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Abstract - The aim of this study is to the using Artificial Intelligence and machine learning in healthcare
is a recent research field. In this area of research, Artificial Intelligence and machine learning for
healthcare such as Treatment efficiency, Healthcare management, Fraud and abuse detection, analyzing
the behavior of patients, Customer relationship management, etc. is already done. This research is
intended to propose an Artificial Intelligence and machine learning model for healthcare, finding the
qualitative attributes of patients, preparation of dataset for mining and diagnhosis of diabetes by
Artificial Intelligence and machine learning to improve the treatment effectiveness which will save the
time and enhance the same for faster treatment and analysis. The researcher has studied the existing
system and its problem is being identified. The researcher has provided an appropriate Artificial
Intelligence and machine learning model for diabetic healthcare. Medical field faces new difficulties like
new diseases, cost, new therapeutics, fast decisions etc. Since medical decision making demands
utmost accuracy of diagnosis, it is a tedious, demanding and challenging task for physicians. An
automated system which helps in disease diagnosis, prognosis, which will benefit the medical. This has
attracted researchers to design medical decision support systems with utmost accuracy.Numerous data
science applications are found in the clinical related regions, for example, Medical gadget industry,
Hospital Management and Pharmaceutical Manufacturing. Data science realistic in social insurance
industry assumes a significant job in identification and analysis of the diseases. The individual
examination will locate the most helpful and concealed information from the dataset, and structure the
prescient model. This is the reason behind the use of data science. Famously data science has
tremendous application regions in the human services area. Data science can either be utilized for
analysis, for example, pattern-identification, testing of hypothesis, risk evaluation or forecast, for
example, Al models that make appropriate expectations that are the probability of an occasion
happening later on, in light of known information factors.
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INTRODUCTION

The world has now moved into the era of Data
Science, and tools that have traditionally been
applied to another domain are now being considered
in health care. These data come from a variety of
sources, such as routine, systematic data input,
reports, claims data, surveys, and data gleaned from
biometric monitoring. Researchers must discover the
finest data science strategy, deep learning and
machine learning methodologies available to apply to
these datasets given the enormous abundance of
data that is being made available. Insulin resistance
or insulin shortage can cause diabetes, which is
defined by an excess of glucose in the bloodstream
[ADF 2014]. It is by far one of the most significant
global public health challenges of our day. The
International Diabetes Federation (IDF) estimates

that by 2030, the number of individuals with
diabetes will rise from 350 million to 550
million.[1]. Out of every hundred, eighty per cent
of diabetes-related deaths occur in
underdeveloped countries like India. Numerous
studies have shown that diabetes is on the rise in
both developing and developed countries around
the world. This has necessitated the development
of a scientifically sound and technologically
advanced treatment for diabetes [2]. Diabetes
mellitus also has a significant financial impact on
the global healthcare system and the general
public's global budget. Indirect and direct
expenses associated to productivity loss, early
death, and the negative impact of diabetes on
GDP can be used to estimate the burden of the
disease on society. According to recent cost
estimates from a routine review, diabetes is
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anticipated to cost the global economy almost
US$830 billion annually [3,4]. The International
Diabetes Federation's analyses show that the global
health care system spent more on diabetes treatment
and diabetes from 2004 to 2014. The increase in the
number of people with diabetes led to an increase in
the amount of money spent on diabetes treatment
per person [5]. Regardless of the current state of
medicine, administrations are well-equipped to
collect and preserve data through the use of a variety
of monitoring and information gathering equipment.
Specific tools are needed to obtain data, save and
load it for information inquiry, and to operationally
use it [6] for broad measures of information gathered
in pharmaceutical services databases. The growing
volume of data makes it extremely difficult to extract
the relevant information for research. For this reason,
the emerging multidisciplinary field of information
revelation in databases, i.e. KDD, can be utilized by
healthcare informatics to meet this need. In order to
aid in the analysis of information as well as the
discovery of regularities embedded within the
information, this technique includes statistics,
machine learning, Al, and pattern recognition [7].
Data science principles from Al, ML, DM, and DL are
the focus of this study. Several methods are provided
for removing clinical data for analysis, forecasting,
checking, and understanding administration of
Diabetes Mellitus.

HEALTHCARE Al AND DM APPLICATIONS
OVERVIEW:

* To determine possible patient outcomes

Predictive
Analytics

+ To determine why a health outcome happened.

Dingnostic
Analytics

* To improve the quality of patient management

Figure 1: Healthcare Al and DM Applications

Many new researches proposes that the majority of
data science analytics researches use cases as well
as evolving uses for clinical data mining categories
into following types

e Predictive: In predictive analytics the
companies, business and healthcare
professionals apply artificial intelligence,
machine learning , data mining to to look at
quiet records so as to decide conceivable
patient results, for example, the chance of an
exacerbating or improving  wellbeing
condition, or odds of acquiring an ailment in
a person's and group of the patient.

e Diagnostic: Diagnostic  Analytics  is
characterized as a type of cutting edge
examination which analyzes information or

substance to decide why a wellbeing result
or result occurred.

e Prescriptive: In Prescriptive Analytics when
research firms create Al calculations to
perform total investigations of patient
information to improve the nature of patient
administration, for example, taking care of
patient belongings and planning the
progression of errands employments, such
as requesting test tests, among of clinical
work force.

KNOWLEDGE DISCOVERY IN DATABASES
(KDD)

Knowledge Discovery in Databases (KDD or DM) is a
popular term for data mining, which is used to extract
important information from large databases and
information distribution centers. Just like logical
sides, mining applications are used in business [8].
DM is defined as a method for locating examples
and drifts in databases that can be used to develop
predictive models [9]. Otherwise, it is described as
the process of determining and investigating data,
and then developing models based on that data to
uncover previously unknown, obscure occurrences
[5, 10]. There are many people who believe that
mining databases and KDDs is the same thing as
discovering new information through the process of
information mining. During the period of information
disclosure, information mining might be a
significant advancement. It is depicted in the
picture above as an iterative sequence: Data
cleaning, Data coordination, Data selection, Data
change, Data mining, Pattern assessment, and
Knowledge introduction.

s
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Figure 2: Data missing as a step in the process
of knowledge discovery

Data mining is becoming increasingly popular in
the healthcare sector, where the enormous
volumes of information generated by clinical
interactions are far too diverse and big to be
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managed and analyzed using traditional ways. Data

_mining can uncover patterns, trends, and designs in
massive datasets of varying types, allowing for better
decision-making [11]. Data mining applications will
provide numerous benefits and aids to the healthcare
industry. Data science's impact on healthcare, its
spread, and its characteristics are examined in the
following study. This study focuses on the application
of data science in the healthcare industry.

DIABETES PREDICTION MODEL

Al is going to have a huge impact on the healthcare
industry. Data science and machine learning are
useful in the healthcare industry for analysis and
prediction. Data science applications for medical
imaging analysis, drug discovery, genetics research,
and predictive medicine are becoming increasingly
popular in the healthcare industry. For example, in
the healthcare industry, artificial intelligence is
predicted to aid in prognosis and diagnosis for a wide
range of diseases. This technology has advanced to
the point where it is as capable as a human person
in terms of making judgments. The International
Diabetes Federation (IDF) estimated that 415 million
individuals worldwide have hyperglycemia, with India
in second place with 69 million people suffering from
the condition. Type 1 diabetes, type 2 diabetes, and
gestational diabetes are the three basic kinds of
diabetes. Due to autoimmune processes, this
pancreas is the primary supplier of insulin in the
body. Only five to ten percent of diabetics have type
1 diabetes, which is the most common form of the
disease. Type 2 diabetes is the most common kind of
diabetes, and it is strongly linked to obesity. This is a
result of both confrontation and a shortage of insulin,
which affects a large percentage of the diabetes
population (between 90% and 95%). A long-term
ailment that causes blood sugar to rise when
pregnant, gestational diabetes is a short-term
condition that will return to normal after the baby is
born. The women who have gestational diabetes are
at risk of developing diabetes in the future. A
computerized method that can anticipate diabetes in
its earliest stages has been the driving force behind
this research. Diabetes is caused by a malfunction in
the body's ability to process carbohydrates.
Reduction in the human body's ability to secrete
insulin harmone or respond to secreted insulin,
thereby maintaining the correct sugar levels, is
characterized as this Type 1 diabetes, type 2
diabetes, and gestational diabetes are the three
basic kinds of diabetes.

Using this machine learning model (MLM), it is
possible to predict type 1, type 2, and gestational
diabetes. Diabetic patients can be identified using
this novel machine learning model. The accuracy is
judged in light of the most recent approaches that
are at our disposal. To combine the power of an
expert system with machine learning, this is a
revolutionary approach. In this chapter, a new
strategy for predicting diabetes and its various forms

has been proposed by a researcher. A person's
chance of developing diabetes can be predicted by
this research, which will enable them take the
necessary steps to avoid health care difficulties. One
of the primary goals of this research is to develop a
machine learning model for the early detection of
diabetes. It's critical to know exactly what the user's
or diabetic's symptoms are in order to apply and
implement regulations. To identify whether a person
has diabetes and the many types of diabetes they
have, these knowledge combinations are used.
There were 150 patients who participated in the
testing of this algorithm. It has produced the same
outcomes as doctors have done. ' Researchers have
developed a machine learning model that may be
used to accurately and quickly identify different
forms of diabetes. Those in less developed
countries, where there aren't enough doctors to go
around, can benefit from this technology. The goal

of this sophisticated Machine Learning Model is to
lessen the need for doctors. Both doctors and
patients will benefit from the improved accuracy
and speed of decision-making.

DESCRIPTION OF THE DATASET

Details on the symptoms and diabetes type
associated with each symptom are included in this
data set. There are a total of 64 symptoms that
are taken into account when classifying diabetes
as Type 1, Type 2, or gestational. Since there are
three different types of diabetes (Type 1
DIABETES, Type 2 DIABETES, and gestational
diabetes), the dataset comprises a total of 65
columns, 64 of which are symptoms and the final
one with a prediction value called Prediction Of
Diabetes. Each entry in the dataset represents a
test case for a different form of diabetes, as the
researcher created the dataset to do. A
knowledge base is a collection of rules that can be
used in a machine learning model. As a result, the
data set employed in this Machine Learning Model
serves as the expert system's knowledge base.
There are 220 records in the dataset or,
alternatively, 220 rules in the expert system.
Machine learning model rule design and rule
selection is a difficult undertaking that may
necessitate specialized expertise in order to
improve prediction accuracy.

DESIGNING THE KNOWLEDGE BASE FOR
MACHINE LEANING MODEL

Table 1 lists the most common signs and
symptoms of diabetes. Those are categorized by
category, and a database based on values has
been created. In the case of binary symptoms,
these values are zero and one, and in the event of
more than two values, a series of numbers. The
binary values 0 and 1 are allocated to symptoms
that are either True or False (table 4.2). For
example, the binary values 0 and 1 are used to
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represent FamilyHistory. It will take a series of
numbers if the symptoms are multivalued. a three-
tiered age scale The number 11-12-13 represents
the numerical value of Young Adult Old. The
numbers 21-22-23 symbolize the three levels of
obesity: Low Normal Obese. Hypertension can be
divided into four types: "Normal," "Elevated," "High,"
and "Very High." HDL Cholesterol is broken down
into three groups: low, medium, and high. The
numbers 1-2-3, which denote low, medium, and high,
are used. The trigyceride has four classifications:
"Normal," "BoarderLine,” "High,” and "VeryHigh."
Primary and secondary data, including doctors'
records, records from the Internet, and research
articles on diabetes, were used to compile this table
1. Table 1 is one of the system's three inputs and
may be found below. When formulating rules for a
CSV file, distinct combinations of symptoms for each
kind of diabetes are taken into account.

DATASET AS KNOWLEDGE BASE

Table-1

sr. | Symptoms I TypelDiabetes TypelDiabetes | Gestational
No. Diabetes

‘ 1 | Family_History 0 1 0
2 [Age m 12 12

‘ 3 | Obesity 22 23 21
4 | Previous_IFG_IGT o 1 0

‘ 5 Hypertension (] 5 5
6 | HDL_Cholesterol o 3 0
‘ 7 | Trigyceride o 5 0
8 Inceased_Thirst 1 1 0
‘9 | Increased_Urinate 1 1 0
10 | Increased_Appetite 1 1 0

‘ 11 | Weight_ Variation ) 1 0
12 | Impaired_Vision ) 1 0

‘ 13 | Tiredness 1 1 0
14 | Impatience 0 1 0

‘ 15 | Infection 0 1 0
16 | Itchy Skin 0 0 0

‘ 17 | Depression_Stress o 0 0
18 | Tingling Sensation 0 0 0
19 | Fruity_Breath_Odour 1 o o
20 | Bed_Wetting 1 o 0
21 | Slow_Healing Wound 0 [T 0
22 | FamilyHis_Pregnancy [0 0 B
23 | Previous_Pregnancy 0 0 1
24 | BabyOver_SPd_PrePreg o o B
25 | Sleeplessness 1 1 o
26 | Trembling [ Vl o
127 | Sweating [1 |1 o
28 | Anxiety I N 0
29 | Confusion [1 [T 0
30 | Weakness 1 0 o
31 | Mood_Swings [1 0 o
32 “Nausea | 1 0 o

33 | Vomiting B ) o
34 | Dry_skin 0 I o
35 | Aches&Pains 0 1 0
36 | Recurresnt_fungal_infectn 0 B 0
37 | Nightmares [1 I 0
38 | Seizures [F 1 0
39 | Sadness [1 1 o
40 | Unconsciousness 1 1 o
41 | Numbness 1 1 o
42 | VaginalMycoticlnfecm B B n
43 | Rapid_Heart_Beat [0 1 o
44 | Recurming_Gum_Infe [0 0 0
45 | Impotency i 1 o
46 | high blood Pressure o i) 1
47 | Sleep_Walking 1 [ [0
48 | Makeg_unusual_noises 11 I [ 0
49 | Leg_Cramps 1 1 o
50 | Slumed_Speech [ (1 )
51 | Flushed_face [T [T o
52 | Pale_Skin I [0 [0
53 | LossOfMenstruation 1 [1 o
54 Stomach_Pain [ [1 ! 0
55 | Deep_Breathing il [ il I IO
56 | Areas_Darked_Skin ) I IO
57 | Difficult_Concentrating 1 1 |0
58 | Dehydration |1 | |'o
59 | LackOfCoordination 1 [T |'o
(1] Hist_Hean Smoke [1] (]

61 | Poly_Ovary Symdrome [] o L]
62 LowbloodSagar NewbomBa | 0 1] 1

by

63 | WaustSizedlcmMSScmF L] o L]
64 | WastHipRano 9MS5F [1] o [}

Table 2: Number Representation for Symptoms

Boolean Value Symptoms Multi Value Symptoms

1. FamilyHistory | True 1 1. Age Young 11
False |0 Adult 12
Old 13

2. Obesity Low 21 3. Trngyceride @ Normal 2
[ Nommal |22 I BoarderLine | 3

| Obese |23 High L

4. Hypertension | Normal |3 | VeryHigh E
| Elevatal |4 |'s Low [1

HDL_Cholester

ol

| High I's Medium 2
VeryHigh | 6 High 3
CONCLUSION

The review of literature and present study suggest
that the artificial intelligence and machine learning
methods have virtually endless applications in the
healthcare industry. Today Al and ML are helping
to simplify administrative processes in hospitals,
personalize medical treatment and treat infectious
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diseases. Data science research has remarkable
potential to improve the diagnosis of diabetes
mellitus and also a prediction of diabetes types which
is helpful for medical practitioners and patients.
Developing a machine learning based model for
diabetes diagnosis is a time saving process.
Applications of Al and Machine Learning techniques
in the logical research are hopefully increasing in the
upcoming years.The machine Learning model is an
innovative technique from which researcher
combines the power of the machine learning
technigue with the Al. The machine learning model
uses simple decision tree classification algorithm that
is supervised learning process which is non-
parametric and applicable for forecasting the values
of diabetes mellitus and grouping diabetes types.
This machine learning model predicts the diabetes
mellitus and diabetes type of a selected sign or
symptoms by learning simple entered rules
conditional from the datasets. This is universal
method from which one can convert expert systems
to machine learning platform.
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