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 With the modern lifestyle and increasing intake of unhealthy diets causes obesity 

among adults and leads to diabetes mellitus. This has become a major health problem 

worldwide. Healthcare industries maintain large amount data about the patients, 
diseases, causes and medical devices. These large records serve as a source for the 

knowledge extraction and diagnosis of diseases. Many methods have been proposed to 

detect and prevent the diabetes. In this paper, we propose a data mining technique 
Average KNN algorithm to predict the people who are likely to get affected by the 

Type-2 Diabetes. Type-2 diabetes is caused when there is a high level of sugar in blood. 
The dataset used here is the Pima Indian Diabetes Dataset, which has the information of 

patients with diabetes and developing diabetes. There are other algorithms such as 

Bayesian Classifier (BC) and decision tree were proposed recently. On the other hand 
KNN is a non-parametric lazy algorithm with the advantage over the assumption of the 

data distribution. So methods have been proposed and implemented to make KNN a 

faster algorithm. Weka software is used for this study. Results shown that the proposed 
system predicts the people getting chances of affected with type-2 diabetes.  
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INTRODUCTION 

  

 Data Mining is the process of extraction of interesting knowledge such as association, pattern and 

anomalies from large databases which are stored in database and other data repositories. An essential component 

of data mining is the knowledge discovery and it has following steps: cleaning the data, integration, selection, 

transformation, mining, pattern evaluation and knowledge presentation of those data. Data cleaning refers to the 

removal of noise and missing values, collecting information on the on the model that accessing the noise and 

accounting the changes made. Integration of data from different sources is integrated in the data integration 

phase. The data selection is made to retrieve the necessary data. Data transformation involves some data 

preprocessing operations such as normalization and aggregation in order to transform the data suitable for 

mining. Mining involves the process of traversing through large amount of information to search for interested 

patterns in a representational form using representations such as classification techniques, trees, clustering, and 

regression.. 

 The massive growth of data available in online because of internet and the need for database have created 

demand for the knowledge discovery process. In general data mining refers to the application of different 

algorithms to extract patterns from data with the help of KDD process. Data mining finds its application in many 

areas such as Finance, Retail, Telecommunication industry and Intrusion Detection. One such application is the 

predictive data mining. Steps followed in predictive mining are given in the Fig 1. First, the dataset is formed 

using the database or the information from the transcript file. The dataset is then preprocessed to remove the 

missing values and zeros. The data are then parsed, analyzed and prediction is made. The Predictive data mining 

in clinical research deals with training and testing the models to predict the patient’s health. The data are 

collected from the day-by-day activity of health care professionals to exploit the large amounts of data. But the 

challenge is to build models that can consider the dynamic and temporal nature of data’s available from clinical 

side (Riccardo Bellazzi, et al., 2012). 

 It is a great challenge for the healthcare organizations to provide cost-effective and high quality clinical care 

for patients. This can be done only with the analyses of large healthcare database to extract the knowledge of 

disease and to make decisions. This is an important application in case of major diseases such as heart disease, 

cancer and diabetes (AbuKhousa and Campbell, 2012). Diabetes mellitus is caused because of the high blood 

glucose or because of the inadequate insulin production. There are three types of diabetes type-1 diabetes, type-
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2 diabetes commonly called as Diabetes mellitus and gestational diabetes. Type-1 diabetes is caused when the 

body does not produce enough insulin. Type-2 diabetes is a chronic disease and is caused when there is a high-

level of sugar in the blood. Gestational diabetes is common in pregnant women where the body has high glucose 

and unable to produce enough insulin to transfer glucose to their cells. Of these Type-2 is the most common 

form of diabetes (http://www.medicalnewstoday.com/info/diabetes). Global survey conducted in 2013 by 

Boehringer Ingelheim and Eli Lilly and company resulted that 25.8 million Americans and 382 people 

worldwide are affected by Type-1 or Type-2 diabetes in which Type-2 is the most common type estimated about 

90 to 95 diabetes cases. The estimation of IDF tells that 592 people worldwide will have diabetes by 2035 

(http://us.boehringer-ingelheim.com/).  

 

 
 

Fig. 1: Predictive Data Mining. 

 

 According to World Diabetes Atlas, currently 285 million people are with diabetes worldwide and the rate 

can be increased to 438 million by the year 2030 and in India 51 million people are with diabetes (Anjana 

2011).Our proposed method uses Average K Nearest Neighbor Algorithm to predict the developing diabetes 

mellitus using Pima Indian Diabetes Dataset. The advantage of the AKNN is that it reduces the time taken for 

classification in KNN. The remaining of the paper is formulated as follows Section 2 discusses the related work 

done in the predictive data mining area, Section 3 describes the materials and methods, Section 4 describes the 

proposed work and Section 5 gives the Experimental results  followed by Conclusion and Future Work in 

Section 6. 

 The studies aim at predicting the Diabetes Mellitus using various techniques and methods to prevent the 

diabetes and to improve the quality of treatment in clinical health care. Based on the Fuzzy decision ontology 

and fuzzy ontology, the semantic fuzzy decision mechanism simulates the description of medical staff for 

applications related to diabetes (Lee and Wang  2011). Changes in skin temperature noted through 

thermography and serum asymmetric dimethylarginine, ADMA is used to detect the type-2 diabetes (Anburajan, 

et al., 2011). Decision tree is used to predict the patients with developing Type-2 diabetics, firstly the 

preprocessing and selection is made then the decision tree is used for classification (Jarullah 2011). A diabetes 

monitoring system called METABO is proposed in which a Patient Mobile Device (PMD) which keeps track of 

patient diet, physical activity, medication and medical information and provides long-term and short-term alerts 

(Georga, et al., 2009).  

 A modified equal width binning interval method is followed to discretizing continuous valued attributes. By 

this technique numerical attributes are converted to categorical form, and then association rules are used to 

identify the general association between the data (Patil, et al., 2010). The black box model of the SVM is 

converted in to intelligible representation of the SVM’s prediction decision. The prediction accuracy of SVM 

obtained through this model is 94% (Barakat, 2010). K-means algorithm is used to remove the incorrectly 

classified instances which are then applied to the K Nearest Neighbor to predict the diabetes mellitus. Ten fold 

cross-validations with higher k value produces higher classification accuracy of 97.4% (NirmalaDevi et.al2013). 

SMARTDIAB has designed to monitor and manage the treatment of people with Type-1 diabetes mellitus. This 

consists of two units: Patient unit (PU) and Patient Management Unit (PMU). The PU can access the PMU 

through internet access or mobile phones. The PU has insulin pump for insulin infusion and glucose 

measurement. Insulin Infusion Advisory System (IIAS) resides in server controls the PU by providing the 

glucose with limited rate (Stavroula, 2010). 

 A comparison  of three algorithms namely Naive Bayes, Decision Tree, Classification by clustering were 

used to predict the heart disease of patients using Genetic algorithm which reduces the attributes under 

consideration and produces accurate results. Out of the three algorithms decision tree outperforms other two 
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(Anbarasi, et al., 2010). Two classifiers were used to detect the diabetics and pre-diabetics in the U.S 

population. Both the classifiers use support vector machine techniques proved that it is equivalent to 

epidemiological method, multivariate and logistic regression (Wei Yu 2010).  Diabetes is detected using 

principal component analysis (PCA) and adaptive neuro-fuzzy inference system (ANFIS). The 8 featured 

diabetes dataset is reduced to 4 featured one through the PCA and diagnosis is done by ANFIS. The 

classification accuracy obtained was 89.47% (kemal polat and salih Gunes 2007).  The mixed database with 

most frequent diseases were taken and mined for the prediction of interdependency diseases. In (Joseph  Breault 

2001) the authors had proposed a method to identify the disease in given geographical area at given time with 

the use of Apriori algorithm in data mining. 

 

MATERIALS AND METHODS 

(a) Diabetes dataset: 

 Healthcare industries maintain large amount data about the patients, diseases, causes and medical devices. 

These large records serve as a source for the knowledge extraction and diagnosis of diseases. Pima Indian 

Diabetic database (PIDD) which is publicly available at UC Irvine Machine Learning Lab is commonly used as 

a standard for testing data mining algorithms to test the accuracy in predicting diabetic’s status using the 8 

variable available in the dataset.  The Pima Indian dataset is donated by Vincent Sigillito. These data were 

collected from the population residing near Phoenix, Arizona, USA. The database has 768 patients with 9 

numeric variables as shown in the table 1. The aim is to use the first 8 attributes to find the 9
th

 attribute. The 

dataset has 500 non-diabetic patients (class= 0) and 268 diabetic patients (class =1). This has no missing values, 

five patients had glucose of 0, 11 had a BMI of 0, 28 had blood pressure of 0, 192 had skin fold thickness 

readings of 0, and 140 had serum insulin levels of 0. The above said zeros were in fact missing variables and 

used as a rule for substituting zero for the missing variables. Age ranges from 21 to 81 and all data’s belongs to 

female (Joseph and  Breault 2001). The sample of the database is given in Table 1. 

 
Table 1: Sample data available in Pima database. 

S.No PREGNANT GTT BP SKIN INSULIN BMI DPF AGE DIABETES 

1 6 148 72 35 0 33.6 0.627 50 tested_positive 

2 4 25 66 29 0 26.6 0.351 32 tested_negative 

3 8 185 64 0 0 23.3 0.672 21 tested_positive 

4 1 89 66 23 94 28.1 0.167 33 tested_negative 

5 0 137 40 35 168 43.1 2.288 30 tested_positive 

 

(b) Review of classification accuracy obtained through different algorithms: 
 Researches have been made in the diagnosis of the diabetes using Pima Indian Diabetes Dataset.  It is 

shown that an accuracy of 65.1% is obtained when guessing that all people in database are non-diabetic. The 

classification accuracy obtained using 22 algorithms with 12 fold cross validation is given in (Joseph and 

Breault, 2001). The Classification accuracy obtained using other algorithms is given in the Fig. 2 (Asha et.al 

2012). Our proposed work is compared with the classification accuracy of other algorithms.  

 

 
 

Fig. 2: Classification Accuracy for different Algorithm. 

 

(c) Data Normalization: 

 Data preprocessing is an important step in knowledge mining. The Weka tool is a free ware available in the 

internet. This consists of the inbuilt tools for data mining. This consists of tools for the data preprocessing, 

clustering, classification, regression and association. The results at each stage can be viewed through the 
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visualization. This is suitable for the predictive analysis. The data to be analyzed is fed in to Weka and the 

prediction can be made. The real world data are generally Noisy, Incomplete and inconsistent. Hence it is done 

before mining to improve the quality of patterns mine and reduces the time required for the actual mining (Asha 

et al 2012). 

 The rescaling of data is done by two methods: Standardization and Normalization. The formula for 

Normalization is as follows 

𝑋 =
𝑋 − 𝑋𝑚𝑖𝑛
𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛

 

Formula for standardization is 

  

𝑋 =
𝑥 − 𝜇

𝜎
 

 

 Both the standardization and normalization have their disadvantages. Datasets may have outliers. 

Normalizing the data might reduce the intervals of normal data. Standardization assumes that the data have been 

generated by Gaussian law. 

 The Pima Indian diabetes dataset has two cases tested positive and tested negative with 8 attributes as 

shown in the Table 2.  

 
Table. 2: Attributes in Pima Indian Database. 

Attribute No. Attribute  Description  Type  

A1 PREGNANT  number of times pregnant Numeric 

A2 GTT  2-hour OGTT plasma glucose, Numeric 

A3 BP  diastolic blood pressure Numeric 

A4 SKIN  triceps skin fold thickness Numeric 

A5 INSULIN 2-hour serum insulin, Numeric 

A6 BMI  Body mass Index(kg/m)  Numeric 

A7 DPF  diabetes pedigree function Numeric 

A8 AGE Age of patient(years)  Numeric 

Class DIABETES  Diabetes onset within 5 years (0,1). Nominal 

 

 As discussed in “a” the database has no missing values but has zero in certain fields. After deleting those 

zero values, there were 392 cases without missing values (130 tested positive and 292 tested negative). 

Normalisation scales the values in the range[0 1].  For example consider the Table 3. 

 
Table 3: Before Normalization. 

Attributes No Mean Standard Deviation 

Atr_1 3.84 3.37 

Atr_2 120.89 31.97 

Atr_3 69.1 19.35 

Atr_4 20.53 16.0 

Atr_5 79.79 115.24 

Atr_6 31.99 7.88 

Atr_7 0.47 0.33 

Atr_8 33.24 11.76 

 

 The values in the table 3 are irregular. To scale those values between the given range normalization is 

applied. The values after normalization are given in the table 4.  

 
Table 4: After Normalization. 

Attributes No Mean Standard Deviation 

Atr_1 0.226 0.19 

Atr_2 0.608 0.16 

Atr_3 0.566 0.15 

Atr_4 0.207 0.16 

Atr_5 0.094 0.13 

Atr_6 0.477 0.11 

Atr_7 0.168 0.14 

Atr_8 0.204 0.19 

 

 After normalization is applied the values are in the range [0 1]. Here we used weka.filter.normalise method 

for normalization. Discretization is used to reshape the dataset from quantitative to qualitative data. It is of two 

types. Supervised and Unsupervised. In supervised discretization the class values are used. In  Unsupervised the 

class values are not used. Discretization changes the numerical values to nominal and reduces the data. This can 

be done by using weka.filter.normalise.discretize. 
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(d)  KNN Algorithm: 

 KNN is a lazy supervised learning algorithm since it takes more time to train data until the data are used for 

classification (Asha, et al., 2012). It is a method to classify the data using the training examples available in the 

feature space. It is used for classification and prediction. The classification phase divides the data in to testing 

data and training data. The K nearest (Distance Calculation) training set data are found for each row of testing 

data and the classification is done by determining the majority vote by breaking the ties at random. Each 

neighbor is assigned a weight such that nearer neighbors contributes more to the average than the distant 

neighbors. The neighbors are taken from an object dataset with reference to a known class. So no explicit time is 

required for training. If tie occurs for K
th

 nearest vector, all the candidates are included for voting. It is better to 

choose odd values for k in case of binary classification to avoid ties. 

 The main drawback of voting is more frequent classes dominate the prediction of new example.  

 

(e) Average K Nearest Neighbour Algorithm: 

  To remove the drawbacks and to make the KNN a faster algorithm AKNN is proposed here. In case of 

Average KNN, super sample is created for each class, which is the average of every training sample in that 

particular class, For example if there are n sample AKNN reduces the training sample size to n super samples 

(John Cartmell 2010). When the test samples are given the AKNN searches the sample data and find the closest 

to the input. The closest neighbor is identified by measuring the distance between the neighbors. Three types of 

distance measures exist: Euclidean, Manhattan, Minkowski. All three types of distance measurements are valid 

for continuous variables. Euclidean is faster than other two functions. The Euclidean distance is measured by 

Euclidean Distance D (x,y) =  (𝑥𝑖 − 𝑦𝑖)
2𝑘

𝑖=1  

Where k is the number of clusters, x and y are the co-ordinates of sample set. 

The formula for Manhattan is given by, 

Manhattan distance= |𝑋𝑖 − 𝑌𝑖 |
𝑛
𝑖=1  

Where X and Y are co-ordinates. 

The minkowski distance is a generalization of the Euclidean distance and is measured by 

Min= ( |𝑋𝑖−𝑌𝑖|
𝑝)

1/p
 

 

The algorithm for AKNN is as follows: 

1. Let D be the training samples and k be the number of nearest neighbors 

2. For each sample class create a super class (Average of every training set) 

3. Compute Euclidean distance for every training sample 

4. Classify the sample based on majority of class among the neighbors 

5. End  

 The efficiency of the KNN algorithm depends upon the number of clusters chosen. A larger k value is 

precise and reduces overall noise. The main advantage in AKNN is that by grouping the samples based on super 

classes reduces the number for samples used for training, thus making the KNN a faster algorithm.  KNN 

algorithm does not require time for the training phase and can adapt to changes in the training data. This works 

well if the data are well segregated and doesn’t work if the data are noisy. 

The clusters formed by the AKNN algorithm are shown in the Fig 3. 

 

 
 

Fig. 3: Clusters formed by AKNN Algorithm. 
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RESULTS AND DISCUSSION 

 

 In this paper Average KNN classifier is used for the classification of PIMA database. This dataset contains 

data about 768 patients with eight attributes and a class attribute. This consists of both the training and testing 

set. The system is trained with the training set and tested using the testing data set. At first the missing values 

are removed. Then the data are scaled by applying data normalization. After normalization 392 cases were 

found. The data are divided in to n number of classes such that each class has a super sample and related 

samples around them. These forms the training phase of KNN classifier. The dataset is divided in the 60-40 ratio 

for training and testing. Experiments were carried out for k=10 and the distance between the clusters are 

identified using Euclidean distance. The percentage of accuracy obtained using the proposed model (Average 

KNN) is 72% with cross fold validation =10 and kappa statistics value of 0.3625. The results of the experiment 

conducted in Weka are given in the Fig. 4. 

 

 
 

Fig. 4: Result of AKNN algorithm in Weka. 

 

Conclusion: 

 The predictive data mining analyzes the data and past performance to predict the desired outcome. This 

finds a suitable application in clinical research. Using predictive data mining the clinical data are analyzed, 

conceptualized and used for knowledge building. The proposed model Average K Nearest Neighbor Algorithm 

is similar to the KNN algorithm except that this reduces the time needed for classification in KNN by forming 

the super samples for each class. The classification is made in PIMA diabetic dataset. The result shows that 

performance of AKNN algorithm is more and the time taken is  less when compared to the KNN algorithm. The 

accurate prediction depends upon on the number of fields taken in to consideration. A more featured dataset 

consisting of more number of patients can be used in future. Other algorithms such as Smart Average KNN and 

Partial Average KNN can be used to obtain a higher accuracy. Rough sets can also be used for better 

classification. 
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