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_________________________________________________________________________________________ 

Abstract: Diabetes has affected over 246 million people worldwide.   It is a major health hazard in developing 

countries like India.  With the advent of information technology in health sector, the cases of diabetes as well as 

their symptoms are well documented.  Accessing those massive health records has lot of complexities.  Due to 

the unstructured nature of data from the health industry, it is necessary to structure and emphasis its size into 

nominal value with possible solution.  Medical professionals need a reliable prediction methodology to 

diagnose Diabetes.  For that purpose Data Mining is suggested in most recent researches in Health care 

industry.  Data Mining is used to analyse the data from different perspective and also to summarize it into useful 

information.  A platform is needed to process the information obtained from Data Mining to retrieve the exact 

knowledge acquired.  Medical Cloud infrastructure is suggested in case of processing, accessing or storing 

large amount of information.  This article reviews the literature work carried in diagnosing diabetes by using 

Data Mining techniques and also how cloud computing is used to diagnose and predict the diabetes.  
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I. Introduction 

Diabetic Mellitus (DM) is one of the Non Communicable Diseases (NCD).  It is a most important health 

exposure in developing countries such as India. The DM is connected with various health disorders and long 

term complications. It occurs when the pancreas cannot produce the enough insulin or when the body cannot 

effectively use the insulin it produces.  Insulin regulates the blood sugar which gives energy for the humans to 

live.  DM is classified into three main types namely Type1, Type2 and Gestational diabetes.  When the human 

body fails to produce insulin, the person needs to inject insulin to boost the immune system.  This form is 

known as Insulin- Dependent Diabetes Mellitus (IDDM) or Type1 diabetes.  A condition in which the cells fail 

to use insulin properly is known as Type 2 DM.  It is referred as Non-Insulin-Dependent Diabetes Mellitus 

(NIDDM).  Gestational diabetes occurs in pregnant women who develop a high blood glucose level.  India is 

among the top three countries in Diabetes.  Diabetes has doubled in India and China for men.  The percentage 

has increased from 3.7 to 9.1 percent in India [1]. It has also increased for 80 percent for women in India.  India 

had 69.2 million people living with diabetes as per the 2015 data [2].  Diabetes will be the world’s seventh 

largest killer by 2030 [1].   

The data generated from health care industry is very massive in recent years.  As the world is digitizing, there 

arises a need to maintain the computerized data rather than the hard copy form.  Constantly increasing volume 

of data in health care can be easily handled by using the Data Mining Techniques.  To utilize large volume of 

available diabetes-related data for extracting knowledge Data Mining is suggested as the best way.   

II. Cloud Based Healthcare Services  

Healthcare service provisioning operates based on patient centric approach to save patient’s life.  Healthcare 

services need new technologies to modernize patient centric healthcare processes and to handle data 

management efficiently in secured manner.  Healthcare organizations still face the disputes such as IT 

infrastructure investment cost, on-demand scalable support, data access from anywhere at any time, 

collaborative decision making and security [3][4][5].  These key challenges motivated for the initiation of 

medical cloud computing in healthcare environment.  

Cloud computing provides on-demand collaborative business support for satisfying user needs and healthcare 

market demands. It enables healthcare organizations to utilize or create virtual IT infrastructures in order to 

reduce capital investment cost, to improve data processing speed, to support elastic data management, to handle 

and store high volume of data, to secure healthcare records from disaster, to lead green cloud computing and to 

utilize resources in an on-demand service basis [6][7].   
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Healthcare IT system can get be from on-demand access, elastic resource utilization and collaborative approach 

by enabling support to medical cloud for maintaining patient history, data analysis, quick decision making 

support, treatments plan, readmission diminution, medical data management, scalable storage, on-demand 

computation capacity, patient monitoring and alerts.  Since, the cloud computing satisfies all these requirements, 

therefore the healthcare organizations will have an astonishing opportunity to ameliorate services to their clients, 

to promote clinical research, and to improve collaborative functional efficiency between patient and doctors at 

the same time [8][9]. 

Basically, the Medical cloud architecture is formed with the collaborative perspective of cloud service provider, 

healthcare people or hospital environment, patient and healthcare Service system.  The conceptual model of 

medical cloud architecture is shown in Fig. 1.1.  Medical data are generated by the healthcare people or sensors 

for analyzing health conditions of patients.  Once the data generation process in completed, the data stored in 

cloud storage as Electronic Medical and Health Record (EMHR) form.  The healthcare services component 

focuses on Data Management, Telemedicine, Clinical Decision Support, Digital Libraries, Virtual Medical 

Education, etc. Generally, three kinds of services are used in cloud such as Infrastructure-as-a-Service (IaaS), 

Platform-as-a-Service (PaaS) and Software-as-a-Service (SaaS).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Fig. 1.1: The Conceptual Model of Medical Cloud Architecture 

 

From the view of medical cloud architecture, the IaaS focuses on data processing, computation and storage 

using virtualization technologies. PaaS offered resources through a platform stack for executing and developing 

applications, API and customizing it.  Programming languages, Graphical User Interface (GUI), Testing tools, 

Application Programming Interfaces (APIs) and Software Development Kit (SDKs) are included in the platform 

stack. In SaaS, cloud users can use applications or software using web browser enabled devices through internet 

on pay per usage basis.  
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III. Challenges of Medical Cloud in Diabetic Healthcare   

The challenging and salient features required for diabetic healthcare management in medical cloud are 

availability, workflow management, data management, elasticity, Collaborative interoperability, security and 

privacy [10][11][12][13][14][15]. 

A. Availability:  

Medical cloud computing trusts on-demand elastic load balancing and fault tolerance to assure the availability of 

diabetic healthcare services over the cloud computing.  Elastic load balancing and fault tolerance try to 

distribute the load equally and to allow cloud server to keep executing actually when one of nodes/virtual 

machines falls. In order to increase the availability and performance in medical cloud system, fault tolerance 

tries to obviate single point of failure. Data guard mechanism is applied when failover occurs.  Two kinds of 

fault tolerance techniques are available such as proactive and reactive.  Medical cloud provides services 

continuously without any performance degradations and to ensure healthcare service persistence to diabetic 

healthcare organizations.  

  

B. Workflow Management:  

The objective of workflow management system is to ensure that tasks or activities are executed properly by the 

right service at the proper time. The advantages of Workflow Management System (WFMS) are automated data 

driven processes, support for high performance computing, description about complex business and scientific 

procedures.  Healthcare application deployment with the integration of workflow management system is a 

challenging task in medical cloud environment. Various cloud services, Healthcare system and Information 

Technology Infrastructure Library (ITIL) management are required to execute application workflows along with 

the software of workflow management system.  In order to achieve efficient workflow management, different 

technologies need to be incorporated; new skill set and training will be required.  The employees of IT will also 

concentrate on the EMHR with the support of healthcare team.  

 

C. Data Management: 

Diabetic healthcare data is generated from different sources such as sensors, physicians, nurse, etc. Then the 

data is transferred to healthcare system or medical cloud server through internet for processing.  Cloud 

computing architecture is formed as multi-domain or distributed computing environment in which each domain 

apply several types of security policies, different privacy methods, interoperability, elasticity and trust 

challenges.  In addition, proper guidelines, ownership, storage and remanence of data in the medical cloud 

environment are complicated task.  Cloud provider to resolve these challenges and provide proper guidelines for 

ownership, patient’s record, insurance policies, etc. 

 

D. Elasticity: 

The possibilities of acquiring IT resources in an elastic manner are the main reason to adopt cloud by Healthcare 

users.  One of the fundamental characteristic in the cloud is elasticity where resources are managed elastically 

on on-demand basis.  From the perspective of medical cloud, in order to improve accuracy level and to enhance 

processing speed while handling the huge volume of diabetic data generated through various data sources.  The 

resources are allocated dynamically with thoroughly automated or minimum manual help using virtualization 

technique, hadoop cluster system and other cloud related techniques. On-demand elastic healthcare data 

management points that scaling of cloud system resources either decreases or increases based on the volume of 

data, availability of resources. Suited elastic resource allocation techniques are employed in medical cloud in 

order to reduce processing time, cost and increase user access. 

 

E. Collaborative Interoperability: 

Normally, interoperability is one the important challenges in cloud environment. In medical cloud computing 

environment, collaborative interoperability is becoming a crucial challenge when transferring healthcare 

services to MCC environment. This issue occurs in different levels such as database design, cloud service 

providers, network providers, data formats, various healthcare organization and system integration [16] [17] 

[18].  Collaborative standardized models, Intercloud Provider Consortium (ICPC) and open protocols needs to 

be developed to achieve better interoperability. 
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F. Security and privacy: 

Security and privacy are the major reasons for slow adoption of cloud computing environment from traditional 

computing.  Healthcare data is one of the most sensitive which plays vital role for patient care and disease 

analysis. So, in order to protect healthcare data, it is necessitated for looking at the challenges such as data 

confidentiality, data integrity and service availability since they correspond to significant security entities in 

medical cloud computing environment. Privacy issues such as data leakage, data loss, hidden data location, trust 

and liability are raised when the personal health information is stored using 3rd party cloud service provider’s 

datacenter.   

IV. Data Mining Techniques in Diabetes Prediction 

A hybrid combination of Classification and Regression Tree (CART) and Genetic Algorithm is used in the pre-

processing step [19].  The Neural Network is used for predicting the accuracy from the pre-processed data set.  

The accuracy obtained by this method exceeds far than the existing method.  Regression based [20] data mining 

technique is used to analyse the treatment for diabetes.  The Oracle Data Miner (ODM) was employed as a 

software mining tool.  This tool was used for predicting the modes of treated diabetes.  For experimentation, 

Support Vector Machine is used.  The purpose of this work was to study and analyze the effectiveness of 

different treatment types for different age groups.  Hadoop and R are used to analyse the diabetic data set [21]. 

The raw data set is analyzed by using the Hive and the well formatted output obtained from the Hive is feed as 

input to the R.  The output obtained is partitioned based on different attribute [21].  The R generates different 

graphs based on the input from the Hive by analyzing the data.  The information revealed after the 

experimentation can be used to develop efficient prediction models.   

Different Data Mining Techniques like Naïve Bayes, J48, JRip, Neural Network, Decision Trees, KNN, Fuzzy 

Logic and Genetic Algorithm was used to analyze the diabetic data set [22].  The analysis is based on the 

accuracy and time.  Among all the techniques used, the J48 took least time in calculating the accuracy.  A 

decision support system was developed combining the concepts of OLAP and Data Mining [23].  This system 

generates information for decision making and also predicts the future state of the system.  The proposed system 

discovered hidden patterns in the data.  It also has enhanced real-time indicators and improved the information 

visualization.  Different classification techniques are used to classify and predict the likelihood of patient being 

affected by diabetes.  C4.5 classification algorithm [24] was found to be best in classifying the data set.   

The real time clinical data of diabetes was experimented using the Genetic Algorithm [25].  The obtained results 

prediction is based on the level of risk of either heart attack or stroke.  The clustering technique [26] is often 

used by the researchers for classification due to its simplicity and easy implementation. The three techniques 

namely Expectation Maximization (EM) Algorithm, h-means+ clustering and Genetic Algorithm were 

employed to form clusters with similar symptoms. H-means+ and double crossover genetic process perform 

better in clustering and classification. WEKA tool is used to test classification. Fuzzy Ant Colony Optimization 

(ACO) [27] was used to find the set of rules for diagnosing the diabetes. 

V. Conclusion 

Diabetes has been a major health hazard in many developing countries.  In order to structure and analyse the 

data accumulated as digital form and also to gain knowledge from the unstructured data, an intellectual 

technique is needed.  Data Mining is suggested to be an intelligent diagnostic tool in many health fields. This 

paper reviews the techniques used in diabetic prediction.  And also challenges in Medical cloud are also 

discussed.  The future work to be carried out is to figure out the technique for diabetic prediction without 

affecting the knowledge gained from the data set. 
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