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Abstract— Thyroid disease have also been sensed worldwide and thus become a very serious endocrine health problem and an 
issue of concern. It is expected that in India about 42 million people suffer from thyroid disorders. The thyroid disease is a 
common disorder, especially in middle-aged and elderly individuals. Greater sensitivity of assays and more frequent assessment 
of serum thyroid-stimulating hormone (TSH) levels have resulted in more patients requiring interpretation of abnormal thyroid 
function test results. However, controversy surrounds the definition, clinical importance, and necessity for prompt diagnosis and 
treatment of subclinical thyroid disease.  In the midst of this uncertainty, clinicians still desire expert guidance for the diagnosis 
and management of subclinical thyroid disease. Evaluation of a patient with a thyroid nodule begins with a thorough history 
assessing risk factors for malignancy. An experimental study is to be carried out using Machine leaning algorithms such as 
Support vector machine, Naive Bayes Classification and Decision tree. 

Keywords— include at least 5 keywords or phrases 

I. INTRODUCTION 

A Thyroid disorders are conditions that are affect the thyroid gland and the butterfly-shaped gland in the front of the neck. 
The thyroid gland is located below the Adam's apple wrapped around  the trachea (windpipe)[1][2]. Hyroxine is also known as 
T4, It is the primary hormone produced by the gland. The thyroid gland is controlled by the pituitary gland and hypothalamus, 
disorders of these tissues can also affect thyroid function and cause thyroid problems. Specific types of thyroid glands are 
includes: Hypothyroidism, Hyperthyroidism, Goiter, Thyroid nodules and Thyroid cancer[3]. The best solution for thyroid 
disorders diagnosed, In addition to thorough medical history and physical exam, specialized tests are used to diagnose thyroid 
disorders and the thyroid scans using radioactive iodine are often performed to evaluate the function of thyroid nodules. The 
thyroid is the only location in the body that takes up iodine, so when radioactively labeled iodine is given, it is taken up by the 
thyroid gland.It has an important role that can regulate numerous metabolic processes throughout the body[2][4]. A thin area of 
tissue in the glands middle known to be as isthmus. It joins two thyroid lobes o each of the sides.  The primary hormones 
produced by the gland. The function of the thyroid gland is regulated by a feedback mechanism involving the brain. When the 
thyroid hormone levels come low, the hypothalamus in the brain produces a hormone known as thyrotrophic that can be used 
for releasing the hormone[6]. It causes the pituitary gland that can be located at the base of the brain, releases thyroid 
stimulating hormone. The thyroid gland is controlled by the pituitary gland and hypothalamus disorders of these tissues can also 
affect thyroid functions and it causes thyroid problems[10]. 

 
 
 
 

 
Fig. 1 Thyroid Stimulating Hormone 
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A. Specific kinds of thyroid disorders 

• Hypothyroidism 
• Hyperthyroidism 
• Goiter 
• Thyroid nodules 
• Thyroid cancer 

B. Thyroid Disease Symptoms and signs 

Thyroid disease is a common problem that can cause symptoms because of over- or under-function of the thyroid gland. The 
thyroid gland is one of the essential organs for producing thyroid hormones, which maintains body metabolism [4]. Thyroid 
disease can also sometimes lead to enlargement of the thyroid gland in the neck, this can cause symptoms that are directly 
related to increase the size of the organ. 

C. Symptoms of hypothyroidism during pregnancy 

• Extreme tiredness 
• Trouble dealing with cold 
• Muscle cramps 
• Severe constipation 
• Problems with memory or concentration 

TABLE 1 
.PERCENTAGE OF PEOPLES AFFECTED BY THYROID 

Percentage of 
peoples affected by 
Thyroid 

 
2014 

 
2015 

 
2016 

 
2017 

 
2018 

Male 20% 10% 12% 15% 17% 
Female 50% 60% 45% 56% 58% 

 

D. Machine Learning Algorithms 

Machine Learning Algorithms (MLA) is method restraint that is anxious with the plan and growth of algorithms [7] that let 
computers to be trained based on data The chief spotlight of machine learning investigation is to robotically learn the method or 
the ability to distinguish multipart patterns and make intellectual based on data. Hence, machine learning is directly related to 
the fields of computer science. The motivations of Machine learning is a subfield of computer science where there is a study 
basedon facts. Accuracy levels are elevated in prophecy, when the data is reliable. 

E. Machine learning is composed of two components 

Training Phase (Labeled data): Use some algorithms and encode training examples which are obtained fromprevious 
experiences[8].Prediction Phase (Classification through unlabelled data): This is used to predict that of the class which is a new 
instanceobtained, notexactly relevant trained data[9]. 

II. LITERATURE REVIEW 

As per literature survey, some methods which are useful in diagnosing TD likewise multi-layer back propagation (MLP) 
[3][5], radial basis function (RBF) [6][8] had produced very astonished outcomes in classification. The output ranges above 
80%. But, the accuracy levels obtained through this classification are left utmost unsatisfied because of several drawbacks. 

 
The authors (El-Sayed et al., 2010) had launched an evolution of MLA on thyroid design in 2010, but the work is done with 

two other different authors considering 30 different features for classification and prediction of a class of thyroid i.e., 
hyperthyroid. The authors failed or missed to classify the remaining classes in thyroid, because of not considering all features in 
the scope due to ambiguity in the features, which are specific to thyroid classes. Best classifier for the linear attributes SVM [10] 
in this article the classifier shows the relationship amongst the chosen scale parameters and the selected features. The main idea 
of this SVM usage in this article is to show the usage of parameter and feature benefits to the classifier. This classification 
algorithm can be used in optimal scale[9][10].In the approach [4] different ANN algorithms related to supervised and 
unsupervised methods are considered. The built of ANN algorithms on the RGB indices had furnished basic results which 
yielded 100% secured results using proper basic methodologies [7]. The segmentation process developed in this thesis had 
produced a better output compared with previous models. The feed forward approach in this work had created expelled 
outcomes for the inputs given [9]. 
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Sl.No 

 
Paper And Author Details 

 
Objective 

 
Method 

1. Classification of Thyroid Disease Using 
Data Mining Techniques” Sumathiet al., 
2018 

To analyse the medical dataset, An 
important aspect of medical data 
mining is to increase the accuracy 
and efficiency of disease diagnosis. 

Decision tree, clustering and 
Classificaton 

2. Improving an Artificial Neural Network 
Model to Predict Thyroid Bending 
Protein Diagnosis Using Preprocessing 
TechniquesAiman S. Gannous,2011 

Predicting the improvement in 
predicting the diagnosis of protein 
bending in the thyroid. 

Artificial Neural Networks, back 
propagation algorithm, data pre-
processing, machine learning. 

3. Survey on Thyroid Diagnosis using Data 
Mining Techniques,  S. SathyaPriya, 
Dr. D. Anitha,2017 

The patient must periodically 
evaluate his clinical state in order to 
receive the treatment as long as he 
needs it. 

Data Mining, Classification Model, 
Thyroid Diseases, Neural Network, 
Decision Tree, Naïve Bayes, Chi 
Square 

4. Efficient Thyroid Disease Classification 
Using Differential Evolution With Svm”, 
K.Geetha, 2capt. S. Santhosh 
Baboo,2016 

Evolutionary Multivariate Bayesian 
Prediction classifier model achieves 
remarkableDimensionality reduction 
from among the 7200Medical 
datasets obtained from the UCI 
repository  

Differential Evolutionary algorithm, 
Multivariate Bayesian prediction, 
Radial Basis Function Kernel, 
Support Vector Machine, Thyroid 
disease, Wrapper model 

5. Diagnosis of Various Thyroid Ailments 
using Data Mining Classification 
Techniques” Umar Sidiq1, Dr. Sighed 
MutaharAaqib, Dr.rafiahmad Khan,2019 

Temurtas performed diagnosis of 
thyroid diseases with the help of 
artificial neural network.The data set 
used is taken from one of recognized 
lab of Kashmir 

Thyroid disease, K-Nearest Neighbor, 
Support Vector Machine, Decision 
Tree, Naïve Bayes. 

6. An efficient hybrid clustering method 
based on improved cuckoo optimization 
and modified particle swarm optimization 
algorithms,AsgaraliBouyeraAbdolrezaHa
tamlou,2018 

It is intended to global optimum 
solution using Lévy flight method 
through changing radius in a dynamic 
and shrewd manner. 

Data clusteringParticle swarm 
optimizationK-harmonic 
meansCuckoo optimization algorithm 

7. An Effective Machine Learning 
Approach for Identifying the Glyphosate 
Poisoning Status in Rats Using Blood 
Routine Test”, JiayinZhu ;Xuehua Zhao ; 
Huaizhong Li ; Huiling Chen,2018. 

It proposes a novel effective 
approach for automatically 
identifying the glyphosate poisoning 
status; and  it enables to detection of 
the most relevant indices with the aid 
of the meta-heuristic-based feature 

PSO-FKNN,FKNN 

8. An Efficient Diagnosis System for 
Thyroid Disease Based on Enhanced 
Kernel zed Extreme Learning Machine 
Approach, Chao 
MaJianGuanWenyongZhaoChaolun 
Wang,2018. 

Experimental results demonstrate that 
LFDA-EKELM outperforms the 
baseline methods. 

Kernelized extreme learning machine 
Artificial bee colony algorithm 
Feature extraction Medical diagnosis 

9. “An improved tree model based on 
ensemble feature selection for 
classification”, Chandralekha 
MOHAN∗,,Shenbagavadivu 
NAGARAJAN,2018. 

In this, ensemble learning 
classification method using bagging, 
wrapper, and random trees is 
experimented. 

Machine learning, classification, 
wrapper method, bagging, feature 
selection, SVM, RF, NB, FSNBb, 
FSSVMb, GASVMb, GANBb, 
GARFb 

10. Identification of thyroid nodules in 
infrared images by convolutional neural 
networks”, M. B. H. Moran ; A. Conci ; 
J. R. González ; A. S. Araújo ; W. G. 
Fiirst ; Charbel P. Damião ; Giovanna A. 
B,2018 

In this we present a methodology to 
identify thyroid nodules in 
thermograms by using simple image 
processing techniques and CNNs. 

Convolutional Neural Network - 
CNN 
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III. MACHINE LEARNING ALGORITHM 

A. Support Vector Machine 

It is a supervised machine learning algorithm.  It can be used in classification or regression challenges and it is mostly used in 
classification problems.  In this algorithm, the value of each feature being the value of a particular coordinate. first Identify the 
right hyper-plane, then Identify the right hyper-plane, Classify two classes and Find the hyper-plane to segregate classes. A lot 
of texture extraction methods were used to characterize the thyroid nodules. Accordingly, the thyroid nodules could be 
classified by the corresponding textural features. In this paper, five support vector machines (SVM) were adopted to select the 
significant textural features and to classify the nodular lesions of thyroid[1][7]. 

Figure 2 shows the flowchart of the proposed method. There are three major parts including feature extraction, feature 
selection, and thyroid nodules classification. 

 
 

 
Fig 2.The feature selection flowchart of each binarySVM. 

 
In our approach, we use five binary-SVMs to perform the feature selection. Figure 3 shows the flowchart of each binary-

SVM. Finally, according to the recorded validation rate, the one with the highest validation rate and the least features is selected 
as the best feature combination, ie., the most discriminative feature combination is regarded as the input of classifier in the 
subsequent classification[1][10]. 

B. Naive Bayes Classification 

Naive Bayes (NB) is a simple classification algorithm for predictive modeling with clear semantics, representing and the 
probabilistic learning method based on Bayesian theorem. Naive Bayes classifier assumes that the value of one attribute is not 
dependent on the value of any other attribute, and it assumes that the presence or absence of particular attribute doesn’t affect 
the prediction process [7]. Suppose there are m classes say K1, K2….Kn having a unidentified data sample X, Naive Bayesian 
classifier will predict an unknown sample X to the class Ki on the basis of class having highest probability. 

 
P( Ki |X > P( Kj |X ) for 1≤j≤m , j ≠  

 Real time prediction: Naïve Bayes is an eager learning classifier and it can be fast.  Thus, it could be used for making 
predictions in real time.Multi class Prediction: This algorithm is also well known for multi class prediction feature.   
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C. Decision tree 

 Decision trees are widely used method in data mining. These technology follow divide and conquer policy to divide 
thespace for decision areas. The first node designed is called the root node and the attributes which have split from it arecalled 
as leaf nodes. This method provides five different splittingconditions for the construction of decision tree. The conditions 
areInformation Gain, Gain Ratio, Gini Index,Likelihood Ratio Chi-Squared Statistics, and Distance Measure. Among, the above 
splitting conditions three belongs toImpurity based splitting condition and other two are Normalized Impurity based splitting 
criteria. As a result, thedecision tree classifies the thyroid data-set into three classes of disorders [5][10]. When the data-set is 
small, splitting criteriawill make it. But for large data-set, it is difficult to produce more accurate decision tree. Various splitting 
rule fordecision tree attribute selection had been analysed and compared. This helps to diagnosis the thyroid diseases throughthe 
extracted rules. From this experiment, it is clear, that normalized based splitting rules have high accuracy andsensitivity or true 
positive rate. This work can also be extended for any medical datasets. Further enhancement can bemade by using various 
optimization algorithms or rule extraction algorithms [7]. 
 
The following algorithm has been used for the construction of the decision tree 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IV. IMPLEMENTATION 

A. Data Set 

The dataset used in this investigate work is a real clinical dataset. The dataset was taken from one of the leading diagnostic 
lab in India. The dataset contains the record of 3500+ patients of almost all age groups. Out of 3500+ patients some belongs to 
normal, belongs to hypothyroidism and to hyperthyroidism.  The dataset has 6 attributes as: hypothyroid, hyperthyroid, normal, 
pretreatment, after 60 days, after 90 days. Attribute for indication of normal or hyperthyroidism or hypothyroidism. Tables 
show the description of dataset. 

 
1. Hypothyroid 
2. Hypothyroid 
3. Normal 
4. Pre treatments 
5. After 60 days 
6. After 90 days 

 
 
 

Input: Data partition, D (training dataset) 
 Attribute list 
 Attribute selection method 
Output: Decision tree  
Method: 
Create a node N;  
 If tuples in D are all of the same class,  
 C then Return N as a leaf node labeled with the class C; 
 If attribute list is empty then Return N as a leaf node labeled with the majority class in D;  
 Apply attribute selection method to find the best splitting rule; 
 Label node N with splitting criterion; 
 Attribute list = attribute list – splitting attribute; 
 For each outcome j of splitting criterion  
 Let Dj be the set of data tuples in D satisfying outcome j; 
 If Dj is empty then Attach a leaf labeled with the majority class in D to node N; 
 Else attach the node returned by generating decision tree to node N;  
Endfor  
Return N; 
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Table 1. Data Set for Results Normal Hyperthyroidism Hypothyroidism 
Sl. No.  Normal Average Pre Treatment After 60 days After 90 days 

1 0.00446 0.0045 -0.0054 0.0035 0.0044 
2 0.00445 0.0045 -0.0054 0.0036 0.0044 
3 0.00441 0.0045 -0.0053 0.0036 0.0045 
4 0.00438 0.0044 -0.0052 0.0036 0.004 
5 0.00444 0.0044 -00052 0.0037 0.0046 
6 0.00445 0.0045 -0.0054 0.0037 0.0047 
7 0.00445 0.0045 -0.0052 0.0038 0.0045 

 
 

B. Pre-processing 

Pre-processing refers to the program that processes its input data and produce output that is used as input to a compiler. 
• Data Cleansing 
• Data Editing 
• Data Reduction 
• Data Wrangling 

C. Materials and Methods  

Blood samples from 3500+ hyperthyroid and hypothyroid patients were collected from a leading clinical laboratory in 
Chennai, India.  The samples were collected from the hypothyroid and hyperthyroid patients before the treatment of 60 days and  
after the treatment of 90 days after the treatment respectively. The blood samples of the same patients were collected after the 
patients in 60 days of treatment and 90 days of treatment with the regular intake of the drug, thyronil. During a blood test, the 
sample of blood is taken from the body. It is usually drawn from a vein in the arm using a needle and preserved in EDTA 
(Ethylenediaminetetraacetic acid) solution to prevent regulation of blood until the sample reach the lab [4] [5].  

 

V. RESULT  

The Decision tree is one of the classification methods. This learning calculation applies a separation and conquer 
methodology that can also be called as divide and conquer to build the tree. The arrangements of instances are related by an 
arrangement of attributes. A Decision tree includes hubs and leaves, where hubs represent a test on the estimations of a trait and 
leaves represent the class of an instance that fulfils the conditions. The result is “true‟ or “false‟ that is nothing but a categorical 
variable. Standards can be gotten from the way beginning from the root hub to the leaf and using the hubs on way as 
preconditions for the rule, to foresee the class at the leaf. The tree pruning must be done to expel pointless preconditions and 
duplications. 

 
Fig 3.Decision Tree Algorithm implementation result  
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A. The comparison of Results 

 
Algorithm

Support vector machine

Naive Bayes Classification 

Decision Trees

 

 

Thyroid disease is one such disease and prediction of which is a difficult aspect without a computer technology.
work presents a comparative study on thyroid disease diagnosis by using 
machine, Naive Bayes Classification and Decisi
positive and the negative cases from the entire dataset. The classification of dataset is used to give better treatment, deci
making, diagnose disease.The results were compar
diagnosis of thyroid disease. It is observed that the Decision Trees outperformed the SVM
accuracy of the network to diagnose the thyroid disease
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Fig 4.The comparison of Results 

VI. CONCLUSION 

prediction of which is a difficult aspect without a computer technology.
presents a comparative study on thyroid disease diagnosis by using Machine Learning Algorithms 

machine, Naive Bayes Classification and Decision tree. The technique is applied on the hypothyroid dataset to determine the 
positive and the negative cases from the entire dataset. The classification of dataset is used to give better treatment, deci

The results were compared and it was seen that Decision Trees could be successfully used to help the 
diagnosis of thyroid disease. It is observed that the Decision Trees outperformed the SVM, Naïve Bayes with respect to the 
accuracy of the network to diagnose the thyroid disease. 
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