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ABSTRACT

A diagnostic test is a method used to determine the presence or absence of disease in a person who has been suspected of
having it. Interpreting the diagnostic test results can be quite daunting for an individual with little to no familiarity with
the healthcare terms. Mobile, nowadays has become an integral part of one's life so designing and developing a prototype
that is compatible with mobile user interface that can monitor and track the health regime of an individual will be
helpful. Therefore, we have developed an android application named ‘RepScan’, a one stop application for users with
multiple modules wherein no Internet connection is required, developed using Java and XML as languages and Android
Studio as Integrated Development Environment (IDE) for the Android platform. The objective of the application is to
assist the user to understand their diagnostic test reports (CBC, Blood glucose test, Thyroid Hormone test) in an
uncomplicated manner. It is designed with an approach to give output based on the values entered for various entities
present in the diagnostic reports. Furthermore, one can learn more about the possible causes, future complications, and
home remedies related to their diagnosis with this app. In addition to interpreting the test results, RepScan also offers
multiple health calculators to the users, where one can calculate their Body Mass Index (BMI), Basal metabolic rate
(BMR) and Total body water (TBW). The RepScan “Track It” feature is added to help an individual keep track of their
menstrual cycle. In the future, RepScan will have more modules integrated to make it a more sophisticated, self-help tool

providing a wide range of facilities to the end-user.
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1. INTRODUCTION

Humans are eukaryotic multicellular organisms consisting
of billions of cells of many types which come together to
form tissues and different tissues come together to form
organs. All these organ systems work together for the
normal, healthy and efficient functioning of the complex
organism i.e., humans. Failure in functioning of any one
of the organ systems may lead to a state of unease i.e.,
disease. In order to detect the cause behind the disease,
one needs to undergo several in-vitro diagnostic tests
which may pinpoint us towards the exact cause of disease
[1]. Diagnosis may be carried out on a sample of
blood, urine, stool or tissue in clinical laboratories, or
nowadays, at home using ready-to-use home kits [2].
Most commonly prescribed diagnostic tests are complete
blood count (CBC), thyroid tests, urine tests, blood
glucose tests, etc.

This paper presents the implementation of a software
application to monitor and track the health regime of a
subject via a mobile platform. The presented prototype

application “RepScan” which includes three tests, namely,
CBC, TSH test and blood glucose allows the user to
enter their test values and get an idea about the result.
Furthermore, depending on the result they can learn
more about the possible causes for their results, future
complications they may encounter and remedies they can
try at home. In addition, they can calculate and keep
track of their BMI, BMR, TBW while women can be in
tune with their period cycle with the help of “track it”.
CBC is a common type of blood test that evaluates a
number of health-related issues and is often prescribed as
a part of routine check-up. The test aims at analysis of
different components of blood such as: Red Blood Cells,
White Blood Cells, platelets and hemoglobin etc [3].
These can help in reviewing anaemic conditions, body
immunity, infections, inflammation, clotting issues and
signs of blood cancer [4].

Thyroid tests are a group of blood tests that helps
in determining the healthy functioning of thyroid
gland. This test is requested to confirm cases of
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hyperthyroidism, hypothyroidism, thyroid-suppression,
anxiety disorders, atrial fibrillation etc [5].

A Blood glucose test is a procedure to determine glucose
status within the human body. It helps in diagnosing
discases like diabetes mellitus, hypoglycaemia or
potential risk of developing diabetes, Patients suffering
from abnormal blood sugar levels need to undergo this
test at frequent intervals [6].

Body Mass Index (BMI), Basal Metabolic rate (BMR) and
Total Body Water (TBW) are general health parameters
which take height, weight, age and gender into consi-
deration [7]. The body mass index (BMI) is a method of
measuring weight status in a person and identifying
potential health issues in individuals. BMR is the total
number of calories the body burns at rest while TBW is
the total amount of fluid (water) in the human body [8].
Ovulation is the process of release of egg from ovary into
the fallopian tube for fertilisation. Knowing the day of
ovulation (fertile window) can help women get pregnant
or avoid pregnancy by engaging in intercourse on those
particular days [9].

2. MATERIAL AND METHODS

2.1. Why android operating system?

Android is a complete open-source platform designed for
cellular gadgets. It is supported by Google and is owned
by the Open Handset Alliance. Android has a Linux-
based operating system that is mostly used to power
mobile devices like smartphones and tablets [10]. Its
usability isn't always restrained to cellular devices.
Android has a hardware-independent operating system
that operates on a variety of devices from various
manufacturers. Android has been complete software
stack for mobile devices. Android APIs has a set of class
file which provides easy access to several features like
location, web, telephony, WiFi, media, camera, and so
on. All of the tools, frameworks, and software required
to create a mobile application are free [11].

2.2. Developing stage

For developing Repscan app we have used Android
Studio for app development. Android Studio is the
official Integrated Development Environment (IDE) for
Android app development it is based on Intelli] IDE.
Android studio improves productivity while developing
Android apps by adding even more features to Intelli]'s
excellent code and developer tools. Every project
consists of modules which includes source code and

resource files.

3. REQUIREMENT AND ANALYSIS

3.1. Hardware Requirements

The Hardware requirement to build this application is
given below:

Microsoft Windows 7/8/10

Operating System (32 or 64 bit)

3 GB RAM minimum
RAM 8 GB RAM recommended 1 GB
for Android Emulator

4 GB Disk Space Recommended.
500 MB for IDE + 1.5 GB for
Android SDK and Emulator
System Image
2 GB Minimum

Disk Space

Screen Resolution 1280 X 800 Minimum.

Processor Intel i3 Dual Core

3.2. Software Requirements

Software required to build an android app is android
studio or eclipse. However, we have chosen Android
studio for a multitude of reasons.

Android plugins can be installed in IDE like Eclipse,
NetBeans, etc. Eclipse is an all-purpose IDE while
Android Studio is a standalone IDE specifically for
creating android applications developed by Google
Developers.  Android studio makes exporting and
uploading APK on PlayStore easy with a single click.

The two official programming languages for Android are
Java and Kotlin. Java is the official language of Android
development. We chose Java as our coding language as
we were already familiar and comfortable with the
language, and wanted to put a use to what we learnt in
java.

4. RESULTS
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5. DISCUSSION

5.1. Definition of Problem

At present, there are numerous smartphone applications
freely available on the playstore that help track medical
records, provide diet plans according to respective
diseases and deficiencies. However, there is no such
application which takes diagnostic test values as input
from the user and provides them with inference of that
specific test. For a person who has little to no knowledge
of biological terms, it can be quite daunting for them to
make sense of the test results obtained and such an
application can be of great use to them.

Also, a number of apps for calculation of health
parameters like BMI, BMR, TBW, ovulation prediction
are available as stand-alone apps. This raises the problem
of downloading multiple applications to check one’s
health which requires more phone space. Also, multiple
icons on the phone screen are simply unappealing and
confusing.

5.2. Objective of the proposed system

The main objective of the proposed application RepScan
was to overcome the above-mentioned problems. It takes
test values as input from diagnostic tests (CBC, Blood
Glucose, TSH test) or home kits like glucometers and
predicts the results of the test, possible causes and
complications associated with the disease and suggests
some home remedies to improve your health. RepScan
also incorporates calculators like BMR, BMI, TBW and
Track it. These calculators require basic inputs like
weight, height, gender, age and date of previous
menstrual cycle.

5.3. Survey of Existing Apps

Few applications we came across while surveying for this

project:

* BMI calculator by Splend Apps and BMI
Calculator Free by Fox planning are standalone
apps that only calculate BMI and do not give a
promising Ul.

* RMR Calculator by Soft Informative Technology
calculates RMR without proper description of the
result.

* Premom Ovulation Calculator by premom.com
asks for sign in, without which it won’t predict the
dates.

* My Ovulation Calculator by Baskaran Arunasalam
asks for a password at almost every step which is
quite tedious and overwhelming at times.
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There are different applications explaining various

diagnostics tests and giving suggestions according to the

given query. However, there is no such application which
takes the input or test values from the users to interpret
them. Some of the examples are:

* Lab Test Reference Range by Rishikshav
Acharya: provides just the Literature information
about various diagnostics and biochemistry tests such
as Hematology test, Fecal Analysis, Histopathology,
and Urinalysis etc.

* Lab Values Reference (Free) gives information
for increased and decreased counts of parameters.

5.4. Advantage of RepScan

® The application will help users to understand their
diagnostic reports in an efficient way.

e  Single application with multiple modules.

® Internet connection not required.

e It provides a better user interface.

® No patient’s privacy breach.
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