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Abstract As of now everyone knows that the glucose or the sugar level when
increases or decreases in the blood it leads to diabetes disorder. The doctors do
have a need of an automated system to detect diabetes disorder by which their time
for writing down the prescription will be minimized. The automated detection of the
disorder will help doctors to reduce the time spent on the test and also it will be helpful
for the patient to take precautions much early if in case a subject is suffering from the
disorder. The present analysis concludes that if a subject is possessing PD, NODB
or DM2 and if it has to be detected then NaiveBayesMultinominal Text classification
can be used if and only if it has to be used in comparison with CVParameterSelec-
tion or Stacking classification as NaiveBayesMultinominalText gave highest result

48.837% compared to CVParameterSelection and Stacking.
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1 Introduction

1.1 What Is Diabetes?

As of now, everyone knows that the glucose or the sugar level when increases or
decreases in the blood it leads to diabetes disorder, which may further cause different
diseases, for example, diabetic retinopathy, glaucoma, and so on [1].

1.2 Types of Diabetes

Prediabetes. A condition in which blood sugar levels are higher than the normal
blood sugar level but not high enough to be Type 2 diabetes (Type 2 because of the
lifestyle of people, they are much likely to suffer from Type 2) and by precautions and
medications can be normalized is known as prediabetes [2]. Sugar plays an important
role of fueling up of the body cells. When it fails to do so, it automatically, instead
of fueling up, builds up in the bloodstream. These are the steps of occurrence of
prediabetes.

Type 1. When a person’s body fails to produce insulin, the state is known as Type
1 diabetes. Insulin helps the glucose to pass from blood to the cells of the body [3].

Type 2. When the sugar level or glucose in the blood is higher than normal, it is
known as Type 2 diabetes. Type 2 diabetes is also known as hyperglycemia. Mostly
people suffer from Type 2 diabetes [4].

Gestational diabetes. If a woman suffers from high blood sugar levels during
pregnancy, then it is known as gestational diabetes [5].

1.3 Why Automated Diabetes Diagnosis Detection?

Today in 4G digitalized lifestyle almost everything is digitalized. Only a few things
may be there which have to be digitalized. Even the kitchen, washing facility, most
of the things are made automatically operated. Then why not the doctors have an
expert system for them? By which their time for writing down the prescription will be
minimized. As of today, number of patients suffering from diabetes is increasing day-
by-day, so is the queue in the hospital too. The automated detection of the disorder
will help the doctor to reduce the time spent on the test and also it will be helpful
for patient to take precautions much earlier if in case a subject is suffering from the
disorder.
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2 Dataset

The dataset of the present study consists of 215 subjects, both male and female,
which have been numbered from P1 to P215. The dataset contains subjects that
are in the first stage of diabetes, that is, prediabetes (PD), who are not suffering
from diabetes (NODB) and who are suffering from diabetes mellitus-2 (DM2). The
dataset has been collected for the research study from Dr. Varsha Apte, Ameya
Hospital, Aurangabad, Maharashtra (India) and Dr. Vinit Rao, Borse Hospital, Pune,
Mabharashtra (India), in which the parameters considered are age, sex, height in cm,
weight in kg, body mass index (BMI), waist in inches, hip in inches, waist to hip ratio,
systolic blood pressure, hypertension (HTN), obesity, gestational diabetes mellitus
(GDM), heart disease, smoking, tobacco, blurry vision, shoe probe, exercise/physical
activity, lifestyle, alcohol, weight gain, weight loss, polydipsia (excessive thirst),
polyurea, polyphagia (excessive eating), fatigue, drowsiness, nausea/vomiting, leg
pain, dysphoea, angina, palpitation, breathlessness, jaw/throat pain, delayed wound
healing, tingling in hands or legs, fruity smell of breath and sweat, diabetic foot,
blood sugar level after fasting of 8 or 12 or 14 h, blood sugar level taken post
meal, blood sugar level taken randomly, serum creatinine level (Sr. creatinine), low-
density lipoprotein [6], high-density lipoprotein [7], trigylcerides, family history
which contains diabetes mellitus, HTN, obesity, heart disease [8]. In the present
study the data should be classified into three parameters, that is, PD, NODB and
DM2.

3 Methodology

3.1 NaiveBayesMultinominalText

Itis a type of Bayes classification. The NaiveBayesMultinominal Text was selected as
it is applied only on string. If any other input attributes are present other than string,
then they are ignored but accepted during the training as well as classification [9].
Here, in this classification technique different objects are contained into one object,
which is also known as aggregate object [10].

3.2 CVParameterSelection (Cross-Validation Parameter

Selection)

It is a meta type of classifier. In this classifier parameter selection is performed by
using cross-validation for any of the classifier [11].
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Fig. 1 Result of NaiveBayesMultinominalText classification

3.3 Stacking

It is also a meta type of classifier. This classification mainly combines different type
of maximum classifiers by using stacking method. Regression also can be performed
by this class [12].

4 Results

4.1 Result of NaiveBayesMultinominalText Classification

The NaiveBayesMultinominalText gave result as correctly classified instances as
48.8372% and confusion matrix had value in all three parameters mixed with each
other as shown in Fig. 1.

4.2 Result of CVParameterSelection Classification

The CVParameterSelection gave result as correctly classified instances as 38.6047%
and confusion matrix had value in only one parameter, that is, first parameter namely
prediabetes (PD), as shown in Fig. 2.



Prediction of Prediabetes, No Diabetes and Diabetes ... 753

Q) weba bipime - & .
v 1 .
| Preprocess iﬁll&m | Chasine | Agsodiale | Beiet] aSrduies | Visusine
TR
Choose | CvParasmserSelecsion -x 10 -5 | ¥ wies ciwsaiters naes JoreR
o] Clrasfier puput

iad Upa iraining sel
- Tppl bl Sl
2 Criii-aldaden
 Peivilage ip

Mook isbond

(Pim) Cragnases (Dniguy

Etard
Parvall bt frighe (B Tor pphiensy

F-Reasure BCC FOC Ares MRO Ames Class

4 TR I

Fig. 2 Result of CVParameterSelection classification

4.3 Result of Stacking

The Stacking classification also gave result as CVParameterSelection as correctly
classified instances as 38.6047% and confusion matrix also had value in only one
parameter, that is, first parameter namely PD, as shown in Fig. 3.

5 Comparison

The first classification applied, that is, NaiveBayesMultinominalText gave result
as correctly classified instances as 48.8372%. The second classifier, that is, the
CVParameterSelection gave less result than the first classifier as correctly classified
instances as 38.6047%. And the third, Stacking classification classifier gave result
the same as the second classifier, that is, correctly classified instances as 38.6047%,
which means it is also less than the NaiveBayesMultinominal Text.

6 Conclusion

The above analysis concludes that if a subject is possessing PD, NODB or DM2,
and it if has to be detected then NaiveBayesMultinominalText Classification can be
used if and only if it has to be used in comparison with CVParameterSelection or
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Fig. 3 Result of stacking classification

Stacking classification as NaiveBayesMultinominal Text gave highest result 48.837%
compared to CVParameterSelection and Stacking. But as it clearly shows the value
obtained does not reach its higher level of achievement, and the present classifiers
cannot be used for the detection of PD, NODB or DM2. The study therefore concludes
that NaiveBayesMultinominal Text classification can be trusted for classification only
48.357%.

7 Future Scope

As in this analysis new algorithms used, that is, NaiveBayesMultinominalText,
CVParameterSelection and Stacking did not give good results, in future more new
algorithms are present which can be applied to get a good sort of result that can help
in the detection of PD, NODB or DM?2.
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