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Abstract—

The continual struggle between viral pathogens and humans has persisted throughout history. According
to the theory of evolution, every organism in the world is driven to ensure its own existence, including
even the smallest viruses. Thus, the transmission of infections by viruses is continuously advancing,
leading to a significant impact on human health in terms of illness and death. Despite the availability of 4708
advanced technology for diagnosing, preventing, and treating infectious diseases in this period, the
introduction of Diabetes Type-2 continues to pose a serious and urgent issue to the world population. An
illustrative instance is the new coronavirus, COVID-19, which originated in Wuhan, China, and swiftly
escalated into a worldwide epidemic. There was a lack of therapeutic options to treat the patient
suffering from this emerging viral illness. During this challenging situation, doctors and pharmacists were
manually prescribing the available medication based on the symptoms exhibited by the patients.
Throughout this procedure, a significant number of individuals who were infected have perished as a
result of inadequate medication. Thus, we have developed a disease prediction system in this study,
which utilizes a range of disease signs. Furthermore, we have devised a concept that can assist the
pharmaceutical industry in advancing the development of treatment for viral diseases by employing the
technique of Machine Learning. This technique essentially examines the symptoms and forecasts the most
appropriate medication for any novel ailment. Furthermore, this technology also predicts the necessary
chemical element composition that pharmaceutical businesses can utilize to produce new medicines
under the guidance of drug experts.

Index Terms-Type 2 diabetes, Viral Disease, Machine Learning, Anti-viral Medicine, Naive
Bayes,Decision Tree, Random Forest

DOINumber: 10.48047/nq.2022.20.7.NQ33564 NeuroQuantology 2022;20(7):4708-4715
1. INTRODUCTION chemicals for the development of a novel
The process of discovering a novel drug has drugis time-consuming.In the past, the medical
always been a tough endeavor. The process of industry did not have access to machine
exploring and developing a novel drug is learning techniques for investigating potential
time-consuming and might span across several medications.
years. During the initial stage of drug
discovery for any illness, the predicted number of With the advent of Artificial Intelligence (Al),
candidate compounds ranged from 10°° to  the field of computer applications has
10%°[1].The process of identifying the appropriate experienced a substantial increase. Artificial
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intelligence is just the replication of human
intellect through computer processing. The
advancement of artificial intelligence relies on the
process of machine learning, which involves
acquiring information, formulating rules for
extracting the information, making
approximation or definitive judgments, and
conducting verification. The achievements of
artificial intelligence are contingent upon the
precision of  machine learning algorithms.

The efficacy of a machine learning algorithm is
mostly contingent upon the presence of a

substantial training dataset. Currently, we
possess a vast amount of data that may be used
to train a system. The integration of artificial
intelligence (Al) into the drug development
process has significantly advanced. Al is
already playing a vital role in the analysis and
development of drug discovery. Pharmaceutical
businesses, research and development
organizations specializing in artificial
intelligence, and medical specialists can
collaborate to investigate and develop novel
medications according to specific needs.

Yasonik et al [2] introduced a recurrent neural
network (RNN) as a means to produce
compounds for the purpose of drug
development. The created molecules were
examined and utilized to optimize the network
using transfer learning. In the paper [3,4], the
authors have shown the applications of artificial
intelligence in the field of medical exploration.
The literature has provided a description of an
evidence-based evaluation method in references
[5, 6]. The future of medicine will rely on
machine learning algorithms for making
recommendations. The technology gathers
vast quantities of data based on the information
supplied by the patients. By utilizing this data,
the system undergoes training and provides
recommendations for medications. In a study
referenced as [7], scientists have created a
patient diet suggestion system by employing a
machine learning methodology. Several machine
learning approaches have been developed for
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diverse medical diagnoses. The methods

mentioned in [8,9] have been explained.
Leung et al. [10] have explored the use of
machine learning approaches in the field of
genetic medicine, which can benefit biologists,
data scientists, and medical researchers
together. Regarding the application of machine
learning  algorithms in medical imaging, there
are several relevant sources in the literature,
namely in references [11-13]. Authors have also
utilized a deep learning technique to analyze
medical imaging data and forecast illnesses
[14-16].

Our objective in this study is to examine and
investigate the appropriate medication for an

illness as suggested by our system. The
objective of our study is to develop a Machine
Learning system that can provide
recommendations for medication based on the
symptoms of a certain ailment. It has been
observed that there are several diseases that may
be treated with the same medications if they
have similar symptoms. Furthermore, it has the
capability to identify the most proximate
chemical makeup suitable for synthesizing a
unique medicine to combat any  emerging
ailments. A first compilation of illnesses and their
corresponding symptoms has been created.
Next, the medications and their compositions are
examined in relation tothe  disorders that are
stated. Utilizing symptom-based illness prediction
approaches can enhance doctors' ability to
administer drugs with more precision.

2. DATASET
PROCESSING

DESCRIPTION AND PRE-

2.1 Data Description:
The dataset was obtained from PIMA and may
be found in reference[17]. The dataset
contains a total of 7800 patient records. A
total of 350 distinct symptoms have been
identified, corresponding to 165 exclusive
illnesses. Symptoms are regarded as the
primary characteristics of illnesses.
Medications are correlated with the
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symptoms of illnesses. However, other
disorders might have similar symptoms.
However, in actual reality, the majority of
drugs or their compositions are comparable
when it comes to treating identical

symptoms of different diseases. Hence, in
order to correlate the symptoms with the
appropriate  medications, we have
employed a supervised learning methodology
to address this issue.

Prior to implementing machine learning
methods, it is necessary to do data pre-
treatment or exploratory data analysis (EDA)
in order to clean the dataset byremoving any
noise or outliers [18]. Machine Learning
algorithms have shownimproved performance
on processed data. The illnesses contained in
the datasetare listed in Table 1 below.

Table 1 List of Diseases

Swine Flu Paralysis Ebola

Allergy Chickenpox Hypothyroidism
Arthritis Hepatitis C Psoriasis

Back Pain Pneumonia Chicken Pox
Bronchial Asthma Cervical Spondylosis Vertigo

Chickenpox Gastroenteritis Hypothyroidism
Diabetes Alcoholic hepatitis Hepatitis D
Gerd Dengue Hypoglycemia
Heart Attack Migraine Common cold
Hepatitis E Urinary tract infection Acne
Hyperthyroidism Drug reaction Hepatitis A
Jaundice Osteoarthritis AIDS

Peptic ulcer disease

Tuberculosis

Chronic cholestasis

Piles Hepatitis B Hypertension
Psoriasis Hepatitis B Impetigo
Varicose veins Malaria Fungal Infection

2.2 Data Cleaning

Throughout the data cleaning process, we address all instances of missing values within the
dataset. Our dataset does not contain any missing values. Data cleaning is performed by utilizing
established outlier identification approaches, including those based on distance and clustering [19]. This

approach relies on the local outlier factor (LOF) inside each cluster.

2.3 Dimensionality Reduction

Data is transformed from a higher dimension to a lower dimension by eliminating less significant or
redundant information. This allows our algorithm to perform more effectively on a lower-dimensional

dataset.
. Xxi—x) i— ¥)
VIO — 9220 — 7)?
Where,
r = Correlation Coefficient
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Xi = Values of the x-variable in a sample
X= = Mean of the values of the x-variable
yi= = Values of the y-variable in a sample
y= = Mean of the values of the y-variable

3. METHODOLOGY

The illness prediction system utilizes three data
mining algorithms: the Decision tree classifier
[19], Random forest classifier [22], and Naive
Bayes classifier [23]. Initially, we
independentlytrain our illness prediction system
using each of the three classifiers, and thereafter
evaluate the outcomes. Accurate prognosis and
diagnosis of a specific disease are crucial for
providing appropriate therapy to a patient.
Consequently, we have allocated distinct levels of
prediction depending on the results acquired
from many classifiers. However, when reviewing
the results, we have shown that all three

classifiers consistently identify the same illnesses

Decision Tree Random Forest

Diabetes Type-1  Diabetes Type-2

Hepatitis B

A 4
_ eselimmihendiseiy

Hepatitis B

Chicken Pox Allergy

Naive Bayes

Diabetes Type-2

Hepatitis C

Drug Reaction

based onthe symptoms in many situations.
Similarly, two classifiers predict a certain disease,
whereas one classifier predicts a different
disease. Thus, if all the classifiers predict the same
illness, we classify it as having a high level of
prediction. If two classifiers predict a given
disease and one classifier does not, we take
this as an average level of prediction. If all
classifiers are predicting distinct illnesses, the
final prediction is made using the Naive Bayes
classifier. The Naive  Bayes classifier is
preferred because to its higher accuracy and lack
of overfitting issues. The prediction level of
some illnesses is described in flow diagram 1.

Final Prediction Prediction Level

Diabetes Type-1

Strong

Hepatitis B

Average

Drug Reaction Low

Flow diagram 1: Final Prediction and Level of Prediction of Diseases
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Figure: Block Diagram of Prediction Model

3.1 Decision Tree Classifier

This is a categorization model that constructs a
decision tree. Each node in this tree representsa
test based on an attribute, and each branch
created from that node corresponds to one of the
potential values of that property. By acquiring
knowledge of the sequential 'if-then' rules based
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on feature values (specifically symptoms in our
context), the dataset is partitioned into
progressively smaller subsets, and ultimately
leading to accurate prediction of our target, which
isillness  prognosis [23]. The decision tree
classifier consists of two main components:
decision nodes and  leaf nodes.

&

www.neuroquantology.com

4712



NeuroQuantology| July 2022 | Volume 20 | Issue 7 | Page 4708-4715|doi: 10.48047/nq.2022.20.7.NQ33564
Somendra Tripathi et al/A Computer-Based Algorithmic System for Diabetes Type-2Prediction with Machine Learning-Based Medical
Recommendation System

> Decision Node:A decision node refers to a
node that is divided into sub-nodes. In
this study, all the symptoms are regarded
as decision nodes.

> Leaf Node: Nodes without any
subordinate nodes are classified as leaf
nodes. Put simply, they no longer divide
the data any further. At the leaf node
level, we get the categorization level. A
leaf node reflects the final categorization
decision for a class. In this study, the
illnesses are associated with the leaf
nodes.

3.2 Random Forest Classifier

The random forest technique is widely used in
machine learning and often vyields very accurate
results. It is rather straightforward to utilize for
categorization purposes. One disadvantage of
utilizing the decision tree technique is its
susceptibility to overfitting. The Random Forest
classifier constructs a collection of decision trees
using a randomly selected portion of the training
data. Ultimately, it gathers the results from many
decision trees in order to determine the ultimate
forecast. It is a type of ensemble learning
algorithm that combines several decision tree
classifiers on different subsets of the data.

3.3 Naive Bayes Classifier
The Naive Bayes Classifier is a statistical
classification algorithm.The Naive Bayes classifier
is a type of supervised learning algorithm. The
classification issues are solved using the notion
of Bayes' theorem. It is mostly suitable to use
in classification problems that include datasets
with a large number of dimensions [15]. The
approach is both simple and effective, making it
suitable for rapidly developing machine learning
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models that can make quick predictions. The

fundamental principle of Naive Bayes is that each

characteristic contributes independently and with

equal importance to the final outcome. Another

notable feature of this technique is its low
computing requirements.

P(P|D)P (D
P(DIS) =D

According to our work, we have mapped the
formulation parameters of the Bays theorem.

In the above formula, D denotes class
(Disease) and S denotes Features (Symptoms).

3.3.1 Key Terms

e P(D) -: Prior probability is the proportion
of Disease in theconsidered data set.

e P(D|S)-: Posterior probability

e P(S|D)-: Likelihood is the probability of
classification a disease in presence of
someother symptoms.

e P(S)-: Predictor Prior Probability is the
proportion of symptoms in the dataset.

4. RESULTS AND DISCUSSION
The model underwent training using the medical
records of 7658 people. In order to prevent
overfitting, we have reduced the dimensionality
by selecting just 180 out of the total 320
symptoms. Based on the table provided, it can
be deduced that all three algorithms yield
impressive results. However, Naive Bayes
outperforms the others and achieves the greatest
accuracy rate of 98.12%. The correctness of
the training has been presented in Table 4. It is
evident that the Naive Bayes classifier has a
greater training efficiency. The reason for this is
because it effectively addresses the issue of
overfitting, a prevalent occurrence in Decision
Tree and Random Forest classifiers.
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Table 4: Training Accuracy

Algorithm Used Accuracy Score
Decision Tree 0.968
Random Forest 0.938
Naive Bayes 0.991

Once all of these classifiers have been trained, they are now prepared to be tested on any new illness.
The model underwent testing using 41 recently acquired patient information. The accuracy score,
number of diseases properly classified, and number of diseases erroneously classified are reported in
Table 6. The Naive Bayes classifier achieved a remarkable accuracy of 97%, making it the top-performing
model.

5. CONCLUSION AND FUTURE REMARK

The current research presents the development of an illness prediction and treatment recommendation
system utilizing a range of machine learning techniques, including Naive Bayes, Decision Tree, and
Random Forest. The system has been trained by correlating the different symptoms of the illnesses in
the dataset. The disease forecasting level (High, Average, and Lower) has also been assessed by
classifying it using different classifiers. In addition, our technology also suggests the appropriate
medication for the projected illnesses. Our investigation revealed that the Naive Bayes Classifier
achieved a higher accuracy rate (about  99%).

compared to the Decision Tree (approximately 96%) and Random Forest algorithms (approximately
93%). This device is capable of analysing the composition of medication for the anticipated illness.
Consequently, by studying these different combinations of suggested medications, new and efficacious
drugs might be produced under the supervision of pharmaceutical specialists.
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