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Abstract—Chronic Kidney Diseases (CKD) are among one the significant health emergencies
around the world that are causing the death of many individuals consistently every year. Major
causes of CKD are diabetes, hypertension, and stroke. The need for quick and precise
techniques for the identification of CKD has created a demand for machine learning strategies
in the healthcare sector. This survey helps in investigating preventive measures for CKD
through early analysis utilizing techniques of machine learning. This paper surveys various
studies that have been previously performed for the early identification of CKD using various
machine learning classifiers. This paper surveys the comparison of various machine learning
classifiers presented based on sensitivity, accuracy rate, and specificity used to identify suitable
classifiers for the early diagnosis of CKD in patients suffering from it. In this paper, there is a
comparative analysis of previous studies performed on Decision Tree, Logistic Regression (LR),
K-Nearest Neighbour (K-NN), Random Forest (RF), Support Vector Machine (SVM), Gradient
boosting, Artificial Neural Network (ANN), and Radial Basis Function (RBF) for the diagnosis
of CKD.
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|. INTRODUCTION

People who are in their sixties have a higher risk of having kidney disease. When the symptoms of kidney
problems remain constantly for more than ninety days it can be considered CKD. CKD is among the top ten
significant reasons behind the death of individuals on the planet. Hypertension, diabetes, and obesity are
considered major reasons behind CKD.
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Figure 1: Stages of CKD [6].
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The application of machine learning techniques helps in the analysis of lab records and other data on patients
which is very helpful in the early discovery of CKD. Machine learning classifiers low-level information can be
converted into high-level information that can be very helpful in disease identification. This conversion of
information can assist practitioners with early diagnoses of CKD [2].

Figure 1 describes stage by stage effect of CKD. According to the Center for Prevention and Control [7], around
thirty million individuals worldwide are living with CKD, and more than ninety-five percent of those do not
even know that they are suffering from it. After that, it is making decisions based on their knowledge and
experience sometimes that may not be satisfactory for the condition of the patient [8].

Il. ROLE OF MACHINE LEARNING IN CKD

It comes to chronic kidney disease (CKD), monitoring, therapy, and early diagnosis are all vital. CKD is a
hidden illness in its early stages, it is necessary to predict the disease's development with reasonable accuracy.
The stage of CKD dictates the medical therapy required at that point. Aside from that, it is critical to find out the
presence of CKD because it provides very few indicators. Early identification of CKD is the foundation that can
be very helpful in finding treatment and drugs. Medical care is a critical application area for cognitive
intelligence systems [13].

A. K-NN

It is used in solving problems that require classification and regression. It is mostly employed for categorization
difficulties. A specific training stage is not involved in this method instead of that it uses entire data for training
purposes. As it lacks a model, it can use the entire dataset without having to learn anything new.

B. Random tree

It is a supervised classifier that is used in machine learning. It generates many learners who are all different. The
tree is created with the use of a stochastic process. It is a classification approach that operates in the same way as
a decision tree with the exception that a random subset of characteristics is used for each split.

C. Naive Bayes technique

This method is derived from the Bayes theorem. This training technique is used in both modelings and solving of
the dataset which is both quick and efficient. This approach uses predictors, and it is particularly useful for
categorizing data sets because it uses non-complicated iterative parameters and is hence suitable for large
datasets.

I11. PROPOSED SYSTEM

Ensemble learning is a machine learning technique that aggregates two or more learners (e.g. regression models,
neural networks) in order to produce better predictions for CKD. In other words, an ensemble model combines
several individual models to produce more accurate predictions than a single model alone for diagnosis of
chronic Kidney Disease.

IV. LITERATURE REVIEW

Various research on machine learning investigates and assesses chronic kidney disease utilizing a variety of
strategies for early detection.

Abdel-Fattah et al., (2022) [24] examined that chronic kidney disease (CKD) has permeated across society and
has become a pervasive sickness. It is associated with several major hazards, including heart disease, heightened
risk,

Singh et al., (2022) [26] suggested that among the most common CKD include diabetes and elevated blood
pressure (CKD). As a result, they deserve the right of the neural network to be established by first specifying the
parameters and then running multiple trials on them.

Moreno-Sanchez, P. A. et al. (2021) [29] intended that chronic kidney disease (CKD) is now a worldwide
concern with a huge financial burden on healthcare systems in which delayed diagnosis leads to early death.
Jongbo, O. A, et al. (2020) [31] studied that millions of people die of chronic kidney disease, which is mostly
caused by a combination of bad lifestyle choices and genetic predispositions.

Bhattacharya, et al. (2018) [37] suggested that meta-classification (parallel classification) was used to distinguish
related records belonging to the leading part class from those belonging to all combined minority classes.
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Wickramasinghe et al. (2017) [39] stated that the use of an adequate diet plan was able to treat chronic kidney
disease (CKD) and prescribe diet programs to various individuals based on their classification approach

Patil (2016) [48] investigated the detection accuracy of several data mining strategies. These techniques include
LR, multilayer perception, artificial neural network, decision tree, K-NN, Naive Bayes, and Sequence-based
minimum optimization.

Sinha and Sinha (2015) [50] studied the performance of the SVM and the K-NN classifier in the diagnosis of
chronic kidney disease. The accuracy rates for both systems were 73 and 78 percent, respectively.

V. COMPARATIVE ANALYSIS

It is the primary premise of this comparison study to compare three prior types of research on the diagnosis of
CKD using machine learning classifiers, which offers a prediction model based on machine learning to
determine the correct therapies for saving lives. Comparative analysis of three previously done studies is
performed to identify the performance of machine learning classifiers by assessing their accuracy, sensitivity,
and specificity.

A. Accuracy

Table 1 describes the comparative study of the models that are used by various authors for the diagnosis of CKD
from which Gradient boosting has a 99 percent accuracy rate.

TABLE |: COMPARISON OF ACCURACY OF VARIOUS CLASSIFIERS

Author Technique Accuracy rate (%)
Charleonnan et al. [21] Logistic Regression 96.55
Decision Tree 94.8
KNN 98.1
Almasoud and Ward [20] Support Vector Machine 97.5
Random forest 98.5
Gradient boosting 99.0
Ramya and Radha [46] Neural Network 80.4
Radial Basis Function 85.3
Random Forest 78.6
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Figure 2: Graphical representation of the accuracy of various classifiers

V1. CONCLUSION

This research is based on an examination of the use of several machine learning algorithms to predict chronic
kidney disease (CKD). Globally, the prevalence of chronic kidney disease is alarmingly high, and it is widely
acknowledged to be a serious hazard to human life. This study reviewed and analyzed the strategies to increase
the classification accuracy of the system to facilitate the effective diagnosis of chronic kidney disease. This topic
is directly related to human lives, so the utmost sincerity is required with maximum accuracy. This study has the
potential to be extremely beneficial in the accurate prediction of disease, which is in benefits both doctors and
patients. This strategy has the potential to lower the cost of disease detection. As a result, the essential
interventions can be carried out at the most opportune point in the treatment process. The gradient boosting
classifier has the highest accuracy rate of ninety-nine percent, the support vector machine has the highest
sensitivity rate of 0.99. Gradient boosting and support vector machines have the highest specificity rate of 0.99
percent.
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