personal Details

Severe

Figure 5: Mobile Phone Screen shots of Home Screen, Language selection Menu, Assessment Test MCQs

The Self-assessment  test
questionnaire:
a.  There are thirteen questions
b. 8 questions have Yes/No option.
¢. 5 questions have multiple options
d. Users can choose one of the answers by
touching on the answer (touch screen
mobile)
e. The default answers for normal persons
without infection
The user can submit the answers by selecting
Submit Button.

begins with the

The output generated is color coded with following
screens: (Fig 2)

Green code: Message for normal or asymptotic
persons

Blue code: Message for mild infections

Red Code: Message for suspected infection where
Doctor consultation is urgently required.
Application can be restarted by selecting Home
button.

Application can be terminated easily by Phone
menu.

Immediate Medical attention is required. Your doctor

At present you don't have any symptoms of COVID.

However continue to wear mask, follow social

distancing and wash hands frequently (Preventive
measures)

You require to seek Medical Consultation. In addition,

continue to wear mask, follow social distancing and
wash hands frequently. Also Encourage your family
members to follow above mentioned preventive
precautions.

will decide regarding further testing and treatment

Continue to wear mask, follow social distancing and

wash hands frequently. Also encourage your family

members also to follow above mentioned preventive
precautions

© DIAT 2020

© DIAT 2020

© DIAT 2020

Figure 6: Mobile Phone Screen shots of colour coded out messages for the user, Green, Blue and Red
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The ArogyaKshema App output messages are based on the
inputs entered by the user. User need to be aware that any
errors in input may be their sole responsibility. The usage of
the ArogyaKshema App is monitored through google

Users by time of day

Sessions by country
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analytics. The number of users, the country of access, the
timings and mode are recorded and displayed as follows. The
analytics indicate the growing number of users and increasing
popularity of the toolkit.

Sessions by device

12am
| 2am ’
4am
| .
EE  S5am y J*J
8am
1 1 1 | ] |
10am
1 1 1| 1 |
| | I . 12pm
1 1 1 1 1 | 2pm
I N - — » I
1 | | | 4pm
1 1 |
&pm ]
]
1 1 1 | 8pm |
1 1 |
| 10pm Q D
an | Desktop Mobile Tablet
Sun Mon Tue Wed Thu Fri  Sat o o o
| 77.8% 22.2% 0.0%
“__4_= 150.5% 18.3% 1100.0%
2 3 0% 60% 80% 100%
® Users
30
20
10
July 2020 August 2020
B New Visitor B Returning Visitor
Users New Users Sessions
425 417 629
Number of Sessions per User = Pageviews Pages / Session
1.48 799 1.27
DN SV NN U= WVU Y W W R VY Sy PP VR RN SN

Figure 7: Usage statistics of ArogyaKshema

5. SUMMARY AND CONCLUSIONS
ArogyaKshema App is for COVID-19 Infection Self
Assessment Test and plays an important role in containing and
controlling the spread of COVID-19 Infection. The
ArogyaKshema App has been tested extensively and is
gaining popularity. The ArogyaKshema app is secure and
maintains strict privacy of the user. The app presents
instantaneous results enabling the users to assess themselves
in real time. The app is portable, lightweight, robust solution
with extensive support for Indian and Foreign languages. The
app augments the various testing and diagnostic tools for
COVID-19 Infection.
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