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Abstract: Machine learning is a part of AI which develops 

algorithms to learn patterns and make decision form the massive 
data. Recently, Machine learning has been used to resolving 
various critical medical problems. Diabetes is one of the 
dangerous disease, which can lead to more complicated, 
including deaths if not timely treated. The study is designed for 
providing the prevalence of Diabetes Mellitus in Tiruchirappalli 
district using machine learning algorithms and it was detected 
that the polluted air causes diabetes disease and also increases 
the risk of that disease. This proposed work helps the people in 
preventing diabetes disease using various diabetic attributes with 
an aim to enhance the quality of healthcare and lessen the 
diagnoses cost of the disease. In future, the work done may be 
extended by considering many other attributes and by 
implementing it through various algorithms to improve the 
prediction accuracy of diabetes mellitus. 
 

Index Terms: Diabetes Mellitus, Machine Learning, 
Prediction, WEKA .  

I. INTRODUCTION 

  Machine Learning plays an efficient role in medical 
especially diabetes research. Diabetes is a widely spreading 
disease in this modern society due to exercise gap, increased 
obesity rates, food habits and environment pollutants etc. 
Research on diabetes plays an important role in the field of 
medicine, and the number of daily data in this field is high. 
Continuous measurements are best suited for 
implementation of these data using data mining methods and 
can be handled immediately and these methods differ from 
other traditional methods and also one of the best ways in 
diabetes research when handle massive amounts of data 
related to diabetes. The main difference between them is 
more complicated than statistical approaches. Every day 
vast amount of data are stored in the various domains like 
finance, banking, hospital, etc. and rapidly increasing day by 
day.  Such a     Database may contain potential data that can 
be useful for decision making. Extraction of this valuable 
information manually from large volume of data is 
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extremely difficult task. From the rapidly growing data, it is 
very hard to find useful knowledge without using ML 
techniques. Discovered knowledge can be useful in making 
prominent decisions. Data mining is widely used in fields 
such as business, medicine, science, engineering and so on 
[1-5]. 

II. RELATED WORKS 

Himansu Das et al., [6] proposed a framework for predicting 
diabetes mellitus. Diabetes Mellitus was predicted by 
classification algorithms such as j48, Naïve Bayes and these 
two were implemented using the weka tool. Questionnaire 
based data collection was done and data cleaning was 
performed to remove the unwanted data. The diabetes 
mellitus had been diagnosed by using j48 and Naïve Bayes. 
The final stage in the proposed framework generated the 
report of diabetes. 
N.Vijayalakshmi and T.Jenifer [7] analysed risk factors of 
diabetes through data mining and statistical analysis 
techniques.  The experiment for diabetes prediction was 
done by using classification algorithms, clustering, and 
subset of evaluation, association rule mining and statistics 
analysis. J48 provided better accuracy of 81% to the given 
dataset than the other techniques. 
C.Kalaiselvi and G.M .Nasiria [8] predicted whether people 
with diabetes may have cancer and heart disease. Diabetes 
dataset was classified by using ANFIS and AGKNN 
algorithm and gained good accuracy level. The performance 
of algorithms was evaluated by using performance metrics. 
The proposed method reduces the complexity than the 
exiting methods. 
Swaroopa shastri et al., [9] proposed a system to predict 
whether type 2 diabetes influences kidney disease. Here by 
the data mining algorithms were utilized. The proposed 
system generated the report of a patient, it assisted doctors, 
and also suggested precautions to the patient from kidney 
disease.  
Huwan- chang et al., [10] developed a model for predicting 
postprandial blood glucose to undiagnosed diabetes cases in 
a cohort study. For this purpose, there were five data mining 
algorithms that were utilized and compared each other in 
this work. The data set used in this model was collected 
from Landseed Hospital in northern Taiwan over the period 
of 2006 to 2013 and also evaluated the performances of the 
data mining algorithms. The overall result of the proposed 
model provided the accurate reasoning and prediction; it 
could be useful to assist doctors to improve the skill of 
diagnosis and prognosis diseases. Aiswarya Iyer et al., [11] 
utilized Decision Tree and Naïve Bayes algorithms for 
predicting diabetes in 
pregnant women. 
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 Training and test data  was separated by 10 fold cross 
validation technique and J48 algorithm was employed on the 
Pima Indians Diabetes Database of “National Institute of 

Diabetes and Digestive and Kidney Diseases” using WEKA. 

The proposed work concluded that both algorithms were 
efficient for the diagnosis of diabetes and Naïve Bayes 
technique gave the result with least error rate. 
A.A. Aljumah et al., [12] recommended a model based on 
regression technique for diabetes treatment. The proposed 
model predicted the diabetes disease by Oracle Data Miner 
tool and results were employed for experimental analysis on 
collected Datasets by support vector machine algorithm 
(SVM).  
Mohammed et al., [13] presented a survey on application 
using Map Reduce programming framework which was 
discussed in early work and discussed Hadoop 
implementation in clinical big data related to healthcare 
fields. 

N.M. Saravana Kumar et al., [14] proposed a Predictive 
Analysis System Architecture with various stages of data 
mining. Prediction approach carried out on Hadoop / Map 
Reduce environment. Predictive Pattern matching system 
was used to compare the threshold value analyzed with the 
estimated value after the analyzed reports were presented by 
the system. 

III. METHODOLOGY 

The proposed Model plays a significant role in predicting 
diabetic patients and produces the prevalence report of 
diabetes.  

 
Fig 1: Work flow of proposed methodology 

The work flow for diabetic prediction is shown in fig 1. In 
the initial step, the data collection is performed and it done 
through various ways such as questionnaire based data 
collection, sensor based data and some data from clinical 
report. Cloud storage is used where the electronic records 
are stored securely and cloud computing can be utilized for: 
data processing, data analysis and predictive analysis. These 
are carried out by statistical tools and data mining 
techniques. The predicative analytic stage sends the report 
of diabetes prevalence in Tiruchirappalli. 

1.  Data collection: It is one of the most initial steps in 
the proposed model and plays a major in data related 
research. In this paper there were following three types of 
data format collected from sensors, clinical and 
questionnaire. 

2. Questionnaire: The data collected through 
questionnaire is called as the primary data. There were two 
types of data that were collected namely medical data and 
personal details. The questionnaire was prepared and given 
to various people who are living in Tiruchirappalli district. 
The question was developed using Google Form with 22 
questions based on various factors such like gender, habits 
which spoils their health like smoking and alcohol drinking, 
food habit, BMI, medication taken by individual, blood 
pressure, family history , sleeping time, normal health 
problem , work type , educational background, environment 
pollutants  and physical activity. Some of the questions were 
in yes/no format and some were in answer format. The 
model of the questionnaire sheet is given below in fig 2. 

 
Fig 2: Questionnaire model based data collection 

3. Sensor Data: Some data were collected by using 
sensor and also by using medical devices. In this thesis, 

Honeywell HPm Particle Sensor is used to find out the PM 
2.5 and PM10 in the air and it is shown in fig 3. PM means 

particulate matter it used to find out the particles level in the 
air. PM 2.5 means particles with a size below 2.5 microns 
and PM10 includes particles with 10 microns and below. 
PM 2.5 is very serious than PM10 because PM2.5 contain 
very small particles it can travel to our lungs deeply and 
then causes more harmful effects. Further, it can lead to 
diabetes. In this paper particle matter is considered as a 
factor to predict the diabetes disease because air is an 

important factor for the people to survive in the world.  

 
Fig 3: Data collection from sensor 

4. Pre-Processing: Data Pre-processing is an important step 
during knowledge discovering. The collected data may 
contain missing, fault and outliers etc., Removal of these 
kinds of invalid data may produce misleading outcomes and 
makes knowledge discovery a challenge. Data is pre-
processed by different ways such as cleaning, normalization, 
transformation, feature extraction and selection, etc.  
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The major obstacle with clinical data is that redundant 
records and these records are eliminated to enhance the 
detection accuracy. Data transformation and data validation 
are two important pre-processing techniques. 
5. Data Storage: The data stored in a cloud storage system 
with remote servers that accessible by internet and it 
managed, operated, and maintained by service provider. 
This proposed approach, the collected data are stored in 
ThingSpeak which is a cloud service provider. The flow of 
storage is showed in the fig 4. 
 

 
Fig 4: Collection of various data ) 

IV. PREDICTION OF DIABETES 

The study made on various classification algorithms used in 
existing methods, three algorithms play major role in 
predicting Diabetes mellitus. They are J48, KNN, and Naïve 
Bayes. The PIMA Indian Dataset was applied to these 3 
algorithms in which J48 algorithm predicts results with 
better accuracy [15]. So in this study J48 is used and the 
collected data is applied in WEKA to classify Diabetes 
Mellitus based on different attributes like age, sex, income, 
education, work type, blood pressure (diastolic and systolic), 
body mass index (BMI), dietary history, physical activity, 
pattern and Pm (Pm2.5& Pm10). The outcome of predicting 
Diabetes Mellitus is represented as a class variable 1 or 0, 
depending on whether the person has diabetes or not 
respectively. 
The nature of the collected data has described in this section.  
The overall male and female from the total study population 
has been separated based on their age with a percentage of 
the population and it is listed below in the table 1. 
Table 1: Distribution of population based on their age and 
sex 

Age No. Male  
Populatio
n (%) 

No. Female  
Population 
(%) 

Total  
Population 
(%) 

< 30    
years 

 
42(59.15%
) 

29(40.84%) 71 (5.81) 

30- 35 
years 

31 
(58.49%) 

22(41.50) 53(4.34) 

36- 40 
years 

172(64.66) 94 (35.33) 266(21.78) 

41- 50 
years 

612 
(48.84) 

310 (51.15) 606 (49.63) 

51- 60 
years 

118(68.20) 55 (31.79) 173 (14.16) 

>60     
years 

21(40.38) 31(59.61) 52(4.25) 

 
A. Family and Income: From the study of population, 
people are separated based on their family and income. They 
were grouped into four categories based on their  income 
style  such as below 50,000, 50,000 to 1,50,000, 1,50,000 to 
2,00,000 and above 2,00,000. According to these categories, 
people were separated like diabetic and non-diabetic and 
tabulated as shown in table 2. 

Table 2: population separated based their monthly income 

Income Total Percentage of 
total (%) 

Below 50,000 341 27.92 

50,000 to 1,50,000 662 54.21 

1,50,000 to 
2,00,000 

161 13.18 

above 2,00,000 57 4.66 

B. Education: In Tiruchirappalli district, people are living 
with various education levels, such as school, college, and 
illiterate. These survey details are given in the fig 5. 
 

 
Fig 5: Education level based division 

C. Work Type: According to the physical work of 
individuals, the work is categorized as easy, medium, and 
hard and based on their work type the details about diabetic 
patients were represented in the fig 6. 
 

 
Fig 6: Population divided by work type. 

D. Awareness of Diabetes Test: People who have diabetes 
are certainly aware of the disease and also will be aware of 
the precautions to be taken.  The evaluation of awareness 
among people is depicted as a graph in fig 7. 
 

 
 

Fig 7: Awareness about Diabetes Mellitus 
Furthermore, sugar count helps to find out the sugar level of 
an individual, suppose if a person has a sugar count below 
140 then it is known as low sugar level, or if the sugar count 
is above 140 to 180 then the sugar level is normal, which is 
also called as pre-diabetic but if the sugar count exceed 
above 180 then the count is high. The surveyed result is 
shown in Table3. 

Table 3: Sugar level based on the sugar test. 
 low 

sugar 
pre- 
diabetes 

high sugar 

below 140 37.2   
140 - 180  42.6  

above 180   20.2 

 
E. Blood Pressure and Work Type: Blood pressure varies 
based on the people’s work type. There are three categories 

of works such as easy, medium and hard. The pressure level 
is also divided into high, 
medium and normal.  
 
 

Education Level 

School 

College 

Illiterate 

Population based on work  type 

Easy 

Medium  

0 

50 

100 

150 

HbA1C Sugar 
glucose 

No 

Yes 
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 Figure 8 depicts the list of people who have blood pressure, 
which is separated based on easy, medium and hard type of 
work.  

 
Fig 8: Work type vs Blood pressure level 

 
F. Smoking and Liquor Drinking Habits: People, who are 
smoking, consuming alcohol, both smoking & consuming 
alcohol  are 314, 193 and 178 respectively 
Table4: List of data related with smoking and drinking. 
7. Air Quality: Air quality is as an important factor in this 
study because it also one of the reason for diabetes mellitus. 
The air quality level is measured through the PM2.5 and 
PM10 level in the air and fixed into the area to evaluate the 
particle level. From this the PM level is measured and 
separated among diabetes people that showed in table 5. 

 
Table 5: Air quality and Diabetes 

Air 
Quality 

 
Diabetic 

Non-
Diabetic 

High 68 36 

Medium 15 47 

Low 17 17 

V. CONCLUSION 

In Machine Learning data patterns are extracted by 
applying intelligent methods. These methods provided the 
great opportunities to assist physicians deal with this large 
amount of data. This study provided a view about the 
prevalence of diabetes mellitus using classification 
techniques. It helps the patients to prevent themselves from 
the disease. Decision tree model has outperformed than 
naïve Bayes and KNN techniques. The proposed work 
detected that the polluted air causes the diabetes and also 
increases the risk of diabetes. The proposed work can be 
further enhanced and expanded with stacking techniques to 
increase the accuracy of prediction..  
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