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Abstract - Usage of mobile applications and wireless networks is growing rapidly at different sectors in
the world. Mobile healthcare application is devotedly accepted by the healthcare organisations and also
by patients. The reasons behind accepting mobile healthcareapplications are as user friendly, reliable,
low cost, time efficient, mobility etc. In this project we have presented an integrated architecture for se-
cure mobile healthcare system using Machine Learning. This application provides management of pa-
tient medical records in a regionalenvironment. Here we aim to bridge the gap between the Doctor and
Patients. To provide the Patients with a seamless healthcare experience we have designed our site such
that patients can choose the Doctors according to their specialisations and book appointments to receive
hassle- free treatment. We are not only patient-oriented but we have focussed on the Doctors also, they
can register their profile having their complete details, thus saving their advertisement cost.
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INTRODUCTION pointment booking for doctors became con-
tactless[1].
This app is an Online Medical Clinic where
two users' authentication is implemented
using passport.js and bcrypt and both doctor
and patient can make their new account or
login into the existing one. Patients can
predict their problems/diseases using the Al
Consultant, by entering their symptoms into
the app and search for doctors according to
their speciality and name as well and after
that patients can book an appointment de-
ple: telemedicine and healthcare mobile scribi.ng thei.r problem in sfhort and can up-

load image files as well using multer. When
apps[1]. . .

the doctor receives an appointment mes-
Healthcare mobile applications connect sage, he/she can accept the appointment
doctors with patients who need help, easing  offline and can send the prescription that
the burden on healthcare workers. The ap-  the patient can download in case he/she lost

While hospitals and healthcare workers
worldwide make valiant efforts to save lives
during the pandemic, COVID-19 is still
spreading fast. There is no respite for doc-
tors or nurses at the front-line fighting end-
lessly[3]. As coronavirus hits the healthcare
industry, practising social distancing is our
only way to ease the burden on the hospi-
tals. But, what about non-corona patients?
How do they get help? The answer is sim-
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the hard copy[2]. The patient can also give
ratings to the doctor. Both patient and doc-
tor can edit their profiles. Al Consultant is
used for disease prediction using Machine
Learning[3].

This project is based on Machine Learning
and lies in the domain of Web Development
and the entire app stands on Javascript,
HTML, CSS, Node.js, MongoDB, Pass-
port.js and Berypt which serves the purpose
of Software as a Service. The Tech Stack
for this purpose will be HTML, CSS, Ja-
vascript for the frontend and Node.js for the
server- side, MongoDB for database man-
agement and passport.js and Bcrypt for se-
curity purposes.

OBJECTIVE

This Healthcare app is actually an Online
Medical Clinic where Doctors and Patients
can interact. This Web app has two users
authentication implemented using pass-
port.js and bcrypt. Both doctor and patient
can make their new account or login into
the existing one. Patients can predict their
problems/disease using the Al Consultant,
by entering their symptoms into the the app
and search for doctors according to their
speciality and name as well and after that
patients can book an appointment describ-
ing their problem in short. When the doctor
receives an appointment message, he/she
can accept the appointment offline. The
doctor can send the prescription that the
patient can download in case he/she lost the
hard copy. The patient can also rate the
doctor. The goal of this health app is to
make the experience of healthcare more ef-
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ficient and satisfying for all stakeholders
involved. Health apps are ultimately judged
by their value to the healthcare system;
their ability to improve the patient experi-
ence and patient outcomes as well as reduce
the costs of care. Physicians often see the
value of health apps in terms of patient en-
gagement, promoting more efficient pro-
vider-patient communication, and creating
new modalities for diagnosis and monitor-

ing[5]-[13].

PURPOSE FOR RESEARCH

The purpose for research and the goal of
this health app is to make the experience of
healthcare more efficient and satisfying for
all stakeholders involved. Health apps are
ultimately judged by their value to the
healthcare system; their ability to improve
the patient experience and patient outcomes
as well as reduce the costs of care. Physi-
cians often see the value of health apps in
terms of patient engagement, promoting
more efficient provider-patient communica-
tion, and creating new modalities for diag-
nosis and monitoring[2]-[3].

SIGNIFICANCE

To resolve the issue of searching the best
doctors among many and late diagnosis, to
prevent standing in long queues, to save
precious time of patient, this app was the
need of the hour[4].This app very well un-
derstands the need of the users with simple
registration and login facility, robust and
accurate disease prediction by the Al Con-
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sultant (using machine learning),easy ap-
pointment bookings, E-prescriptions, Doc-
tor's rating feature[7].

LITERATURE SURVEY

This app is an Online Medical Clinic where
Doctors and Patients can interact. This Web
app has two users authentication imple-
mented using Passport.js and Bcrypt. Both
doctor and patient can make their new ac-
count or login into the existing one. Patients
can predict their problems/disease using the
Al Consultant, by entering their symptoms
into the the app and search for doctors ac-
cording to their speciality and name as well
and after that patients can book an ap-
pointment describing their problem/s in
short. When the doctor receives an ap-
pointment message, he/she can accept the
appointment offline also the doctor can
send the prescription that the patient can
download anytime( in case he/she lost the
hard copy).The patient can also give rarings
to the doctor. Both patient and doctor can
edit their profile and to upload the image
files multer has been used in this webapp.

METHODOLOGY ADOPTED

The methodology adopted for Al Consult-
ant (For disease prediction)[6] :

Gathering the Data: Data preparation is
the primary step for any machine learning
problem. We will be using a dataset from
Kaggle for this problem[5]. This dataset
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consists of two CSV files one for training
and one for testing. There is a total of 133
columns in the dataset out of which 132
columns represent the symptoms and the
last column is the prognosis[9].

Cleaning the Data: Cleaning is the most
important step in a machine learning pro-
ject. The quality of our data determines the
quality of our machine learning model. So it
is always necessary to clean the data before
feeding it to the model for training. In our
dataset all the columns are numerical, the
target column i.e. prognosis is a string type
and is encoded to numerical form using a
label encoder[10].

Model Building: After gathering and
cleaning the data, the data is ready and can
be used to train a machine learning mod-
el[11]. We will be using this cleaned data to
train the Support Vector Classifier, Naive
Bayes Classifier, and Random Forest Clas-
sifier. We will be using a confusion matrix
to determine the quality of the models[12].

Inference: After training the three models
we will be predicting the disease for the in-
put symptoms by combining the predictions
of all three models. This makes our overall
prediction more robust and accurate[10].

Fig.1 Workflow for the implementation

DOI: 10.55041/IJSREM13939 |


http://www.ijsrem.com/

g’ ‘3 gﬁ

Iﬂ?“;."ﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
ISSN: 2582-3930

w Volume: 06 Issue: 05 | May - 2022

Impact Factor: 7.185

Dual authentication for patient and doctor
is used for security

PATIENT:
1)  Http protocols for Patients

GET -

» Fetch all suitable doctor's profiles from
the RGS database.

» Serves prescriptions for particular patient
id provided by doctor .

POST -
» Patient fills details and filters for booking
appointment for particular time .

DOCTOR:
2) Http protocols for Doctors :

GET -
e This request serves all appointments
booked by it's patients

POST -

« Doctor manages appointments by sending
post request to the server and can do the
actions like cancel , postpone and delete .

e Later he can provide prescription for
particular medication and send to server

| PREDICTION PREDICTION
‘ MAJORITY VOTE TAKEN l—' FINAL PREDICTION MADE ‘
* Fig. 2 Workflow Representation .
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Random Forest Classifier

Random Forest is a popular machine
learning algorithm that belongs to the su-
pervised learning technique. It can be used
for both Classification and Regression
problems in ML. It is based on the concept
of ensemble learning, which is a process of
combining multiple classifiers to solve a
complex problem and to improve the per-
formance of the model[12].

As the name suggests, "Random Forest is a
classifier that contains a number of decision
tree on various subsets of the given dataset
and takes the average to improve the pre-
dictive accuracy of that dataset.” Instead of
relying on one decision tree, the random
forest takes the prediction from each tree
and based on the majority votes of predic-
tions, and it predicts the final output.

The greater number of trees in the forest
leads to higher accuracy and prevents the
problem of overfitting[13].

Patient Patient
GET all the SChema
prescriptions
POST prescription s erver le——s!
= Doctor
Doctor Scherna
‘GET and POST to
client ap;:iar:‘xan?:ms Mongo

Fig. 3 Random Forest Classifier

Why use Random Forest?
Below are some points that explain why we
should use the Random Forest algorithm:

It takes less training time as
compared to other algorithms.
It predicts output with high

accuracy, even for the large dataset it runs
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efficiently.
It can also maintain accuracy when
a large proportion of data is missing[13].

Gaussian Naive Bayes

Naive Bayes is a probabilistic machine
learning algorithm that can be used in sev-
eral classification tasks. Typical applica-
tions of Naive Bayes are classification of
documents, filtering spam, prediction and
so on. This algorithm is based on the dis-
coveries of Thomas Bayes and hence its
name[15]-[16].

Gaussian Naive Bayes

So far, we have seen that the X’s are in cat-
egories but how to compute probabilities
when X is a continuous variable? If we as-
sume that X follows a particular distribu-
tion, you can use the probability density
function of that distribution to calculate the
probability of likelihoods.

If we assume that X’s follow a Gaussian or
normal distribution, we must substitute the
probability density of the normal distribu-
tion and name it Gaussian Naive Bayes. To
compute this formula, you need the mean
and variance of X[15].

In the above formulae, sigma and mu is the
variance and mean of the continuous varia-
ble X computed for a given class c of Y.

Representation for Gaussian Naive Bayes
The above formula calculated the probabili-
ties for input values for each class through a

© 2022, IJSREM | www.ijsrem.com

frequency. We can calculate the mean and
standard deviation of x’s for each class for
the entire distribution[16].

This means that along with the probabilities
for each class, we must also store the mean
and the standard deviation for every input
variable for the class[15].

mean(x) = 1/n * sum(x)

where n represents the number of instances
and x is the value of the input variable in
the data.

standard deviation(x) = sqrt(1/n * sum(xi-
mean(x)"2 ))

Here square root of the average of differ-
ences of each x and the mean of x is calcu-
lated where n is the number of instances,
sum() is the sum function, sqrt() is the
square root function, and xi is a specific x
value[16].

Predictions with the Gaussian Naive Bayes
Model

The Gaussian probability density function
can be used to make predictions by substi-
tuting the parameters with the new input
value of the variable and as a result, the
Gaussian function will give an estimate for
the new input value’s probability[16].

Plai|4) = — exp<~%)

i
<«

Naive Bayes Classifier

DOI: 10.55041/IJSREM13939 |


http://www.ijsrem.com/

g’ \3&
"
Iﬂ?“;."ﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 06 Issue: 05 | May - 2022 ISSN: 2582-3930

Impact Factor: 7.185

The Naive Bayes classifier assumes that the
value of one feature is independent of the
value of any other feature. Naive Bayes
classifiers need training data to estimate the
parameters required for classification. Due
to simple design and application, Naive
Bayes classifiers can be suitable in many
real-life scenarios[16].

C-Support Vector Classification

Support Vector Machine (SVM) is a super-
vised machine learning technique that is
widely used in pattern recognition and clas-
sification problems. The SVM algorithm
performs a classification by constructing a
multidimensional hyperplane that optimally
discriminates between two classes by max-
imizing the margin between two data clus-
ters. This algorithm achieves high discrimi-
native power by using special nonlinear
functions called kernels to transform the
input space into a multidimensional space
[14].

The basic idea behind the SVM technique is
to construct an n-1 dimensional separating
hyperplane to discriminate two classes in an
n-dimensional space. A data point is viewed
as an n-dimensional vector. For example,
two variables in a dataset will create a two-
dimensional space; the separating hyper-
plane would be a straight line (one dimen-
sional) dividing the space in half. When
more dimensions are involved, SVM
searches for an optimal separating hyper-
plane called the maximum-margin separat-
ing hyperplane. The distance between the
hyperplane and the nearest data point on
each side (called support vectors) is maxim-
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ized. The best scenario is that two classes
are separated by a linear hyperplane[14].

Input Space

Feature Space

Feature Transformation

Fig. 4 Demonstration of finding a separat-
ing hyperplane in high dimensional space
vs in low dimensional space.

7. SALIENT FEATURES

A WebApp based online clinic constructed
using Machine Learning, HTML5, CSS3,
Javascript, Node.js, MongoDB, Passport.js
and bcrypt.

Developed a platform where Patients can
find Doctors according to their speciality
and book appointments to have a hassle-
free experience.

Doctor can send the prescriptions which can
be saved offline in case the Patient lost the
hard copy as the pharmacist requires a
signed prescription.

8. APPLICATIONS

Positive Response to Patient’s Condition-
Doctors can monitor patient’s condition
from anywhere and can respond quickly
before it leads to any chronic disorder. They
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can keep a track of patient’s health records,
update care plans and maintain end-to- end
communication, thereby facilitating better
monitoring[19].

Reduce Complexity- In the past few
years, mobile apps development companies
UAE have forged solutions that have
changed the way we store health infor-
mation of patients, in a secure way. It sim-
plifies the healthcare provider’s complicat-
ed work by providing patient’s history on-
time when they need to make patient care
decisions. A physician can track the indi-
vidual patient-related information by taking
the help of well-designed user interface
mobile app efficiently[17].

Book an Appointment Timing- Using
mobile apps, patients can book appoint-
ments with doctors easily. It helps
healthcare providers to organize their avail-
ability time better, and notifies them when a
patient books or cancels an appointment as
well. This helps both the patients and the
healthcare service providers to save time
and effort they usually invest on a phone
call[17].

Increase the Branding- mHealth apps help
in branding by approaching a maximum
number of customers in almost all possible
ways Via sending push notifications, navi-
gating customers to the organization, and
provides access to your contact details such
as email, phone, and website[19].

Another one of the core aims of
healthcare sector is keeping the patient’s
health and their information safely. Using
app without proper standards can lead to
unsafe practices. Healthcare service provid-
ers should implement a strategy that will
help keep the quality of service high while
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9.

keeping the patients safe[17].

RESULT

The healthcare industry is going under a
massive transformation. The doctors are
now providing efficient treatment to pa-
tients with ease and patient’s comfort18].
There are several reasons to use a
healthcare app. They make complex tasks
simple and help in taking a decision cor-
rectly. The apps have already brought a
revolution in the healthcare industry and
with ever growing technology; much more
features can be expected in the near fu-
ture[20].

a
L]
2}
8
L]
L}
.
o

Fig. 5 Output

10. CONCLUSION

To ease the burden on healthcare workers
and hospitals amid lockdowns and other-
wise, the use of healthcare mobile apps is
being emphasized[20].

11. MERITS

Managing & booking of appoint-
ments made easy & quick.
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Robust and accurate prediction of
diseases from symptoms using Al Consult-
ant

Easily maintains all the previous
medical reports & prescriptions.

Finding doctors according to your
need made feasible.

Doctors can increase the reach of
his/her clinic.

Improved efficiency and speed —
The healthcare apps can enhance healthcare
delivery with more efficiency, as they can
handle multiple queries and requirements at
a time[17].

Reduction in healthcare costs — The
cost associated with the healthcare consul-
tation reduced significantly with the usage
of apps as the maintenance cost is less[10].

Easier and convenient to use — The
healthcare apps can be accessed at any time
of the day. They have a 24/7 patient moni-
toring system. The mobile health app cou-
pled with wearable devices can monitor vi-
tal stats such as blood pressure, heart rate,
glucose levels, stress management, sleepe
quality, nutrition tracking, and several other
important activities. Similarly, telemedicine
is improving the accessibility of healthcare
information to remote areas[5].

Save patients and doctors time —
With the healthcare apps, the patients can
easily connect with the healthcare provider
for consultation. It saves traveling time be-¢
tween home and the healthcare center and
also requires fewer visits as compared to
the traditional approach[18].

Seamless exchange of data — The
healthcare apps come with an inbuilt option
to share and transfer the health data acrosse
the healthcare system. Similarly, the app
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provides an option for secure and hassle-
free process payment options with different
gateways for medical bills and subscrip-
tions. If you forget to pay the bills, these
apps send notifications as a reminder[18].

Encouragement to live a healthy lifestyle,
easier communication, improved patient
monitoring, appointment scheduling, and
counseling are some other benefits of the
healthcare apps[19].

12. DEMERITS

Data Privacy — The health apps continuous-
ly collect and analyze the health data of the
person. The threat to the exposure of per-
sonal information by the hacker and sharing
with the third parties is a major concern.
Over the past few years, in several stances,
news and updates regarding the leakage of
health data have been reported by the re-
ported apps manufacturers[18].

Accuracy of Data — The information
and advice provided by healthcare apps is
also an important concern with healthcare
apps. Different apps use different methods
and tools to analyze health data. In some
cases, the data measured with the apps are
found to be varying when compared with
the MedTech devices[18].

Internet accessibility, the high cost
of smartphones, lack of regulatory approv-
al, high cost for in-purchase applications
are some of the other key factors hampering
penetration of the mobile health apps in the
market, faltering their demand[19].

Physical Examination is Limited -
Until relatively recently, live video com-
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munications technology wasn’t advanced
enough to allow for comprehensive medical
care. Today, most patients and providers
have easy access to technology that allows
high-quality video-conferencing. But for
some providers, a virtual visit may not seem
enough to diagnose or treat a patient[19].
Although virtual care can be very effective
for many minor conditions, physicians may
not feel comfortable conducting an exami-
nation over video chat. Some patients may
also see this as a reason to choose in-person
visit over virtual appointments[20].
Telemedicine  Equipment  and
Technology - Telemedicine facilitates many
remote health services, including chronic
patient monitoring, therapy appointments,
and post-operative care. All these services
run on software and hardware which can
sometimes be costly—requiring training to
use, additional IT staff to hire, and the pur-
chase of servers or other ancillary equip-
ment besides the software. Also, as is true
of all technology, glitches occur. If prob-
lems arise during a virtual visit, the com-
munication halts. That risk may be enough
for some to steer clear of telehealth plat-
forms.There may be a patient base which is
not computer-literate, or may worry about
equipment costs and setup. Still others may
just not be able to find a user-friendly tele-
health platform that fits their needs[18].

13. SCOPE OF THE PROJECT
Future of Medical Mobile App Market

Companies in the mobile app market target
particular groups to meet their needs. How-
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ever, with the growth in the user base and
variable preference, companies are also
widening their services to increased en-
gagement, exposure, and revenue. Similar-
ly, companies in the healthcare app market
are also looking for new and innovative op-
portunities to widen their services[17].
Overall, the health apps hold a huge poten-
tial to transform the medical ecosystem thus
providing better health outcomes for users.
In the coming vyears, the demand for
healthcare apps is likely to increase with the
advancement in features (like attractive in-
terface, eye-catching graphics, and icons
and analytics option), awareness among the
user, rise in the smartphone user, and also
the penetration to the new geographies.
Coupled with Artificial intelligence, the
healthcare apps will transform the
healthcare dynamics significantly. Howev-
er, the lack of data security, policy issues
regarding healthcare data and their man-
agement, and the regulatory issue will be
the major factor affecting the usage and will
act as a key barrier[19].
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