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ABSTRACT

The term chronic kidney disease (CKD) refers to the malfunction of the kidney and 
its failure to remove toxins and other waste products from blood. Typical symptoms 
of CKD include color change in urine, swelling due to fluids staying in tissue, 
itching, flank pain, and fatigue. Timely intervention is essential for early recognition 
of CKD as it affects more than 10 million people in India. This chapter suggests a 
decision tree-based data mining framework to recognize CKD from Non chronic 
kidney disease (NCKD). Data sets derived from open source UCI repository was 
considered. Unlike earlier reported work, this chapter applies the decision rules 
based on the clustered data through k-means clustering process. Four cluster groups 
were identified and j48 pruned decision tree-based automated rules were formatted. 

A Decision Tree on Data 
Mining Framework for 
Recognition of Chronic 

Kidney Disease
Ravindra B. V.

SOIS, Manipal Academy of Higher Education, Manipal, India

Sriraam N.
 https://orcid.org/0000-0003-3790-3900

Centre for Medical Electronics and Computing, M. S. Ramaiah Institute of 
Technology, India

Geetha M.
Department of CSE, MIT, Manipal Academy of Higher Education, Manipal, 

India



Copyright © 2020, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited. 79

A Decision Tree on Data Mining Framework for Recognition of Chronic Kidney Disease

INTRODUCTION

Kidney is the primary part of the excretory system which removes the excessive 
body fluids and wastes. The required chemical homeostasis is thereby maintained 
and thus it prevents any damage to the internal organ. There are situations where 
kidneys fail to function towards removing toxins and waste product from the blood. 
Such condition leads to chronic kidney disease (CKD). (Matovinović, 2009; Collister 
et al., 2016; Levey et al., 2005; Jojoa et al., 2017) Chronic kidney disease (CKD) 
refers to failure to generate functional aspects of kidney where one has to go for renal 
dialysis if it is for chronic renal failure. The acute renal failure leads to occurrence 
of end-stage renal disease (ESRD). The process of dialysis helps in removing the 
toxins and waste and helps the kidney to function through an artificial mode. The 
complex renal failure leads to chronic condition where one has to undergo kidney 
transplantation.

According to a survey 10 – 15% of adult population are being affected by CKD 
in India can be noted that CKD has been found to be potential indicator for increased 
cardiovascular disease and death. Studies reveals that CKD has a huge impact on 
causing hypertension, diabetes, obesity etc. One can refer to the work reported 
on pathophysiology and kidney disease classification for future understanding 
(Matovinovic, 2009).The decrease in GFR causes accumulation of Urea, Creatinine 
and other in blood. Thus affects the regular function of kidney. According to the 
kidney disease improving global outcomes declaration, Potential indication of CKD 
can be recognized by GFR of less than 60 ml / minute / 1.73m2 (Levy et al., 2005). 
A detailed review in progression in CKD has been reported (Collister et al., 2016).

Developing country like India needs special attention as the number of people 
affected crossed 10 million according to a survey reported recently (Matovinovic, 
2009). The decline of excretory, metabolic and endocrine functionalities merely 
indicates the stage of CKD occurrence. The biomarker that identifies the presence 
of the CKD includes presence of the presence of sediments in the urine, increased 
level of albumin excretion rate (AER) and albumin creatinine ratio (ACR); structural 
deformation reflected through the two-dimensional imaging procedure. The 
occurrence of CKD can be prevented through early intervention mechanism where 

The performance of the proposed framework was evaluated in terms of sensitivity, 
specificity, precision, and recall. A new quantitative measure, relative performance, 
and MCC were introduced which confirms the suitability of the proposed framework 
for recognition of CKD from NCKD.



 

 

16 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/a-decision-tree-on-data-mining-

framework-for-recognition-of-chronic-kidney-disease/239077

Related Content

Imaging Technologies and their Applications in Biomedicine and

Bioengineering
Nikolaos Giannakakisand Efstratios Poravas (2006). Handbook of Research on

Informatics in Healthcare and Biomedicine (pp. 271-276).

www.irma-international.org/chapter/imaging-technologies-their-applications-biomedicine/20590

Role of Acoustic Properties in Biomedical Active Noise Control
 Sajil C. K.and Achuthsankar S. Nair (2020). International Journal of Biomedical and

Clinical Engineering (pp. 48-60).

www.irma-international.org/article/role-of-acoustic-properties-in-biomedical-active-noise-

control/240746

ICT in Medical Education in Trinidad and Tobago
Marilyn Lewis (2009). Medical Informatics: Concepts, Methodologies, Tools, and

Applications  (pp. 1180-1185).

www.irma-international.org/chapter/ict-medical-education-trinidad-tobago/26289

Elimination of Power Line Interference in ECG Signal Using Adaptive Filter,

Notch Filter and Discrete Wavelet Transform Techniques
 Srinivasa M.G.and  Pandian P.S. (2019). International Journal of Biomedical and

Clinical Engineering (pp. 32-56).

www.irma-international.org/article/elimination-of-power-line-interference-in-ecg-signal-using-

adaptive-filter-notch-filter-and-discrete-wavelet-transform-techniques/219305

Feature Selection Based on Dialectical Optimization Algorithm for Breast

Lesion Classification in Thermographic Images
Jessiane Mônica Silva Pereira, Maíra Araújo de Santana, Clarisse Lins de Lima, Rita

de Cássia Fernandes de Lima, Sidney Marlon Lopes de Limaand Wellington Pinheiro

dos Santos (2021). Biomedical Computing for Breast Cancer Detection and

Diagnosis (pp. 47-71).

www.irma-international.org/chapter/feature-selection-based-on-dialectical-optimization-

algorithm-for-breast-lesion-classification-in-thermographic-images/259709

http://www.igi-global.com/chapter/a-decision-tree-on-data-mining-framework-for-recognition-of-chronic-kidney-disease/239077
http://www.igi-global.com/chapter/a-decision-tree-on-data-mining-framework-for-recognition-of-chronic-kidney-disease/239077
http://www.igi-global.com/chapter/a-decision-tree-on-data-mining-framework-for-recognition-of-chronic-kidney-disease/239077
http://www.irma-international.org/chapter/imaging-technologies-their-applications-biomedicine/20590
http://www.irma-international.org/article/role-of-acoustic-properties-in-biomedical-active-noise-control/240746
http://www.irma-international.org/article/role-of-acoustic-properties-in-biomedical-active-noise-control/240746
http://www.irma-international.org/chapter/ict-medical-education-trinidad-tobago/26289
http://www.irma-international.org/article/elimination-of-power-line-interference-in-ecg-signal-using-adaptive-filter-notch-filter-and-discrete-wavelet-transform-techniques/219305
http://www.irma-international.org/article/elimination-of-power-line-interference-in-ecg-signal-using-adaptive-filter-notch-filter-and-discrete-wavelet-transform-techniques/219305
http://www.irma-international.org/chapter/feature-selection-based-on-dialectical-optimization-algorithm-for-breast-lesion-classification-in-thermographic-images/259709
http://www.irma-international.org/chapter/feature-selection-based-on-dialectical-optimization-algorithm-for-breast-lesion-classification-in-thermographic-images/259709

