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Abstract: Goal three of the UN’s Sustainable Development Goal is focused on promoting good health and
well-being, with a specific emphasis on addressing the challenges posed by non-communicable diseases.
One of the objectives for this goal is to reduce premature mortality from non-communicable diseases by a
third by the year 2030. Chronic kidney disease (CKD) is a major contributor to morbidity and mortality
from non-communicable diseases, affecting between 10 and 15% of the global population. Early and
accurate detection of the stages of CKD is considered vital in order to minimize the impact of the
associated health complications, such as hypertension, anemia, mineral bone disorder, poor nutritional
health, acid base abnormalities, and neurological complications. To this end, machine learning techniques
have been used in various research studies to detect CKD at an early stage. However, previous research
has not focused on specific stage prediction. In this study, both binary and multi-classification for stage
prediction were carried out using Random Forest (RF), Support Vector Machine (SVM), and Decision Tree
(DT) prediction models. Analysis of variance and recursive feature elimination were applied for feature
selection, and tenfold cross-validation was used to evaluate the models. The results showed that RF based
on recursive feature elimination with cross-validation had better performance than SVM and DT for stage
prediction of CKD. This research has the potential to lead to earlier detection and intervention, ultimately
reducing premature mortality from non-communicable diseases as outlined in the UN's Sustainable
Development Goal of good health and well-being.

Keywords: Support Vector Machine, K-nearest Neighbor, Decision tree classifier, Random Forest
classifier, Naive Bayes Classifier, Machine Learning

REFERENCES

[1]. Rady EA, Anwar AS. Informatics in Medicine Unlocked Prediction of kidney disease stages using data
mining algorithms. Informatics Med. 2019;15(2018):100178.

[2]. Almasoud M, Ward TE. Detection of chronic kidney disease using machine learning algorithms with least
number of predictors. Int J Adv Computer. 2019;10(8):89-96.

[3]. Salekin A, Stankovic J. Detection of Chronic Kidney Disease and Selecting Important Predictive Attributes.
In: Proc. - 2016 IEEE Int. Conf. Healthc. Informatics, ICHI 2016, pp. 262-270, 2016.

[4]. Tekale S, Shingavi P, Wandhekar S, Chatorikar A. Prediction of chronic kidney disease using machine
learning algorithm. Disease. 2018;7(10):92—6.

[S]. Kumar V. Evaluation of computationally intelligent techniques for breast cancer diagnosis. Neural Comput
Appl. 2021;33(8):3195-208.

[6]. Xiao J, et al. Comparison and development of machine learning tools in the prediction of chronic kidney
disease progression. J Transl Med. 2019;17(1):1-13.

[7]. Alsuhibany SA, et al. Ensemble of deep learning based clinical decision support system for chronic kidney
disease diagnosis in medical internet of things environment. Comput Intell Neurosci. 2021;3:2021.

[8]. Jasim A, Kaky M. lintelligent systems approach for classification and management of by. 2017.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-9202 1SS 248

www.ijarsct.co.in 4| 2581-9429 |2

&\ IVARSCT /5




(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Impact Factor: 7.301 Volume 3, Issue 3, April 2023

[9]. Saar-tsechansky M, ProvostF. Handling Missing Values when Applying Classi ... cation Models. vol. 1,
2007.

[10]. Priyanka K, Science BC. Chronic kidney disease prediction based on naive Bayes technique. 2019. p. 1653—
9.

[11]. Aglan F, Markle R, Shamsan A. Data mining for chronic kidney disease prediction. 67th Annu Conf Expo
Inst Ind Eng. 2017;2017:1789-94.

[12]. Subas A, Alickovic E, Kevric J. Diagnosis of chronic kidney disease by using random forest. IFMBE Proc.
2017;62(1):589-94.

[13]. Kapoor S, Verma R, Panda SN. Detecting kidney disease using Naive bayes and decision tree in machine
learning. Int J Innov Technol Explor Eng. 2019;9(1):498-501.

[14]. Vijayarani S, Dhayanand S. Data Mining Classification Algorithms for Kidney Disease Prediction. Int J
Cybern Informatics. 2015;4(4):13-25.

[15]. Drall S, Drall GS, Singh S. Chronic kidney disease prediction using machine learning : a new approach
bharat Bhushan Naib. Learn. 2014;8(278):278-87.

[16]. KadamVinay R, Soujanya KLS, Singh P. Disease prediction by using deep learning based on patient
treatment history. Int J Recent Technol Eng. 2019;7(6):745-54.

[17]. Ramya S, Radha N. Diagnosis of Chronic Kidney Disease Using. pp. 812—820, 2016.

[18]. Osisanwo FY, Akinsola JET, Awodele O, Hinmikaiye JO, Olakanmi O, Akinjobi J. Supervised machine
learning algorithms: classification and comparison. Int J Comput Trends Technol. 2017;48(3):128-38.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-9202 1SS 249

www.ijarsct.co.in | 2581-9429 |

B\ IJARSCT /¢




