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ABSTRACT
Article Info: ISR Thyroid diseases are common disorders worldwide. The timely diagnosis and control of this
Received: 04 Apr 2023 disease can prevent its progression and reduce associated complications. This study proposes a novel
Accepted: 07 Aug 2023 hybrid method by combining particle swarm optimization (PSO) algorithm and artificial neural network
Available Online:010ct2023 . (ANN) for the timely detection of thyroid disorders.

(VIETIREE This is an applied survey study, conducted in 2022. In this study, the target population consisted
of the data of 400 patients referred to Imam Reza Hospital in Lar County, Iran from 2021 to 2022 which
were collected by field study. Among them, 300 had thyroid disease and 100 were healthy. MATLAB
software was used for implementing the proposed learning model and analyzing the results.

Key words: S The regression coefficient of the proposed model in there modes of training, validation, and
Prediction, Thyroid testing were 0.98, 0.97, and 0.95, respectively. The area under the ROC curve was 0.98, the error rate was
disease, Disease di- ¢ 0.004, and the overall accuracy was 96%.

agnosis, Evolutionary ~ : The proposed model can distinguish patients with thyroid disease from healthy individuals
algorithm, Learning © with acceptable accuracy and low errors. This model can be used as a useful tool in predicting thyroid
model ¢ diseases.
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Extended Abstract

Introduction

hyroid diseases are common disorders

worldwide. Various studies have shown

their high prevalence in different countries.

The timely diagnosis of these diseases and

their control can prevent their progress and
reduce their consequences. The use of appropriate meth-
ods based on artificial intelligence and learning machine
algorithms can be useful to make a correct diagnosis in
medical cases. The use of smart techniques can provide
results that show the factors of various diseases, and
based on these results, physicians can act to prevent the
disease. Extracting knowledge from massive amounts
of data using learning models can lead to the identifi-
cation of laws governing diseases and provide valuable
information to health professionals to identify the causes
of diseases, diagnose, predict, and treat patients accord-
ing to environmental factors. In this research, we aim to
use learning models based on artificial neural network
(ANN) to predict thyroid diseases.

Methods

This is an applied survey study that was conducted
in 2022. The data of more than 400 patients referred to
Imam Reza Hospital in Lar County, Iran from 2021 to
2022 were examined. The proposed method is a hybrid
algorithm resulting from the combination of particle
swarm optimization (PSO) algorithm and ANN. The
process includes three main phases. First, the dataset of
thyroid patients is used for pre-processing. In this phase,
the input dataset are normalized, and incomplete records
are removed from the data set. Then, the normalized
dataset enters the second phase for clustering and data
labeling. In this phase, the K-means algorithm is used
to create clusters in the PSO algorithm. Then, the clus-
ters enter the PSO algorithm to find the optimal clusters.
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After performing the optimization operation by the PSO
algorithm, the optimal clusters containing two clusters
of healthy people and patients (labeled datasets) are en-
tered into the next phase as output. In the third phase,
the labeled input dataset enters the neural network mod-
el designed for the learning process of the intelligent
model. The neural network used in this phase was the
feed-forward neural network with one input layer, 20
hidden layers, and one output layer. After the training of
the intelligent model, this model was used to distinguish
people with thyroid diseases from healthy people.

Results

The proposed model was trained on a dataset with 400
samples, including 300 people with thyroid diseases and
100 healthy people. The regression coefficient (R) value
of the proposed model in three modes of training, vali-
dation, and test was 0.98, 0.97 and 0.95, respectively.
The area under the ROC curve was 0.98, and the error
rate was 0.004. The results of the proposed method were
compared with previous methods based on accuracy.
According to Table 1, the proposed model was able to
predict thyroid disease with 96% accuracy, compared to
previous methods.

Conclusion

In this study, an intelligent method based on PSO
algorithm and ANN was presented for distinguishing
patients with thyroid diseases from healthy people.
The proposed model’s goal was to improve the process
of thyroid disease detection. The main part this model
was ANN which tried to find the hidden patterns of
patients compared to healthy people by using the la-
beled datasets. Since the way the ANN works depends
on how its structure is defined, we used the PSO algo-
rithm is proposed.

Table 1. Comparing the proposed method with other methods in terms of accuracy

Reference Method Accuracy (%)
[16] Neural fuzzy classification 92
[18] backpropagation algorithm + ANN 94
[19] 82
[20] 94.4
Current study PSO algorithm + ANN 96
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1. Thyroid Stimulating Hormone (TSH)
2. Triiodothyronine (T3)

3. Thyroxine (T4)

4. Free Triiodothyronine (FT3)

5. Free Thyroxine (FT4)
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