Modern Medical Information Sciences

@ Journal of Summer 2022. Vol 8. Issue 2

Research Paper a ‘ m

Predicting Gestational Diabetes Using an Intelligent Algorithm Based on Artificial
Neural Network

*Mohammadjavad Hosseinpoor*

1. Department of Computer Engineering, Estahban Branch, Islamic Azad University, Estahban, Iran.

Use your device to scan
and read the article online

[®{ETILTI] Hosseinpoor M. [Predicting Gestational Diabetes Using an Intelligent Algorithm Based on Artificial Neural Network
(Persian)]. Journal of Modern Medical Information Sciences. 2022; 8(2):126-139. https://doi.org/10.32598/JMIS.8.2.3

https://doi.org/10.32598/JMIS.8.2.3

ABSTRACT
Article Info: [T9TEATE Due to the large amount of data for people with diabetes, it is very difficult to extract the pre-
Received: 16 Aug 2021 dictors of diabetes. Data mining science can discover the predictors of diseases and help physicians and
Accepted: 11 Apr 2022 ¢ medical staff in predicting and diagnosing diseases.
Available Online:01Jul2022  ©  NIGGERE This is an applied survey study conducted in 2020 using the dataset used by Mirsharif et al. The

study population includes 105 cases with data registered from 2011 to 2014 in a specialized women’s
medical center in Tehran, of which 80 were for healthy women and 25 were for women with gestational
diabetes. MATLAB software was used to analyze and evaluate the results.

ST The results and comparisons showed the high efficiency of the proposed method in predicting

Key words: gestational diabetes. The accuracy of the proposed method was 93%, which was more accurate than the
Gestational diabetes, method proposed by Mirsharif et al.

Genetic algorithm, : The proposed prediction method has good performance and high accuracy compared to pre-
Artificial neural vious methods. Therefore, this intelligent and unsupervised method can be used to predict gestational
network ¢ diabetes.
T ]

* Corresponding Author:

Mohammadjavad hosseinpoor, PhD.

Address: Department of Computer Engineering, Estahban Branch, Islamic Azad University, Estahban, Iran.
Tel: +98 (917) 3078032

E-mail: hosseinpoor.mohammadjavad@gmail.com



https://jmis.hums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
http://orcid.org/0000-0003-1546-3078
https://jmis.hums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://doi.org/10.32598/JMIS.8.2.3
https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.32598/JMIS.8.2.3
http://jmis.hums.ac.ir/en

Summer 2022. Vol 8. Issue 2

Extended Abstract

Introduction

iagnosing diseases is a very challeng-

ing and complicated process for experts

in medical sciences; therefore, it is nec-

essary to use appropriate data mining

methods to make a correct diagnosis in
medical issues. The use of algorithms and data mining
techniques can provide patterns and data regarding the
factors of various diseases; based on these data, doctors
and medical professionals can act for the prevention
of diseases. Due to the existence of a huge amount of
data about patients with diabetes, it is not be possible to
extract predictors of diabetes from this huge amount of
data. Data mining science can discover the predictors of
diseases and help doctors and medical staff in the predic-
tion and diagnosis of diseases.

Methods

The is an applied survey study conducted in 2020
using the dataset of Mirsharif et al.’s study. The study
population includes 105 female patient data registered
from 2011 to 2014 in a specialized women’s medical
clinic in Tehran, of which 80 were for healthy women
and 25 were for women with gestational diabetes. MAT-
LAB software was used to analyze and check the results.
The used algorithm was a hybrid artificial neural net-
work- genetic algorithm. First, unsupervised clustering
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operation was performed to create two clusters of dia-
betic and non-diabetic women using genetic algorithm
on the input dataset. After performing 100 times of ex-
ecution, the best extract containing the optimal clusters
was obtained. After this step, the output of the genetic
algorithm was considered as the input of the artificial
neural network to perform the training operation. The
neural network was a feedforward neural network with
20 hidden layers. In this study, by default, 75% of the
datasets were used as learning samples for system learn-
ing. Moreover, to check the accuracy of the system, 25%
of the datasets were used for test and validation.

Results

The results and comparisons showed the high effi-
ciency of the proposed method in predicting gestational
diabetes. In the test dataset, 25 samples were used to
evaluate the method, among which 15 were for non-
diabetic women and 10 were for diabetic women. In the
test of the proposed method, according to the produced
confusion matrix, all 12 predictions of non-diabetic
women were correctly classified. Out of 13 predictions
of diabetic women, 69.2% were correctly classified and
30.8% were incorrectly classified. Out of 16 samples of
non-diabetic women, 75% were correctly predicted as
healthy women, while 25% were diabetic. All 9 samples
of diabetic women were correctly classified as diabetic.
Opverall, 84% of predictions were correct and 16% were
incorrect (Figure 1).

Figure 1. confusion matrix of the proposed prediction system using test data
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Table 1. The results of two criteria in comparing the performance of the proposed method with Mirsharif et al.’s method

Methods MSE ACC
Mirsharif et al’s method 0.0738 0.906
The proposed method 0.00823 0.932
The performance of the proposed method was com- Conflicts of interest
pared with the method proposed by Mirsharif et al. on
the same dataset based on two criteria. As can be seen in The authors declared no conflict of interest.
Table 1, the efficiency and performance of the proposed
method was better than the Mirsharif et al.’s method Acknowledgements

in both MSE and ACC criteria. This indicates that the
proposed method in unsupervised mode had the desired
efficiency in facing different datasets to accurately diag-
nose gestational diabetes.

The author would like to thank Estahban Branch, Is-
lamic Azad University for their cooperation.

Discussion

In this study, an intelligent and unsupervised approach
based on neural-artificial network techniques and ge-
netic algorithm was used to predict gestational diabetes.
The proposed method seeks to improve the process of
differentiating women with gestational diabetes from
healthy women. The neural network in the proposed
method discovers hidden patterns in diabetic women
compared to healthy women by examining the desired
dataset. Since the function of the neural network depends
on how its structure is defined, a genetic algorithm was
used along with the proposed neural network whose task
was to learn the structure of the neural network without
supervision. The results of the implementation of the
proposed system showed that the performance and ac-
curacy of the algorithm in the desired dataset, compared
to the previous similar system, were acceptable and
improved significantly by 93.2%. Therefore, this intel-
ligent and unsupervised method can be used to predict
gestational diabetes.
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Select parents;

Crossover pairs of parents; /* Crossover rate */
Mutate the resulting offspring; /* Mutation rate */
Evaluate each new offspring by silhousettewth;

/* Now we have A offsprings */

Select individual for the next generation;

End While.

The Best Solution, a hard partition C={c1, c2}, U2i=c1 Uc2=D and c1=nN c2=¢

.net=a feed-forward back propagation network;
TRD=create train Data(D);

TSD=create Tes t Data(D);

.net = train(net,TRD,C);

.Output=net(TSD);

Output=the predict of patients.
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1. Receiver Operating Charactristic
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