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ABSTRACT

With a high rate of morbidity and mortality as well
as the ability to spread other diseases, chronic
kidney disease (CKD) is a major worldwide health
concern. Patients frequently overlook the disease in
the early stages of CKD since there are no evident
symptoms. Early diagnosis of CKD enables
patients to receive effective treatment in time to
slow the disease's progression. Due to their quick
and precise detection capabilities, machine learning
models can help therapists accomplish this goal
efficiently. In this research, we suggest a machine
learning approach to CKD diagnosis. The CKD
data set, which contains a significant number of
missing values, was downloaded from the website
KAGGLE. For object data types (strings), we
replaced the missing values with the most frequent
object using the mean value as a filler
(string).Since patients may overlook particular
measurements for a variety of reasons, missing
values are typically observed in real-world medical
scenarios. Four machine learning algorithms—
Logistic Regression, SVM, Random Forest
Classifier, and Decision Tree Classifier—were
applied to create models after successfully
completing the incomplete data set. Random Forest
has the highest accuracy of these machine learning
models.
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1. INTRODUCTION

The adverse effects of chronic kidney
disease (CKD), which include renal failure,
cardiovascular disease, and early death, are a
serious public health concern worldwide [1].
Chronic kidney disease (CKD), which rose from
27th place in 1990 to 18th place in 2010 according
to the Global Burden of Disease Study (GBDS), is
one of the top causes of death worldwide [2]. Over
500 million individuals globally suffer from
chronic renal disease [3, 4], with South Asia and
sub-Saharan Africa bearing a disproportionately
high burden [5]. In high-income countries, there
were 110 million people with CKD (men 48.3
million, women 61.7 million), but in low- and
middle-income nations, there were 387.5 million
[6].

In Bangladesh, a heavily populated
developing nation in Southeast Asia, chronic
kidney disease rates continue to climb. In a global
survey of six countries, including Bangladesh, the
prevalence of CKD was estimated to be 14% [7]. A
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26% prevalence of chronic renal disease was found
in a different study among urban Dhaka residents
over the age of 30 [8], and a 13% prevalence was
found in a different study among urban Dhaka
inhabitants over the age of 15 [9]. One-third of
rural individuals in Bangladesh were at risk of
developing CKD, which was frequently
misdiagnosed at the time, according to a
community-based prevalence survey conducted
there in 2013 [10].

On the other hand, the observed variations
in CKD prevalence between Bangladeshi
categories could be attributed to a variety of
variables, including the study period, the cross-
sectional research design, and the geographic
distribution of wurban and rural areas. CKD
prevalence varies by age group, gender,
socioeconomic level, and geographic region,
claims one study. [7].

Patients with end-stage renal disease
(ESRD), which necessitates costly treatment
options like dialysis and kidney transplantation
[11], are more likely to have chronic kidney
disease (CKD), which increases their risk of
developing ESRD and increases their risk of long-
term medical and psychological problems [12, 13].
Additionally, uncontrolled diabetes and high blood
pressure are two risk factors that have an impact on
the occurrence of CKD globally. In order for
decision-makers (such as ministries, insurers,
hospital administrators, and so on) to prevent an
increase in the number of patients, it is critical
from the standpoint of public health to be able to
estimate CKD occurrence trends. As it has been
shown that lifestyle changes (weight loss,
improved diet, increased physical activity,
decreased alcohol consumption, avoided smoking,
early referral to nephrologists, appropriate
medication use, and treatment options to manage
other risk factors) are the most effective, rising
population screening for CKD-related risks and
awareness programmes are examples of such
mitigation strategies. Creating suitable
hemodialysis facilities and providing personnel
with the necessary training are additional
mitigating techniques.

2. EXISTING SYSTEM AND ITS
LIMITATIONS
In the existing system there was no proper
method to identify the chronic kidney disease
prediction using data mining algorithms. The
following are the main limitations in the existing
system.
LIMITATION OF PRIMITIVE SYSTEM

1. More Time Delay in finding the route
cause of kidney diseases

2. There is no prevention technique due to
late prediction.

3. There is no early prediction of chronic
kidney disease.

4. There is no method to identify the kidney
diseases using ML algorithms

3. PROPOSED SYSTEM AND ITS
ADVANTAGES

In proposed system we are applying
different Machine Learning Algorithms to detect
Chronic Kidney disease. In this Project we used
the  features like  age,  sugar(su),blood
pressure(BP),hyper tension(htn),pus cell(pu), RBC,
WBC, Coronary Artery Disease (cad) , etc,to
classify CKD.After data pre-processing a very well
cleaned data is inputed to these algorithms(Logistic
regression, Support Vector  Machine, Random
forest Classifier, Decision Tree Classifier).So each
algorithm has shown 100% Accuracy then we
considered Time Complexity of each algorithm.
After comparing each algorithm’s Time
complexity Decision Tree has shown optimum
time. So we predict decision tree as best algorithm.

ADVANTAGES OF THE
SYSTEM
1) By using data mining techniques it takes less

time for the prediction of the disease with more
accuracy.

PROPOSED

2) In this paper we survey different papers in
which one or more algorithms of data mining used
for the prediction of CKD disease.

3 ) Applying data mining techniques to CKD
disease treatment data can provide as reliable
performance as that achieved in diagnosing kidney
disease.
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4. IMPLEMENTATION PHASE

Implementation is the stage where the
theoretical design is converted into
programmatically manner. In this stage we will
divide the application into a number of modules
and then coded for deployment. The front end of
the application takes Google Collaboratory and as
a Back-End Data base we took UCI Chronic
kidney Patients Records as dataset. Here we are
using Python as Programming Language to
implement the current application. The application
is divided mainly into following 5 modules. They
are as follows:

1. Import Necessary Libraries

2. Load Dataset Module
3. Data Pre-Processing

4. Train the Model Using Several ML
Algorithms

5. Find the Performance of ML Algorithms

1) IMPORT LIBRARY MODULE

In this module initially we need to import
all the necessary libraries which are required for
building the model. Here we try to use all the
libraries which are used to convert the data into
meaningful manner. Here the data is divided into
numerical values which are easily identified by the
system, hence we try to import numpy module and
for plotting the data in graphs and charts we used
matplot library.

2) LOAD DATASET MODULE

In this module the we try to load the
dataset which is downloaded or collected from
Kaggle repository. Here we store the dataset names
as ckdisease.zip file and this dataset

contains the following information such as :

0
1
2 2 80
k]
4

3 rows x 26 columns

Each and every attribute contains some
information which are tested and collected based
on individual patient id.

3) DATA PRE-PROCESSING MODULE

Here in this section we try to pre-process
the input dataset and find out if there are any
missing values or in-complete data present in the
dataset. If there is any such data present in the
dataset, the application will ignore those values
and load only valid rows which have all the valid
inputs.

4) TRAIN THE MODEL

Here we try to train the current model on
given dataset using several ML classification
algorithms and then try to find out which
algorithms suits best in order to identify and
classify the input dataset accurately and efficiently.
Here we try to use following algorithms on input
dataset such as:

1. Logistic Regression

2. Support Vector Machine
3. Decision Tree

4. Random Forest

5) PERFORMANCE ANALYSIS MODULE

Here in this module we try to compare
each and every classification algorithm on given
input dataset and then try to find out which one
suits best for finding the accurate results. Finally
we will identify the best algorithm which gives
accurate results-in very less time. Here we can see
Random Forest gives more accurate result
compared with other ML Algorithms.

5. EXPERIMENTAL RESULTS

In this section we try to design our
current model using Python as programming
language and we used Google Collab as
working environment for executing the
application. Now we can check the
performance of our proposed application as
follows:
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IMPORT LIBRARIES
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The above window clearly represents the
list of several modules used in our application.

REMOVE DUPLIATE DATA

From the above window we can see
duplicate data is removed.

CONFUSION MATRIX

confusion Matrix
[[42 1]
L1z2=2]]

ckd

notckd

Logistic Regression accuracy ! @.97%
Logistic Regression is ©.38522939224243164
22 ms, sys: 91 ms, total: 293 ms

CPU times: user 2
Wall time: 386 ms

From the above window we can clearly see
confusion matrix is formed.

COMPARISION OF ML-ALGORITHMS

o rFitolin(ie-4iD)
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10 Comparision of model Time complexities
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0.
Logistic RegressiBandom Forest svM Decision Tree
Models

From the above window we can clearly the
comparison of several ML algorithms and we can
see Random Forest has good accuracy.

6. CONCLUSION
The decision tree method and logistic

regression can be used to forecast chronic kidney
disease more precisely, the study's findings
suggest. Their accuracy was 97 percent and
precision was 96.25 percent, according to the
study. The accuracy percentage of the models
employed in this investigation is significantly
higher than that of earlier studies, showing that the
models used in this study are more trustworthy
than those used in earlier studies. The LR
technique outperforms the other methods when
crossvalidation measurements are used to forecast
chronic kidney disease. By creating a web
application that uses these methods and a larger
dataset than the one used in this study, future
research may build on this work. This will enhance
outcomes - and  increase the precision and
effectiveness of healthcare professionals' ability to
identify renal problems. This will improve both the
framework's durability and its visual appeal. It is
hoped that this will motivate people to make
positive changes in their life and seek early
treatment for chronic renal illness.
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