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ABSTRACT: 
 

One of the life threatening diseases which the current world is facing today is diabetes, which 
in turn triggers a consolidated set of side effects in the human body. These side effects serve 
as a warning factor which should be taken into consideration at the early stage of symptom 
appraisal and corrective medications needs to be taken without any preferred delay. Due to 
deficiency faced in insulin, a clinical syndrome sub-characterized under the medical 
condition hyperglycemia called Mellitus arises. This paper majorly focuses on the various 
data mining techniques and the performance of each is analyzed in order to make decisions 
based on the appropriate results derived. The dataset used to analyze this performance 
variation is Pima Indian Diabetes and Cleveland Dataset which gives an informative view 
regarding the patients. 
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[1] INTRODUCTION 
 

The health care industry is a combination and integration of sectors among the national 

economy that provides various services and products for treating patients with healing, 

preventive, rehabilitative, and palliative care. The health care industry is one among the world's 

largest and fastest-growing industries [1]. With respect to revenue and employment, healthcare 

industry is one among the largest division in India. Healthcare industry consists of problems  

associated with hospitals, devices used in the medical field, medical business enterprise, health 



 
EXPERIMENTAL EVALUATION OF MACHINE LEARNING TECHNIQUES FOR 

HEALTHCARE ANALYSIS 

 

61 

Rashmi Avinash Damle , Chandra J 

 

insurance and instrumentation relating to the medical field. A medical symptom in which sugar 

levels varies over the prescribed level in the bloodstream is termed as diabetes. The major 

energy resources available in form of muscles, tissues and organs can cause a series of chain 

reaction so when there is insufficient supply of insulin in the body to move the stored energy 

resources, the mentioned medical factors act as a replacement. Due to damaged insulin 

secretion and action or a combination of both, the body is unable to meet the needed insulin for 

its own needs which leads to condition called Diabetes. Diabetes is a major disease which is a 

leading cause of renal failure, visual loss and many types of tissue damage. Type 1, Type 2 and 

gestational diabetes are different types people may get affected with. People affected with 

diabetes Type 1 usually have damaged pancreas that does not produce insulin. Treating Type 1 

diabetes involves taking insulin, which has to be injected through the skin. Type 2 diabetes is 

developed slowly over a period of time. In type 2 polygenic disorder, the exocrine gland is 

capable of manufacturing some quantity of internal secretion. However either the quantity of 

internal secretion made isn't enough for the body's desires, or the body's cells are immune to it. 

Among the different types of diabetes, Type 2 is more prevalent in Africans, Native 

Americans. The 3 usual symptoms of a polygenic disorder are thirst, excessive elimination and 

weight loss. As aldohexose is lost within the piddle it takes away fluid and alternative tiny 

molecules with it, inflicting excessive elimination that successively causes dehydration and 

thirst. Weight is lost owing to quick breakdown of fat and supermolecule reserves to catch up 

on the loss of aldohexose and metabolic inefficiency due to lack of internal secretion action. 

These symptoms could also be less distinguished in older folks with type 2 polygenic disorder. 

The symptoms could also be slight and straightforward to dismiss initially. Alternative 

symptoms could embody constant hunger, itchy skin, fatigue and lots of others. 

 

In type 2 polygenic disease [2], the body doesn't use endocrine properly. This is often known 

as endocrine resistance condition. At first, the duct gland makes additional endocrine to form 

up for it. Over time duct gland will not be able to maintain and cannot create enough endocrine 

in-order to have normal levels of blood sugar. Treatment for Type 2 diabetes includes change 

in lifestyle, medications, and endocrine. Whereas in the first type, cells in the body are treated 

that build endocrine such as intruders and destroys them. When there is reduction in number of 

cells, duct gland stops creating endocrine or makes too little endocrine. Without endocrine, the 

blood sugar rises over usually accepted the value that the insulin has to be replaced. 

 

Some individuals with type 2 can manage their blood sugar with healthy intake of food and be 

active. But, typically the doctor may additionally prescribe oral medications or endocrine to 

satisfy the target blood sugar levels. Type 2 typically gets worse over time though initially, the 

patient might not want medication, and however, the condition may decline with time. If the 

patient is unaware of the diabetic condition for a long time, the chances for the symptoms to 

become more severe and possibly dangerous is very high. Symptoms such as infections in 

body, foot pain, dark patches on the skin are prevalent among those affected with levels of 

blood sugar. 

 

Without correct treatment, diabetes can become a serious disease. Polygenic disorder 

incorporates a dominant result on the heart. Women with the polygenic disorder are more 
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likely to possess one more attack after the first. They have a higher possibility of having heart 

failure in comparison to females not affected with the polygenic disorder. The polygenic 

disorder can also result in complications during pregnancy. 

 

It is often noted that there is a link between people affected with diabetes and the number of 

people also affected with heart disease. Millions of individuals are getting some type of 

cardiovascular disease each year. According to World Health Organization (WHO) analysis, 

millions of deaths occur globally due to coronary diseases. Health analysis play a significant 

part and however difficult job that needs efficiency and accuracy in the execution. In-order to 

scale back the cost for attaining clinical tests a proper computer system with decision system 

must be made use of. 

 

[2] RELATED WORK 

 

In 2007, Humar Kahramanli et al., [3] developed a mixture method for classifying diabetes and 

heart diseases. Pima Indians diabetes and Cleveland heart disease datasets was used for the 

research. This paper focussed mainly on improving the categorization of cardiovascular and 

diabetic dataset. The performance of ANN and FNN was measured through parameters like 

accuracy, sensitivity and specificity and it was found that the accuracy levels achieved was 

88.6% 

 

In 2012, Xue-Hui Meng et al., [4] presented a comparison between three data mining 

algorithms for the prediction of diabetic, prediabetes and its risk factors. The algorithms such 

as logistic regression, neural network and decision tree were compared and it was found that 

decision tree algorithm achieved the best accuracy levels. The data intended for the research is 

Pima Indians diabetes dataset. 

 

In 2012, Yang Guo et al., [5] developed a system for prediction of diabetes using Bayesian 

network. The methods of pre-processing such as identification and selection, normalization of 

data, and numerical discretization were used. Weka was used to do simulation. The classifier 

accuracy of the proposed model was evaluated as 72.3% 

 

In 2014, Mukesh Kumari et al., [6] built a model for prediction of diabetes using Bayesian 

network. Bayesian Network classifier was used to forecast the patients were diabetic or not. 

The data from hospital collects information about diabetic and non-diabetic people. For the 

purpose of analysis and experiment, tool named as Weka was used. Classification with 

Bayesian network was found to have the best accuracy. 

 

In 2016, B.Vani et al., [7] discovered a method for the diagnosis of diabetes mellitus through 

association rule mining. This paper suggested the use of union-based algorithm as an 

alternative to algorithms based on frequency to advance the update the mode so that different 

schemes prevailing in same group are assigned to resultant data marts using suitable mapping 

techniques. 
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In 2012, Abdullah A. Aljumah et al., [8] indicated that drug treatment for young age group 

patients can be delayed to avoid side effects and hence other treatments should be considered. 

Whereas for the old age patients there are no other alternatives other than drug treatment along 

with other treatments which are to be prescribed immediately as possible. This paper mainly 

concentrated on diabetes in Saudi Arabia. This study focuses on analysis of diabetic cure using 

 

Data Mining method such as regression. The Oracle Data Miner - ODM is used as a software 

mining too for implementing prediction modes. SVM algorithm has been used for the 

experimental analysis. 

 

In 2015, Saravana Kumar N. M. et al., [9] suggested that predictive examination in 

Hadoop/Map Reduce background that can be used to forecast the categories predominant in 

diabetes mellitus, complications associated with it and the type of treatment to be provided. 

Classification and prediction of different types of mellitus with the help of C4.5 algorithm was 

done on Pima Indians Diabetes Dataset. Hive and R was used for effective analysis on the 

dataset. 

 

In 2016, Surekha Janrao et al., [10] established an analytical model for diabetic and coronary 

disease using Data Mining techniques. In this paper, we see that classification algorithms like 

ID3 and C4.5 are used. The aim is to use different procedures and groupings of many features 

for proper and actual heart attack expectation using data mining algorithms. The result of 

Predictive Data Mining method on the same dataset tells that Decision Tree performed the best. 

The authors used hybrid model for mainly diabetic prediction, which uses Decision Tree, 

Bayesian Classifier and genetic algorithm in order to improve the accuracy of the classifier. 

 

In 2012, K. Rajesh et al., [11] used different Data Mining methods to categorize Diabetes 

Clinical data and predict what is the possibility that the person has mellitus problem or not. The 

training data utilized for the purpose of data mining classification is the Pima Indians Diabetes 

Dataset. A classification rate of 91% was obtained for C4.5 algorithm. 

 

In 2007, Yue Huang et al., [12] proposed the use of a feature selection and a classification 

model for better understanding of the diabetes patient’s data set. The purpose of this 

exploration was to recognise major features prompting mellitus control, by the application of 

attribute selection. The classification representations can be used to describe persons in the 

inhabitants with lowly diabetes control position built on bodily and analysis factors. The 

diabetic patient’s data was collected by Ulster Community and Hospitals. In a way to find 

promising features and hidden information, mining techniques concept was put into use. Three 

data mining algorithms such as: Bayesian, IB1 and C4.5 were used on the information to 

forecast how sound the patients’ state was controlled. 
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Table 1 Performance summary on different data mining classifiers 
 

Authors Data Mining Algorithm Rate (%) 

Humar Kahramanli et al., ANN, FNN 88.6 

Xue-Hui Meng et al., Logistic Regression 85.2 

Yang Guo et al., Bayesian Network 72.3 

Mukesh Kumari et al., Bayesian Network 99.51 

Surekha Janrao et al., Decision Tree 89 

K. Rajesh et al., C4.5 91 

Yue Huang et al., C4.5 88.1 

 

The Table 1 represents the accuracy levels of different data mining algorithms that 

have been used in the prediction of diabetes. 

 

[3] METHODOLOGY 
 

Data mining is a technique that finds hidden forms amongst huge groups of information that 

aid to recognize, forecast, forthcoming behaviour. To be precise mining the data consists of set 

of methods that is implemented to analyze knowledge from varied dimensions and 

perspectives, and realize previously unknown hidden patterns, classifying and grouping the 

information and summarizing the known relationships. The most important steps concerned in 

data mining are extraction, transformation, and loading of knowledge onto the data warehouse 

system, managing data in a multidimensional information system, providing access to business 

analysts and IT specialists, analyzing the data by tools, and presenting the information in an 

exceedingly helpful format, like a graph or table. 

 

SVM is a supervised studying model. This model is related to a learning set of rules that 

analyzes the facts and identifies the pattern for category [13]. The idea of SVM algorithm is 

primarily based on choice plane that defines selection boundaries. A selection plane separates 

group of instances having exclusive class memberships. Further to performing linear category, 

SVM do carry out a non-linear grouping the use of kernel; which implicitly map their inputs 

into excessive-dimensional feature spaces. When data are not labelled, supervised learning is 

not possible, and an unsupervised learning approach is required, which attempts to find natural 

clustering of the data to groups, and then map new data to these formed groups. The clustering 

algorithm which provides an improvement to the support vector machines is called support 
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vector clustering and is often used in industrial applications either when data is labelled or 

when some of the data is not labelled. 

 

Naive Bayes classifier is a type of simple probabilistic classifiers [14] based on Bayesian 

network. Naive Bayes classifiers are highly scalable. Naive Bayes is a unassuming method for 

building classifiers. Regardless of the naive design and simplified assumptions, Naive Bayes 

classifiers work well in many complex real-world situations. Naïve Bayes works on 

probabilistic approach, i.e., the algorithm tries to compute conditional class probabilities and 

then predict the most probable class. When Bayesian confidence system is applied to the 

classification problem, one of the most operational classifier is the Naive Bayesian classifier. 

When represented as a Bayes network. 

 

Decision tree is a sort of classifying and predicting information mining technology [15]. 

Decision tree is has benefit in fast creation and generates easy to interpret If-Then selection 

rule. Decision tree has turn out to be the most extensively implemented approach amongst 

numerous class methods. Decision tree is a type of tree diagram based technique, the node at 

the pinnacle of its tree structure is root node, nodes in the bottom are leaf nodes, and one goal 

class characteristic is given to every leaf node. From root node to each leaf node, there may be 

a path made of more than one internal node with attributes. This direction generates rule 

required for classifying unknown facts. There are two fundamental steps referred to as tree 

constructing and tree pruning. In tree constructing level, a decision tree algorithm can use 

specific technique to choose the excellent attribute, with the intention to split training data set. 

The final scenario of this degree could be that information contained within the split training 

subset belongs to only one certain target class. 

 

Random forest is a method used for classification and regression that function by building a 

large number of decision trees at training time [16]. Random Forests are a wonderful tool for 

making predictions since they do not overfit because of the law of large numbers. Introducing 

the right kind of randomness makes them accurate classifiers. Single decision trees often have 

high variance. Random Forests attempts to ease the problems of high variance and high bias by 

averaging to find a natural balance between the two extremes. 

 

The CART – classification and regression tree set of rules is structured as series of questions, 

the solutions to which decide what the subsequent query, ought to be. The end result of these 

questions is a tree like structure wherein the ends are terminal nodes at which point there are 

not any greater questions. CART is nonparametric and therefore does not rely upon records 

 

belonging to a specific kind of distribution. It isn't always considerably impacted through 

outliers within the input variables. In terms of application and preparation, Linear Discriminant 

Analysis is a very simple model. LDA finds close association to ANOVA and regression 

analysis, which deals with the process of expressing one dependent variable as a combination 

of other features. LDA makes predictions through estimating the possibility that a new set of 

inputs belongs to every class. The class that gets the highest possibility is the output class and a 

prediction is made. 
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[4] RESULTS 

 

The dataset used for the analysis is Pima Indians Diabetes dataset. This dataset contains 768 

samples that belong to patients affected with diabetes. The algorithms were chosen semi-

randomly for their diversity of representation and learning style. Algorithms such as-

Classification and Regression Trees, Linear Discriminant Analysis, Support Vector Machine, 

k-Nearest Neighbours and Random forest were used to find the accuracy levels. 

 
 Algorithm Accuracy Kappa 

 CART 0.7382 0.3934 
 LDA 0.7759 0.4801 

 SVM 0.7651 0.4520 

 KNN 0.7299 0.3819 

 RF 0.7617 0.4588 
 
 
Table 2 Classification accuracies different classifiers for the Pima Indians diabetes 
 
The classification accuracies of different algorithms are mentioned in [Table 1] it is observed 
that linear discriminant algorithm outperforms. 
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Figure 2 Accuracies levels for different data mining algorithms 

 

After tedious task operations performed on the collected data related to diabetes, various 

algorithms were deployed and tested in order to derive optimal accuracy related to the data 



 
EXPERIMENTAL EVALUATION OF MACHINE LEARNING TECHNIQUES FOR 

HEALTHCARE ANALYSIS 

 

67 

Rashmi Avinash Damle , Chandra J 

 

provided. After the analysis process each the techniques provided different results, to make 

better decisions a comparative view was provided. It is observed that in [Figure 2] that LDA 

algorithm performs the best amongst the rest of the mining algorithms  
 

 
The dataset used for prediction of heart disease is Cleveland Dataset, which consists of 303 

values with 14 attributes. The use of this dataset is to make predictions in the field of heart 

disease. 30% of the data is held out as a testing data set that is not seen during the training stage 

of the data. Random Forest algorithm was applied to find the accuracy levels in prediction of 

heart disease. The accuracy levels and the sensitivity values obtained for random forest 

algorithm is depicted in [Table 2]. 
 
 

Random Forest Algorithm 
 

Accuracy 0.8090  
Sensitivity 0.8125 
Specificity 0.8049 

 
 

 
Table 3 Accuracies for Random Forest algorithm 

 

After the analysis process related to diabetes we concluded that LDA algorithm 

provided better results when compared to others and to move on with the heart related 

diseases, the data was tested upon random forest algorithm and the derived accuracy, 

sensitivity and specificity are shared in the above show table[2]. 

 

 

[5] CONCLUSION 
 

A medical condition in which blood sugar levels raise to a very high level in the blood stream is 

called diabetes. The main concept presented in this study was to find the best model that will be 

used in further study for the evaluation of not only diabetes in a patient but also heart disease. 

The results indicated that the linear discriminant analysis performed best on classification 

accuracy for predicting diabetes. Heart disease has a close association with diabetes, people 

who are affected with diabetes. The paper also looked at the implementation of random forest 

algorithm for the prediction of heart disease. This study may additionally assist future 

researchers in selecting the most desirable predictive models for implementing network 

lifestyle interventions to lower the occurrence of diabetes and coronary heart disorder. 
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