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people have diabetes in the world and 78 million people in 
the South East Asia (SEA) Region; by 2040 this will rise to 
140 million. There were 69.1 million cases of diabetes in 
India in 2015 and the details are as shown in Table 1. 

II. NEED FOR TECHNOLOGY LEVERAGING IN 
DIABETES MANAGEMENT 

Diabetes is a metabolic disorder characterized by chronic 
hyperglycemia with disturbances of carbohydrates, fat and 
protein metabolism. It is found in persons of all age group. It 
varies from person to person depending on the symptoms and 
levels of blood sugar in human body. The serious problem of 
Diabetes is associated with short-term symptoms like 
Hypoglycemia, Ketoacidos is and long-term macro and micro 
vascular complications including cardiovascular diseases like 
Heart attacks, Strokes, Kidney failure, Diabetic foot diseases 
leading to gangrene and amputations and Blindness. 

The reasons for diabetes are mainly due to changing lifestyle 
of people, it can lead to decreased physical activity. Improper 
diet with consumption of fats, high calories of sugar items, 
and higher stress levels affects insulin sensitivity and obesity.  
Very high costs is  incurred in diabetes treatment. According 
to World Health Organization (WHO), if the adult in the low 
income family has Diabetes, 25% of family income may be 
devoted to diabetic care alone. Diabetes is classified it to 
Type 1, Type 2 and Gestational Diabetes [3].  

Type 1 Diabetes Mellitus: It is also called Juvenile diabetes. 
Type 1 diabetes typically occurs in young adults  and 
children. A chronic condition in which the pancreas produces 
little or no insulin or it happens when your immune system 
destroys Beta cells in pancreas. It typically appears in 
adolescence. Symptoms are increased thirst, fatigue, hunger,  
frequent urination, blurred vision and weight loss.  
Type 2 Diabetes Mellitus: Type 2 diabetes develops most 
often in middle-aged and older people who are also 
overweight or obese. It is a long term metabolic disorder that 
is characterized by high blood sugar, insulin resistance and 
the way how the body handles glucose. Symptoms include  
Polyuria, weight loss,  Yeast Infection  and Blurred Vision. 
The disease, once rare in youth, is becoming more common 
in overweight and obese children and adolescents. Scientists 
think genetic susceptibility and environmental factors are the 
most likely triggers of type 2 diabetes. 
Gestational Diabetes Mellitus: Gestational diabetes is a 
condition in which a woman without diabetes develops high 
blood sugar levels during pregnancy. Gestational 
diabetes generally results in few symptoms; however, it does 
increase the risk of pre-eclampsia, depression, and requiring a 
Caesarean section. Women with unmanaged Gestational 
Diabetes are at increased risk of developing Type 2 Diabetes. 

II. I Complications of Diabetes Mellitus 
If patient doesn't make an effort to get control on Diabetes, It 
leads to many complications. Diabetes can take a toll on 
nearly every organ in your body, including the: 

 Heart related problems: Heart disease and blood vessel 
disease are common problems for many people who 
don’t have their diabetes under control. Person with 
diabetes  might have at least twice as likely to have heart 
problems and strokes [4]. 

 Blood vessel damage or Nervous system damage : It 
may cause foot problems that leads to amputations. 
People with diabetes are more likelier to have their feet 
and legs removed. 

 Eyes related problems: Diabetes is the leading cause of 
new vision loss among adults ages 20 to 79. It can lead to 
eye problems, some of which can cause blindness if not 
treated: Glaucoma, Cataracts, Diabetic retinopathy [5]. 

 Kidneys related problems: Diabetes may also cause of 
kidney failure in adults. Patients might not notice any 
problems related to kidney in the early diabetes stage. In 
later stages it can make your legs and feet swell. 

Caring for patients with diabetes, or any chronic disease, 
particularly newly diagnosed, can be time-consuming for 
Physicians, but technology can be leveraged to help them 
provide care in an efficient and organized manner. 

Data Required in Health Care Analytics: 
 

 

Figure 1: Big Data implementation in Health Care 

III. BIG DATA IN HEALTH CARE INDUSTRY 

Big Data equip patient centric services to deliver faster relief 
to the patients by providing evidence based medicine. It helps 
to detect diseases at the earlier stage based on the clinical data 
available, Minimizing the drug doses to avoid side effect and 
provide efficient medicine based on genetic Makeups. This 
helps in reducing readmission rates and avoids future 
consequences in health condition of patients there by 
reducing the cost for the patients. 

Improving the treatment methods by providing the 
customized patient treatment by monitoring the effect of 
medication continuously and based on the analysis dosages of 
medications can be changed for faster relief. Analysis of the 
data generated by the patients already suffered from the same 
symptoms helps physicians to provide effective medicines to 
patients [6]. The data can be obtained from interacting with 
patients, clinical system, pharmaceutical records, Physician 
notes, Laboratory reports, X- Ray reports, case history, 
medical images, diet regime, sensor data, social logs etc. as 
shown in Figure 1. 

III.I Hadoop 
Hadoop isan distributed data processing platform. Hadoop 
can be applied on large set of variable size data to organize 
and perform analyses. It can process large amount of health 
data by allocating each block of data sets to large number of 
servers which act like clusters, used to salve the lock in the 
large problem and then integrates to obtain the final result. 
The modern technologies like Hive, Zoo Kipper and Pig can 
be implemented on the Hadoop Distributed File System 

Lower Costs 
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(HDFS) to compute more Knowledgeable information. 
Hadoop has two main components to use for computation of 
this job: Map Reduce and HDFS.  

 Map / Reduce: Map/ Reduce principle is based on 
programming models to process diabetes data by dividing 
them into small blocks of tasks. It uses distributed algorithms, 
on a group of computers arranged in a cluster, to process 
large datasets. It contain two operations: 

 Map(): This function being on master node, divides 
the input data or task into smaller subtasks, which it 
then distributes to slave nodes that process the 
smaller tasks and pass the results back to the master 
node. The subtasks run in parallel on multiple 
computers which act like slave nodes. 

 Reduce (): This function collects the results of all the 
subtasks obtained from the slave nodes and 
combines them to produce an aggregated final result, 
which in returns as an answer to the original big 
query. 

 HDFS Architecture: Hadoop effectively handles the 
large data set. The name node communicates to Job Tracker 
and assigns the task given by the client. Map Reduce program 
performs the analysis on the data and returns the results to job 
tracker. It also returns the block where the client can store its 
data. 

 Name node: It is the master node which receives the 
request from the patient monitoring system (client). It 
looks up the Meta data to find out which is the suitable 
data node for storing the data related to the client. It 
selects data node based on the locality and available free 
slots. 

 Job Tracker: Map reduce program running in job 
tracker assigns job to the data node and task tracker. Data 
node stores the actual data and it periodically sends 
heartbeat to name node about the data stored. Task 
tracker compute the task assigned by job tracker.  

IV. CURRENT WORKS CARRIED IN PROGNOSIS 
AND DIAGNOSIS  OF DIABETES MELLITUS USING 

DATA MINING AND BIG DATA 

A literature review reveals many results on diabetes carried 
out by different methods and materials of diabetes problem in 
India. Many people have developed various prediction 
models using data mining to predict diabetes. Prediction 
analytics is a key technique that will extend the clinical and 
treatment decisions in health care field. It is observed that one 
big challenge is to get access to a very large database which is 
scalable to petabytes, to accommodate patients’ data from 
multiple sources [1]. 

Combination of genetics, classification, regression, and 
neural network is used for handling the missing and out lier 
values in diabetic data set. Also, they have replaced the 
missing values with domain of the corresponding attributes. 
The neural network model is used for prediction, on the 
preprocessed dataset [7]. In predictive analysis of diabetic 
treatment using regression based data mining techniques 
discover patterns using Support Vector Method algorithm, 
which  identify the best mode of treatment for diabetes across 

different age groups [8]. In conclusion the drug treatment for 
patients in the young age group can be delayed where as 
patients in the old age group should be prescribed drug 
treatment immediately. The emergency of medical record (in 
large scale) database presents opportunities for database 
personalized medicine. The sequence of medical conditions 
can be predicted in the patient based on the data collected 
form the patients [9]. Hierarchical association rule model 
(HARM) is an approach to predict the next event within the 
current sequences given a database of past sequences. It 
generates a set of association rules such as: 

Dyspepsia + Epigastria pain  Heart Burn 

It says that in general dyspepsia and epigastric pains are 
followed by heart burn. HARM yields a prediction algorithm 
for sequential data can be used for several applications 
beyond condition prediction. Big data analytics have been 
applied to evaluate the risk of readmission of diabetic 
patients. Predictive modeling has been employed by applying 
decision tree classification method to improve the 
performance. The importance of each variable in diabetic 
dataset is identified and analyzed [10]. 

Big Data analytics provides systematic way for achieving the 
better outcomes like availability and affordability of health 
care services to all population [11].In Pima Indian Diebetis 
Database, the various types of diabetes predeicted and 
classified using C4.5 Classification algorithm[12]. Hive and 
R launguages were used efficiently to analyse Pima Indian 
diabeted dataset. It also helpedto develop some prediction 
models [13].  

Using clinical data, Hypothesis generation tools and PubMed 
trends the association between diabetic retinopathy and 
antihypertensive drugs is discovered [5]. The comparison 
between the diabetic retinopathy and antihypertensive drugs, 
with the medication patterns in a clinical population revealed 
that though the literature is dominated by drugs developed 
more recently (ACE inhibitors and ARB’s), older drugs are 
still widely prescribed in some clinical environment. In 
prediction of treatment effect in diabetic patients using 
different classification methods like Decision Tree, Rule 
induction and Naive Bayes model using Rapid Miner tool. It 
is proposed that providing patients with suitable environment 
to stay in are crucial can change the result of the treatment 
[14].   

For analysis of diabetes data, researchers have worked and 
developed efficient prediction models. The predictive 
analysis involves the methods based on three areas such as 
Operations Management, Medical Management and 
biomedical, and System design and planning separately but 
it’s not possible to find one method which includes all three.  

So far experiments in Diabetes Mellitus are limited to 
predicting the risk of readmissions and treatment effect in 
diabetic patients. The possibility of using Data Mining and 
Big Data Paradigm in prognosis of patient health condition to 
take an adequate measure is the future research. In order to 
have control over patient health factors and reduce the cost 
incurred on patients a research topic titled “Mining Diabetes 
Data for Early Prognosis and Diagnosis in Disease 
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Management” is formulated. The following are the objectives 
of the proposed research topic.  

Creating systems that can process subjective information 
effectively requires to overcome number of novel  

V. Steps involved in Big Data implementation in 
Prognosis and diagnosis techniques in Diabetes Mellitus 

The aggregation of individual patients Health information 
into large data sets allow usage of specialized software tools 
and applications for predictive analytics and data 
optimization. By analyzing large data sets, the meaningful 
and useful patterns can be derived to treat patients. The 
proposed research topic using Data Mining and Big Data 
analytics is a revolutionary technology for diabetic data 
analytics, which deals with large sets of unstructured real- 
time data in Terabytes. Using predictive data analytics in 
health care is highly appropriate as health case records are 
very large and unstructured datasets. The next occurring 
event using predictive analytics system includes data 
collection, data processing, Algorithms for data modeling and 
processing the analyzed reports [16]. 

The different stages of proposed system for Diabetes 
prognosis and Diagnosis using Data Mining and Big Data 
techniques are shown in Figure 2. 

 

Figure 2: Framework of a typical model for Diagnosis of 
Diabetes and prognosis of secondary impediments. 

 Data Collection: This process collects data from various 
sources as mentioned in Figure 1 and stores it in Hadoop 
Distributed File System (HDFS). The raw diabetic data set 
will be given as the input to the system obtained from various 
data repository or also, data can be obtained from interacting 
with patients, clinical system, pharmaceutical records, 
Physician notes, Laboratory reports, X- Ray reports, case 
history, medical images, diet regime, sensor data, social logs 
etc. 

 Data Cleaning:Data cleaning reduces errors and 
improves the data quality. Such data need to be removed or 
some simulated data can be added to fill the gap. Data 
cleaning is a process used to determine inaccurate, 
incomplete or unreasonable data and then improve the quality 
through correcting of detected errors and omissions. 

 

 

Figure 3: Big Data technology used in Health care 
systems.  

 Data Classification: The diabetes data will be classified 
into Structured, Semi- structured and unstructured to perform 
meaningful analysis. The process might include Association 
rule mining, Clustering of data with similar patterns,  
classification of health risk value by level of patient health 
condition, and usage of previous static information to identify 
the next occurring event by passing to the Big Data 
environment as shown in Figure 3. 

 Knowledge Extraction: Itis creation of knowledge from 
structured (relational databases, XML) and unstructured (text, 
documents, images, physician notes) sources. The resulting 
knowledge needs to be in a machine-readable and machine-
interpretable format and must represent knowledge in a 
manner that facilitates inference. 

 Data Modeling: In this phase, the performance of 
classified data is analyzed. It involves a progression from 
conceptual model to logical model to physical schema. 

 Projected Outcomes: It helps in generation of reports 
based on the results obtained from the above data modelling 
techniques. Provides a web based user interface application, 
in which users/ patients’ valid data can be entered and get the 
prognoses reports. This report can be further referred by 
physicians’ to supervise the patients. 

The evidence for a medication or disease is derived by 
aggregating thousands of patient’s records to find the future 
occurring event in diabetic patients. The meaningful use of 
Data Mining and Big Data methodologies will help to realize 
the true results and improve the safety, quality health of 
diabetic patients.  

VI. CONCLUSION 

Technology leveraging in better diabetes management will be 
achieved. More importantly, physicians and patients are at the 
advantage of the proposed research. Personalized insulin and 
medicine dosage helps the patients to take more preventive 
measures and avoid further complications. Finally, 
developing a system around the research findings will be 
useful in prognosis and diagnosis of diabetes based on the 
patients’ data and improve the quality of life lead by the 
human kind.  
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