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Abstract: Heart failure is one of the most common disorders that attack the heart and blood vessels throughout the world,
resulting in a high average population death rate, and illness also has an impact financially, especially for the
elderly. This study focuses on predicting the potential for death in heart failure using the Levenberg Marquart
algorithm. The data for predicting the potential for death in heart failure was taken from Kaggle, which con-
sisted of 299 records. Attributes used to predict potential death in heart failure consist of 11 attributes, namely
age, gender, anaemia, creatinine phosphokinase, diabetes, ejection fraction, high blood pressure, platelets,
serum creatinine, serum sodium, smoking, and death events. The results of this study are predictions of po-
tential death in heart failure with MSE training and testing = 0.0150. With 11-7-1 architecture.

1 INTRODUCTION

Artificial Intelligence (AI) is a general term that sug-
gests using computers to shape intelligent behaviour
with minimal human intervention. There are many
methods in AI, one of which is Artificial Neural Net-
work Backpropagation (Haring et al., 2022; Zuhrufil-
lah et al., 2022). Heart failure is a complex collection
of symptoms where a patient has various symptoms in
the form of shortness of breath at rest or when doing
activities accompanied by fatigue (Prihatiningsih and
Sudyasih, 2018). Backpropagation is a type of su-
pervised Artificial Neural Network training method.
This network architecture consists of an input layer,
a hidden layer, and an output layer (Sonang et al.,
2021). The Levenberg-Marquardt algorithm is a de-
velopment of the Backpropagation error algorithm.
This algorithm was built to overcome some of the de-
ficiencies that exist in the error algorithm (Andriani
et al., 2019; Maulana and Muslim, 2015; Sitompul,
2018).

2 RESEARCH METHODOLOGY

2.1 Methods of Data Collection

The method of data collection was carried out start-
ing from literature studies (sources used for various
purposes in the world of education both from scien-
tific journals and internet sources)(Abdullah and Han-
dayani, 2019; Lisa, 2015; Mokosuli et al., 2014).

2.2 Data Source

The data used in this study was taken from the
data website www.kagle.com, in the form of medi-
cal records of heart failure data consisting of 299 data
(Hikmayanti et al., 2014; Gultom et al., 2021; Ritha
et al., 2016). The data used for training is 100 records,
and the data used for testing is 100. The following are
299 attributes in the form of data that influence the
occurrence of potential death in heart failure (Yasin
and Junaedi, 2022; Zuhri, 2021).
Information:

X1 = Age
X2 = Gender
X3 = Anemia
X4 = Creatinine Phosphokinase
X5 = Diabetes
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Table 1: Heart Failure Medical Records Data.

No X1 X2 .. X10 X11 T
1 75 0 .. 1 0 1
2 55 0 .. 1 0 1
3 65 0 .. 1 1 1
4 50 1 .. 1 0 1
5 65 1 .. 0 0 1
6 90 1 .. 1 1 1
7 75 1 .. 1 0 1
8 60 1 .. 1 1 1
.. .. .. .. .. .. ..

299 50 0 .. 1 1 0

X6 = Ejection Fraction
X7 = High Blood Pressure
X8 = Platelet
X9 = Serum Creatinine
X10 = Serum Sodium
X11 = smoking
Target = Death Event

Heart failure medical record data is converted with the
following rules:

1. Age:

a. Toddler Age: 0–5 years = 0.1
b. Childhood: 5–11 years = 0.2
c. Early Adolescence: 12–16 years = 0.3
d. Late Adolescence: 17–25 years = 0.4
e. Early adulthood: 26–35 years = 0.5
f. Late adulthood: 36–45 years = 0.6
g. Early Old Age: 46–55 years = 0.7
h. Late Old Age: 56–65 years = 0.8
i. Age of Seniors: ¿ 65 years = 0.9

2. Anemia; if you have anemia = 1, otherwise = 0

3. Creatinine phosphokinase; if normal = 0 other-
wise = 1

4. Diabetes if you have a history of diabetes = 1; oth-
erwise = 0

5. Ejection fraction If normal = 0 otherwise = 1

6. High blood pressure If normal = 0 otherwise = 1

7. Platelets If normal = 0 otherwise = 1

8. Serum creatinine If normal = 0 otherwise = 1
The target of predicting the potential for death in
heart failure is if it causes death, then the value is
1; If not, then the value is 0. The results of con-
verting medical record data for heart failure can
be seen in Table 2.

Table 2: Heart Failure Medical Conversion Data.

No X1 X2 X3 .. X8 X11 T
1 0.9 1 0 .. 0 0 1
2 0.7 1 0 .. 0 0 1
3 0.8 1 0 .. 0 1 1
4 0.7 1 1 .. 0 0 1
5 0.8 0 1 .. 0 0 1
6 0.9 1 1 .. 0 1 1
7 0.9 1 1 .. 1 0 1
8 0.8 1 1 .. 1 1 1
.. .. .. .. .. .. .. ..

299 0.7 1 0 .. 0 1 0

2.3 Research Framework

In completing this research, the authors compiled the
research framework as follows:

Figure 1: Research framework.

2.4 Architectural Design

The architecture consists of 1 input layer block, one
hidden layer block and one output layer block. Figure
2, example of the 11-3-1 architecture .

3 RESULTS AND DISCUSSION

3.1 Best Training and Testing Results

Training data and predictive testing of potential death
from heart failure using the Mathlab 2011a applica-
tion with the Levenberg Marquardt method backprop-
agation algorithm. The best training and testing re-
sults are 11-7-1 with performance testing = 0.0150.
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Figure 2: Architectural Design.

3.2 Comparison of Training Results and
Testing of the Levenberg
Marquardt Method

After training and testing the Levenberg Markquard
method backpropagation algorithm with 11-2-1,11-
3-1,11-8-1,11-10-1,11-5-1,11-6-1,11 architecture -7-
1,11-4-1, the following is a comparison of the Leven-
berg Marquardt architecture with eight architectures.

Table 3: Training and Testing.
No Architecture Epoch Performance Performance

(iterations) Testing Training
1 11-2-1 454 0.0846 0.0846
2 11-3-1 1347 0.0780 0.0780
3 11-8-1 1174 0.0693 0.0693
4 11-10-1 126 0.0150 0.0150
5 11-10-1 126 0.0150 0.0150
6 11-5-1 514 0.0150 0.0150
7 11-6-1 96 0.0350 0.0350
8 11-7-1 59 0.0150 0.0150
9 11-4-1 100000 0.0426 0.0426

4 CONCLUSIONS

Based on the results and discussion described above,
it can be concluded that the Levenberg Marquart
backpropagation method can predict potential mor-
tality in heart failure with MSE training and testing
= 0.0150 with 11-7-1 architecture (Covid, 2022; So-
likhun et al., 2020a). Determination of the method
in backpropagation training is so influential on the re-
sults, and it’s just that the determination of the method

and pattern must be adjusted to the needs (Solikhun
et al., 2020b; Solikhun and Wahyudi, 2021).
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