
1554 | Cardiometry | Issue 25. December 2022

ORIGINAL RESEARCH Submitted: 22.08.2022; Accepted: 17.09.2022; Published online: 25.12.2022

Prediction Analysis of Novel 
Random Forest Algorithm 
and K Nearest Neighbor Algorithm 
in Heart Disease Prediction 
with an Improved Accuracy Rate
T Poojitha, Mahaveerakannan R

Department of Computer Science and Engineering, Saveetha 
School of Engineering, Saveetha Institute of Medical and Tech-
nical Sciences, Saveetha University, Chennai, Tamilnadu, India, 
Pincode:602105.

ABSTRACT
Aim: Coronary illness is one of the main sources of mortality in 
this current world. A basic test in the field of clinical information 
assessment is the expectation of cardiovascular infection. The 
fundamental target of this paper is to work on the exactness of 
the Data mining algorithms being used to improve heart dis-
ease prediction. We will be comparing the novel Random forest 
with K Nearest Neighbor to find out which of these can give us 
the best accuracy. Material and Methods: The study used 
98 samples with Novel Random Forest and K Nearest Neigh-
bor is executed with varying training and testing splits for pre-
dicting the accuracy for heart disease prediction with the 80% 
of G-power value and data about cardiovascular disease was 
gathered from numerous web sources, including latest research 
findings and threshold 0.05%, confidence interval 95% mean 
and standard deviation. The performance of the accuracy rate 
of the classifiers is examined using the heart disease dataset.. 
There was a statistical insignificant difference among Innovative 
Random Forest and K Nearest Neighbor p = 0.484 (p>0.05). 
Results and Discussion: The accuracy of predicting heart dis-
ease in Novel Random Forest 90.16% and K Nearest Neighbor 
67.21% is obtained. Conclusion: Prediction of Heart disease 
using the innovative Random Forest (RF) technique appears 
to be a significant improvement over the K Nearest Neighbor 
(KNN) algorithm in terms of accuracy.
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INTRODUCTION:
The heart is a vital organ in the human body. It si-

phons blood to all parts of our life frameworks. In case 
it fails to work precisely, the psyche and various organs 
will stop working, and within two or three minutes, 
the singular will pass on. Dataset azures of patients’ 
data from which to separate valuable information, 
specialists have been using information mining meth-
odologies to assist health care with caring experts in 
the determination of coronary disease (Md Idris et al. 
2020). This research arranged a coronary disease ex-
pectation framework to anticipate whether the patient 
is most likely going not set in stone to have a coro-
nary illness or not utilizing the clinical history of the 
patient. This research used various estimations of AI, 
for instance, calculated relapse and KNN to anticipate 
and arrange the patient with coronary illness (Kon-
stantonis et al. 2022). High-level information mining 
techniques can assist with restoring what is happen-
ing. This exploration has fostered a prototype Innova-
tive coronary Disease Prediction System (IHDPS) that 
employs information mining techniques such as De-
cision Trees, Bayesian Network, and Neural Networks 
(Qu et al. 2021).Clinical data from 787 individuals was 
broken down and correlated with risk variables such 
as hypotension, insulin, dyslipidemia (abnormal cho-
lesterol), smoke, family medical history, obesity, ten-
sion, and pre existing clinical trials. secondary effect 
might recommend fundamental non detected IHD 
(Nadakinamani et al. 2022). One of the bases on which 
the papers fluctuate is the selection of boundaries on 
which the strategies have been used. Many creators 
have decided on different boundaries and data sets 
for testing the exactness. In particular, specialists have 
been investigating the use of the Decision Tree strate-
gy in the analysis of coronary disease with an amazing 
accomplishment (Banjoko and Abdulazeez 2021).

A great deal of examination has been done in light 
of the characterization of the Heart utilizing Machine 
Learning Algorithms. More than 240 articles were pub-
lished in Science Direct and nearly 34,000 articles were 
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found in IEEE xplore. An Accurate Classifier Approach 
for Predicting Heart Disease This research examines 
how tree approaches are shown in data mining. The 
gathering tree computations used and attempted in this 
paper are Decision Stump, Novel Random Forest, and 
LMT Tree estimation (Md Idris et al. 2020). This sur-
vey intended to recognize AI classifiers with the most 
noteworthy accuracy for such symptomatic purposes. 
A couple of regulated AI calculations were applied and 
investigated for execution and exactness in coronary 
illness expectation (“Analysis and Prediction of Heart 
Disease Using Machine Learning and Data Mining 
Techniques” 2021). The clinical business is showing 
gigantic improvement in using AI techniques. In the 
proposed work, an original AI approach is proposed to 
foresee coronary disease. The proposed audit used the 
Cleveland coronary ailment dataset, and information 
mining methodology, for instance, relapse and group-
ing are utilized (Rani and Tiwari 2020). Henceforth in 
this study, we have discussed coronary illness and its 
risk factors and explained machine learning. Using ma-
chine learning techniques, we have predicted coronary 
disease and given a relative analysis of the algorithms 
for machine learning utilized for the trial of the predic-
tion (Pati, Parhi, and Pattanayak 2022). As a result, the 
goal of this article is to provide an ML model for coro-
nary ailment forecast taking into account the connect-
ed boundaries. We have involved a benchmark dataset 
of UCI Heart sickness assumptions for this exploration 
work, which comprises 14 unique boundaries related to 
Heart Disease. AI calculations like Innovative Random 
Forest, Support Vector Machine (SVM), Naive Bayes, 
and Decision tree have been used for the improvement 
of models (D. Chatterjee and Chandran 2019). The ex-
perimental results indicate that Novel Random Forest 
yields 87.39% in terms of the accuracy for Resting ECG 
and CP (chest pain) of the datasets. This scientific study 
has been presented and published in over 40 indexed 
journals (Rajdhan et al. 2020).Our team has extensive 
knowledge and research experience that has translate 
into high quality publications(Chellapa et al. 2020; La-
vanya, Kannan, and Arivalagan 2021; Raj R, D, and S 
2020; Shilpa-Jain et al. 2021; S, R, and P 2021; Rama-
doss, Padmanaban, and Subramanian 2022; Wu et al. 
2020; Kalidoss, Umapathy, and Rani Thirunavukkara-
su 2021; Kaja et al. 2020; Antink et al. 2020; Paul et al. 
2020; Malaikolundhan et al. 2020)

The existing research study expects to give a de-
tailed depiction of Naïve Bayes and choice tree clas-

sifiers that are applied in our exploration, especially 
in the expectation of Heart Disease (Gudmundsson et 
al. 2022). The proposed hybrid system framework was 
tested in the recreation environment created utilizing 
Python. It was tested on the Cleveland coronary illness 
dataset accessible at the UCI (University of California, 
Irvine) AI archive. It has accomplished a precision of 
86.6%, which is better than a portion of the current 
coronary disease forecast frameworks found in the 
literature. Therefore the aim of this research is to use 
the Novel Random Forest (RF) algorithm in order to 
classify the best arrangement of value administrations 
and powerful determination of anticipating coronary 
illness at the beginning phase by accomplishing better 
precision.

MATERIALS AND METHODS:
This research was conducted in the Department of 

Computer Science and Engineering, Saveetha School of 
Engineering, Saveetha Institute of Medical and Technical 
Sciences, Chennai, in the Artificial Intelligence research 
center. The Novel Random Forest (RF) technique and 
the K Nearest Neighbor (KNN) algorithm are used in 
this work. Each example size was predicted using the 
g-power tool with form 3.1.10, resulting in 98 total sam-
ple sizes and 49 sample sizes per group with 80% G pow-
er values, a two-tailed significant value of 0.05, and a 95% 
confidence interval (Rajdhan et al. 2020).

The data for this investigation was obtained from 
the kaggle open-access dataset. One of, if not the, most 
popular online networks for information researchers 
and artificial intelligence professionals. It allows us-
ers to search for and locate required datasets, as well 
as give a customisable jupyter notebook environment 
with free GPU and 6 hours of runtime. There are 76 
characteristics in the dataset. The qualities include 
age, gender, chronic pain type (4 sorts), resting pulse 
rate, blood cholesterol in mg/dl, fasting glucose levels 
> 120 mg/dl, maximum heart rate reached, and 6 oth-
ers. The dataset features 14 columns and 304 rows of 
data regarding heart disease symptoms, including du-
plication, blank, and incompleteness. Pre-processing 
of the datasets is done to remove the duplicate and null 
values with the help of functions that are provided by 
Microsoft excel. The dataset that is collected consists 
of all numerical forms; there is no need to convert the 
data. The unwanted attribute such as age, exang attri-
butes that are not necessary for the prediction is re-
moved. The testing setup uses Core i5 with 2.25 GHz 
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with 8 gigabytes of random access memory. To use a 
machine-learning algorithm one of the Integrated De-
velopment Environment called Spyder software with 
pre-installed libraries or Google collab can be used for 
replacement. The proposed system for the classifica-
tion of heart disease prediction involves the following 
steps: correlation between columns, Exploratory data 
analysis (EDA), feature extraction, and classification.

The RF method use the following pseudocode to 
apply a heart disease dataset. The datasets will be fed 
into the pseudocode, and the final result will be passed 
through the accuracy and classification parameters.

Pseudocode of the Novel Random Forest 
algorithm

Innovative Random Forest Algorithm is extensive-
ly used for both categorization and prediction problems. 
This algorithm can be used in various places such as bank-
ing, prediction works, health, stock markets, artificial in-
telligence, etc. To get more exact and stable estimates the 
Novel random forest will create a forest-like structure and 
combine them. Subsets from both datasets and attributes 
are selected arbitrarily and get trained. using this method 
overfitting of data can be lowered. This algorithm takes 
lower training time than many other algorithms on large 
datasets with maintaining the precision of the accuracy 
when a huge part of data is not present. 

Pseudocode of the K Nearest Neighbor 
algorithm

KNN is a lethargic learning, non-parametric cal-
culation. It utilizes information from a few classes to 
foresee the order of the new point of reference. KNN is 
non-parametric because it makes no suspicions about 
the information being examined, the model is circu-
lated from the information.

Statistical Analysis
For each group, statistical analysis was performed 

using the Statistical Package for Social Sciences (SPSS) 
to elucidate quantifiable measures such as mean, stan-
dard deviation, and standard error. The test was car-
ried out to include aspects throughout review meet-
ings. As a result, mean, entropy, variance, and contrast 
are the independent variables in this study. The de-
pendent variables include temperature, heart rate, 
blood pressure, and cholesterol. To assess the accuracy 
performance of both, the independent sample t-test is 
used in Group-1 and Group-2 using the RF and the 
KNN algorithms (D. Chatterjee and Chandran 2019).

RESULTS
The RF machine learning method and the KNN 

machine learning algorithm are analyzed with sam-
ples obtained by using different 70% training and 30% 
testing datasets and by varying the amount of entries 
in the dataset Table 1 and the dataset consists of 304 
rows where the accuracy of both the RF and KNN 
algorithm are gotten for 10 samples (iterations). It is 
seen that the Novel RF algorithm 90.16% is altogether 
better compared to the KNN algorithm 67.21%.

The preprocessing is used to clean the data to apply 
for the machine learning algorithm, due to the origi-
nal dataset containing more errors and null values, it 
has been preprocessed. The dataset has been resized 
and made ready for the next stage, as the network al-
lows. The algorithm for preprocessing the dataset can 
be implemented using Spyder functions.

From Table 1, the statistical analysis of the RF al-
gorithm and KNN algorithm. For RF and KNN algo-
rithms, the average accuracy value, sample variance, 
and accuracy are calculated after 10 iterations. It can 
be shown that the Innovative RF method (90.16%) 
outperforms the KNN algorithm (67.21%).

Table 2 shows the results of a statistical study of 
the RF and KNN algorithms. The RF method outper-
formed the KNN algorithm in terms of mean accura-
cy and standard deviation. The RF method obtained 
8.3710 standard deviations with a standard error of 
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0.64717, whereas the KNN approach obtained 7.0149 
standard deviations with a standard error of 0.21831.
After comparing the ten accuracies of both methods, 
a random forest algorithm with an average of 87.39% 
and K Nearest Neighbor with an average of 66.31% 
was found. Furthermore, the independent sample 
t-test was used to compare the precision of two com-
putations, and a significant difference was seen, with 
the RF model achieving 90.16% exactness and the 
KNN achieving 67.21% precision. When compared to 

the other calculations’ presentations, the suggested RF 
classifier outperforms the KNN technique.

Table 3, the independent sample t-test with signifi-
cance and standard error is obtained. The «p» esteem is 
under 0.05 viewed as statistically significant and 95% cer-
tainty intervals were determined. The independent sample 
t-test was utilized to analyze the exactness of two calcula-
tions and a measurably statistically insignificant was seen 
at 0.484 (p>0.05) The RF model got 87.39% precision. 
When contrasted with the other algorithm’s presentation, 
the proposed RF is significantly better than KNN.

The symptom depicted here is the remainder of the 
ECG comparison depicted in Fig. 1. The red individu-
als are at danger because of this one attribute, whereas 
the blue people are not at risk because of this one attri-
bute; the values range from 0 to 300.

Fig. 1. Based on input values ranging from 0 to 300, the red 
individuals are at risk of cardiovascular breakdown, while the 
blue people are not at risk.

From Figure 2 Comparison of the chest pain be-
tween people of different age groups having the pain 
in the heart using target The values for feature vary 
from 0.0 to 0.8.

From Figure 3 Comparison of attributes between 
thal and density to determine the chest pain intensity 
the values range between 0.00 to 2.00.

Table 1
Comparison of Novel RF and KNN algorithms with N=10 sam-
ples of the dataset with the maximum performance of 90.16% 
and 67.21% in the sample (when N=1) using dataset size=304 
and 70% training and 30% testing data.

Sample
(N)

Dataset size /
rows

RF Accuracy 
in %

KNN Accura-
cy in % 

1 304 90.16 67.21
2 285 88.23 64.45
3 260 92.34 70.23
4 235 83.19 62.56
5 206 94.20 72.43
6 189 80.13 60.43
7 150 96.43 74.54
8 115 76.32 58.23
9 100 98.22 76.65
10 86 74.76 56.45

Table 2
Novel RF and KNN algorithm statistical findings For each iter-
ation of the Novel RF and KNN algorithms, the mean accuracy 
value, standard deviation, and standard error mean are calcu-
lated. It was discovered that the Novel RF (87.39%) method 
outperformed the KNN (66.31%) approach.

Algorithms (Accu-
racy)

Sample
(N)

Mean Std 
Deviation

Std error
mean

Random Forest 10 87.39 8.3710 0.64717
K Nearest Neighbor 10 66.31 7.0149 0.21831

Table 3
The independent sample t-test for the significance level of the RF and KNN algorithms yields negligible findings (p=0.484; p>0.05). 
As a result, with a 95% confidence interval, both the RF and KNN algorithms have an insignificance threshold smaller than 0.05.

Accuracy Levene’s test 
for equality of 

variances

T-test for Equality of means 95% Confidence Inter-
val of the Difference

F Sig t df Sig (2-tai
led)

Mean dif-
ference

Std
Error dif-
ference

Lower Upper

 Equal Variances Assumed 0.511 0.484 6.101 18 0.000 21.0800 3.4537 13.8239 28.3360
Equal Variances Not assumed

- -
6.104 17.466 0.000 21.0800 3.4537 13.8079 28.3520
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From Figure. 4 the mean accuracy of the two algo-
rithms has been shown and compared the mean error 
and the graph shows that Novel RF is better than the 
KNN algorithm.

The RF model obtained 90.16% and the KNN al-
gorithm already predicted 67.21%. performance value. 
Finally, as shown in Fig. 4, we compared the mean er-
ror of the RF and KNN techniques. As a result, the RF 
method outperforms the KNN algorithm.

DISCUSSION 
Novel random forest as convincingly appears bet-

ter than K Nearest Neighbor with improved accuracy. 
In terms of accuracy, scoring speed, and performance, 
the Novel Random Forest classifier outperforms K 

Nearest Neighbor. Data mining is crucial in the health-
care business for new illness identification. A variety 
of tests must be performed on the patient in order to 
diagnose an ailment. On the other hand, using data 
mining techniques can minimise the number of tests 
necessary. 

The characterisation model is developed using 
grouping calculations for the prediction of coronary 
disease. In this study, a discussion of calculations used 
for coronary sickness forecasting, as well as a cor-
relation among the present frameworks, caused the 
Novel random forest method to perform better (S. 
Chatterjee, Jaggi, and Sowmiya 2019). We obtained 
an accuracy of 86.9% for the prediction of coronary 
sickness using the Novel random forest method, with 

Fig. 2. Comparison of the chest pain between people of dif-
ferent age groups having the pain in the heart using target 
attribute, the value ranges from 0.0 to 0.8.

Fig.3. Comparison of attributes between thal and density to de-
termine the chest pain intensity the values range between 0.00 
to 2.00.

Fig. 4. Comparison of Novel RF and Novel KNN algorithms in terms of accuracy. The mean accuracy of the RF algorithm is better 
than KNN and standard deviation of RF is slightly better than KNN algorithm. X Axis: RF vs KNN algorithm Y Axis: Mean accuracy 
of detection ± 1 SD.
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a responsiveness value of 87.39% and an explicitness 
value of 82.7% (Jamadar et al. 2021). The analysis rate 
for the prediction of cardiovascular sickness utilizing 
Novel random forest is 93.3% based on the beneficia-
ry operating characteristics. The novel random forest 
computation has been demonstrated to be the most 
successful method for the categorization of cardiac 
sickness, and it is thus used in the suggested system 
(Yekkala and Dixit 2019). The Novel Random Forest 
approach employed several tree depth levels, as well as 
confidence vote and Gini index criteria. It yielded an 
accuracy of 87.39.

In contrast to this study, previous research find-
ings employed a restricted number of techniques for 
classification but we are using as many as possible 
machine learning algorithms for analysis. In other 
existing studies, they only applied for specificParticle 
swarm and ant colony optimization techniques (Ali et 
al. 2021). But In this proposed research work, it can 
be found that the staging framework has an enormous 
number of hyperparameters that are to be calibrated. 
The classification models can be enhanced in order to 
improve the features of classification.

Most of the previous work done is based on the 
data from the specific dataset. In the proposed work 
the lack of accuracy in predicting heart disease is im-
proved by machine learning algorithms. In the future, 
more attributes in the dataset can be included and can 
also be used as datasets for better accuracy. Artificial 
intelligence can also beutilised to forecast the severity 
of heart disease in the future.

CONCLUSION
The primary goal of the study is to assess the accu-

racy of heart disease categorization using medical data. 
This research study used the RF algorithm to diagnose 
cardiac disease from a dataset, and the parameters ob-
tained were compared to the KNN method. The results 
reveal that the RF algorithm is 90.16% more accurate 
than the KNN algorithm for predicting heart disease.
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