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Abstract— In the field of healthcare and medicine, machine 

learning and artificial intelligence have an important result in 

diagnosing diseases such as thyroid, cancer, heart, and many 

more as well. In our research analysis, we collect thyroid data to 

predict that someone has hyperthyroidism, hypothyroidism, or 

normal. This data contains all types of patient dataset which 

comes under the above 3 categories. Thyroid disease can occur in 

anyone, it may be, men, women, or children. It is detected by the 

blood test but someone it is not possible to detect properly that’s 

why machine learning techniques are going to be implemented to 

find better results for the treatment of thyroid. According to the 

analysis, the random forest algorithm performs better and is 

outstanding for the thyroid treatment. 

I. INTRODUCTION 

Thyroid disease is a part of endocrinology which is the most 
common undiagnosed disease according to the World Health 
Organization. Men have 10% more prevalence than women. 
This disease is caused by thyroid gland dysfunction. This 
disease is also affected by pituitary gland failure and 
malfunctioning of the hypothalamic. Sometimes it is also due 
to iodine deficiency, goiter, or thyroid nodules. To take 
diagnosis and care on time are very important otherwise it will 
cause even death. After various trials, diagnosis is still difficult 
for doctors. The throat gland looks like a butterfly-shaped gland 
which is present at the base of the throat. It contains 2 hormones 
levothyroxine and triiodothyronine which contain functionality 
of the brain like as body temperature control, heart rate, and 
blood pressure. These glans are also responsible for digestion 
and maintaining the moisture of the body. It provides some 
treatments such as T3, T4, and TS$ which stimulate the thyroid 
hormones. 

Machine learning techniques are one of the best solution 
providers in the field of healthcare. In current days, machine 
learning is trying to provide the best solutions to the healthcare 
system, and in the future also, it will predict better results as 
well so that they can believe blindly in artificial intelligence as 
well in the upcoming days. To perform the thyroid analysis, it 
uses the classification technique which predicts whether 
someone has thyroid or not based on the given symptoms.  

Hyperthyroidism is a disorder where the thyroid gland releases 
the maximum amount of thyroid hormones. It is caused by the 
increment of hormone levels. Some symptoms of 
hyperthyroidism are heavy sweating, hair thinning, dry skin, 
high blood pressure, weight loss, neck enlargement, irregular 
stomach movements, temperature sensitivity, handshaking, and 
menstrual cycle shortening are the common signs and of this 
condition, the thyroid gland is underactive. On the other hand, 

hypothyroidism occurs in the body when it declines to produce 
the thyroid hormones. The main cause of this disorder is thyroid 
gland injury and inflammation. Some symptoms of the disorder 
are neck swelling, hand numbness, low heart rate, obesity, 
temperature sensitivity, hair issues, intestinal problems, dry 
skin, and heavy menstrual cycles are the common problem. If 
we will not treat on time then it will directly affect the body and 
be responsible for mortality. 

II. DATA ANALYSIS 

A. Data Information: 

Understanding the data information is very important for 

data analysis. To predict thyroid diagnoses, machine 

learning is providing better results in the healthcare system. 

We have read the thyroid dataset using the read function 

which is collected from the Kaggle which is provided by the 

UCI machine learning repository. This dataset contains 9172 

observations and 31 features. 

 
Figure 1: Data Collection 

 
Figure 2: Data Dimension 

 



When we collect data, we don’t know which type of data it is. 

It is in a structured format but other than this we don’t know 

anything initially. We use the info function to understand the 

deep knowledge of the dataset. 

 
Figure 3: Data Information 

The describe function is a very important function that provides 

the data summary by implementing it on numerical columns. 

 
Figure 4: Description of Data 

Knowing the unique value is very important. It provides 

which type of data it is, which type of values it is storing, and 

its count. 

 
Figure 5: Data Uniqueness 

 

There are 31 attributes present such as 'age', 'sex', 'on_thyro

xine', 'query_on_thyroxine', 'on_antithyroid_meds', 'sick', 'p

regnant', 'thyroid_surgery', 'I131_treatment', 'query_hypothy

roid', 'query_hyperthyroid', 'lithium', 'goiter', 'tumor', 'hypo 

pituitary', 'psych', 'TSH_measured', 'TSH', 'T3_measured', '

T3', 'TT4_measured', 'TT4', 'T4U_measured', 'T4U', 'FTI_m

easured', 'FTI', 'TBG_measured', 'TBG', 'referral_source', 'ta

rget', 'patient_id'. 

 

 
Figure 6: Data Columns 

 

 



B. Data Cleaning and Preprocessing: 

Data cleaning and preprocessing is a very important part of 

cleaning the system and data. We have checked the missing 

values and some columns contain a high amount of missing 

data but there is no duplicate data present. 

 
Figure 7: Check Missing and Duplicate Values 

 

We have dropped the columns to perform the data cleaning 

because those columns contain a high amount of data. 

 
Figure 8: Data Cleaning 

We have assigned some values according to the target column 

values. We assign negative, hyperthyroid, and hypothyroid 

according to the target values [A, B, C, D, E, F, G, and H]. 

 
Figure 9: Transform Target Variable 

This dataset contains some data whose age is greater than 

100 so we have deleted those records from the data 

otherwise it will come under the outlier. 

 
Figure 10: Remove Outliers 

There are some columns which need to be filled with some 

value. We have performed the mean imputation on those 

columns.  

 
Figure 11: Mean Imputation 

We finally dropped missing rows as well from the data. 

 
Figure 12: Drop missing values 

Label Encoding is also implemented to transform the data 

into numerical format. 

 
Figure 13: Data Preprocessing 

C. Data Visualization: 

Data Visualization is a task to display charts and graphs on 

various attributes. On the Thyroid dataset, we have 

performed the visualization to diagnose the proper treatment. 

We have plotted the count plot using Seaborn to show the 

count of each value on the thyroid surgery column. 



 
Figure 14: Count of Thyroid Surgery 

 

We have plotted the count plot using Seaborn to show the count of 

each value on the sex column. 

 
Figure 15: Count of Sex 

We have plotted the count plot using Seaborn to show the count of 

each value on the hyperthyroid column. 

 
Figure 16: Count of Query Hyperthyroid 

We have plotted the count plot using Seaborn to show the count of 

each value on the hypothroid column. 

 
Figure 17: Count of Query Hypothyroid 

We have plotted the count plot using Seaborn to show the 

count of each value on the target column. 

 
Figure 18: Count of Target Variable 

The correlation matrix is a matrix that provides the 

correlation between the features and we represent it 

through a heat map. 



 
Figure 19: Heat Map 

 

The line chart is a graph that helps to show the variation though in 

between the 2 features. 

We have graphed the relationship between thyroid target and age 

through a line chart. 

 
Figure 20: Figure 1: Line Chart between Thyroid Target and Age 

We have graphed the relationship between thyroid target and sex 

through a line chart. 

 
Figure 21: Figure 1: Line Chart between Thyroid Target 

and Sex 

We have graphed the relationship between thyroid target and 

thyroxine through a line chart. 

 
Figure 22: Figure 1: Line Chart between Thyroid Target 

and Thyroxine 

We have graphed the relationship between thyroid target and 

query on thyroxine through a line chart. 

 
Figure 23: Figure 1: Line Chart between Thyroid Target 

and Query on thyroxine 

We have graphed the relationship between thyroid targets 

and antithyroid meds through a line chart. 

 
Figure 24: Figure 1: Line Chart between Thyroid Target 

and Antithyroid meds 

We have graphed the relationship between thyroid target and 

sickness through a line chart. 



 
Figure 25: Figure 1: Line Chart between Thyroid Target and Sick 

We have graphed the relationship between thyroid target and 

pregnancy through a line chart. 

 
Figure 26: Figure 1: Line Chart between Thyroid Target and 

Pregnant 

We have graphed the relationship between thyroid target and thyroid 

surgery through a line chart. 

 
Figure 27: Figure 1: Line Chart between Thyroid Target and 

Thyroid Surgery 

We have graphed the relationship between thyroid target and I131 

treatment through a line chart. 

 
Figure 28: Figure 1: Line Chart between Thyroid Target and I131 

Treatment 

We have graphed the relationship between thyroid target and 

query hypothyroid through a line chart. 

 
Figure 29: Figure 1: Line Chart between Thyroid Target and 

Query Hypothyroid 

We have graphed the relationship between thyroid target and 

query hyperthyroid through a line chart. 

 
Figure 30: Line Chart between Thyroid Target and Query 

Hyperthyroid 

We have graphed the relationship between thyroid target and 

lithium through a line chart. 



 
Figure 31: Line Chart between Thyroid Target and Lithium 

We have graphed the relationship between thyroid target and goiter 

through a line chart. 

 
Figure 32: Line Chart between Thyroid Target and Gotire 

We have graphed the relationship between thyroid target and tumor 

through a line chart. 

 
Figure 33: Line Chart between Thyroid Target and Tumor 

We have graphed the relationship between thyroid target and 

hypopituitary through a line chart. 

 
Figure 34: Line Chart between Thyroid Target and Hypopituitary 

We have graphed the relationship between thyroid target and 

psych through a line chart. 

 
Figure 35: Line Chart between Thyroid Target and Psych 

We have graphed the relationship between thyroid target and 

TSH through a line chart. 

 
Figure 36: Line Chart between Thyroid Target and TSH 

We have graphed the relationship between the thyroid target 

and T3 through a line chart. 



 
Figure 37: Line Chart between Thyroid Target and T3 

We have graphed the relationship between thyroid target and TT4 

through a line chart. 

 
Figure 38: Line Chart between Thyroid Target and TT4 

We have graphed the relationship between the thyroid target and 

T4U through a line chart. 

 
Figure 39: Line Chart between Thyroid Target and T4U 

We have graphed the relationship between thyroid target and FTI 

through a line chart. 

 
Figure 40: Line Chart between Thyroid Target and FTI 

 

III. MACHINE LEARNING TECHNIQUES 

To implement the techniques, the target is considered a 

dependent variable. The other 23 features are considered as 

independent variables. We assign 20% of the data for testing 

purposes. 

A. Support Vector Machine: 

Support Vector is also known as a discriminative classifier. It 

uses the kernel function to handle nonlinear relationships 

efficiently. It is less interpretable. It is sensitive when we need to 

select the hyperparameters. It is expensive for large datasets and 

sometimes not scalable for huge datasets. 

 
Figure 41: Performance of Support Vector Machine 

 

B. Random Forest: 

 

Random forest is a supervised model and familiar for ensemble 

learning which combines the weak learner and converts into a 

strong learner. It can handle the non-linear relationships as well. It 

contains multiple decision trees. It is also famous for its high 



performance and less prone to overfitting. But it is expensive if we 

train multiple decision trees.  

 
Figure 42: Performance of Random Forest 

 

C. Logistic Regression: 

Logistic regression is a linear model which performs binary and 

multi-classification. It provides a linear relationship between 

the variables. To predict the relationship, a coefficient is helpful 

for this. It is famous for its good performance and robustness. 

It is less prone to overfitting. It is scalable for large datasets. 

We only need to tune very less hyperparameters. 

 
Figure 43: Performance of Logistic Regression 

 

IV. CONCLUSION 

 Thyroid disease is affecting the population of the 

world and the death rate is also increasing. According to the 

medical reports. Some imbalances are there to predict 

hypothyroidism and hyperthyroidism that’s why machine 

learning techniques are implemented to perform the 

prediction and compare the accuracy score for the 

implementation in real-world healthcare. According to the 

research analysis on the thyroid dataset, we identified that 
the accuracy score of random forest is 99%. The accuracy 

score of logistic regression is 96%. The accuracy score of 

the support vector machine is 96%. So we can say that the 

random forest model provides better accurate results and 

helps in decision making. 

V. FUTURE SCOPE 

 

In the future, we can use k-fold cross-validation for 

superior performance. We can also recommend the use of 

the neural network over machine learning techniques to 

predict thyroid disease for early-stage recovery. In the 
preprocessing steps, we can use the SMOTE method to 

perform oversampling. The main drawback is we use a 

small dataset so in the future, we have to train large datasets 

for better effective results. One of the aspects we have to 

focus on is to predict hypothyroidism. 
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