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Abstract: Thethyroid hormones secreted by thyroid gland are
interrelated with many metabolic processes of our body. Any
dysfunction of thyroid gland leads to thyroid diseases.
Hypothyroidism and hyperthyroidism are the very common
thyroid disorders which affect the large number of people
nowadays. Prediction of thyroid diseases at right time and giving
suitable medicines to the patients help them to overcome the
health problems. A machine learning technique will definitely
assist the physicians for the prediction and treatment of thyroid
diseases. I n this work, the datasets are taken from UCI repository
and Fuzzy- C Means algorithm is used for the clustering the
thyroid diseases.
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I. INTRODUCTION

The butterfly shaped thyroid gland which islocated at low
and front part of our throat below the Adam’s apple secrets
some vital hormones such as Triiodothyroning(T3),
Thyroxin(T4) collectively known as thyroid hormones play
an active role for proper functioning of our body including
normal metabolism, body temperature, heart rate, growth and
development, etc. Adequate secretion of thyroid hormonesis
essentia for infants and children for the development of their
brain. Thyroid stimulating Hormone(TSH) secreted in
pituitary gland regulates the secretion of thyroid hormones.
Abnormal secretion of thyroid hormones causes many health
problemsin our body and they are called asthyroid disorders
that may be from a small goitre to dangerous cancer [1].

The major two thyroid disorders which commonly affect
the human beings especialy women are hyperthyroidism and
hypothyroidism. Overproduction of thyroid hormones leads
to hyperthyroidism where as underproduction results in
hypothyroidism. As thyroid hormones make impact on each
and every cell of our body, thyroid disorders severely affect
the normal functioning of our body depending upon their
level [2, 3].
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So diagnosis of thyroid disorders at early stage is very
needful one for better treatment. Data mining is one of the
most successful processes for identifying, classifying and
grouping huge datasets into desired information. There are so
many data mining techniques like association rules,
classification, clustering, etc used by hedthcare
organizations for the extraction of information from the
pre-processed or raw data. Fuzzy c- means is one of the best
agorithms for clustering that accepts a particular range of
data to two or more clusters and gives the accurate result [4].

The three objectives of this paper are clustering similar
category of patients based on the types of thyroid disorders,
finding the similar patients and study the percentage of
patients affected by various kinds of thyroid disorders in the
dataset. These works are done with the help of a developed
software tool.

II. LITERATURE REVIEW

By using data mining techniques different kinds of works
have been done for thyroid disorders. Ankita Tyagi et
al.(2018) used Machine learning algorithm, Support Vector
Machine(SVM), KNN and Decision Tree with the dataset
containing minimum number of parameters taken from UCI
machine learning repository for the prediction of estimated
risk of a person’s chance to get thyroid disease[5].

Using EM clustering agorithm and M8 classification
agorithm A.Sumathi et al.(2018) created a tool not only for
differentiating the thyroid diseases but its subtypes also. They
availed the additional attributes RT3 and Basel metabolic
temperature for the diagnosis of the subtypes of
hypothyroidism [6].

S.Sathya Priya, and Dr.D.Anitha et al.(2017) analysed and
compared four classification models namely Naive Bayes,
Decision Tree, Multilayer Perception and Radial Basis
Function Network and found that Decison Tree model
provided the best rate of classification to identify the
common thyroid dysfunction[7].

Vikram V Hegde and Deepamala N (2016) created a
computerized prediction system which was developed by
using Artificial Neura Networks(ANN) to classify the
thyroid dysfunctions as hypothyroid, hyperthyroid and
normal with the accuracy rate of 85%8].

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation


http://www.ijitee.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.E2467.039520&domain=www.ijitee.org

Computational way of Classifying Thyroid Disorder Patients and Identifying the Similar Patientsusing a Novel
Method

Dr.G.Rasitha Banu et al.(2015) utilized
DBSCANS3[Density Based Spatial Clustering of Applications
with Noisg] to predict the thyroid disease with related
symptoms. DBSCAN assumed &l the parameters in the
dataset as unassigned then it classified them using
Hierarchical multiple classifier classification scheme to give
accurate result to the user[9].

Shivanee Pandey et al. (2013) used various data mining
techniques such as Bayes net, Multilayer perception, RBF
network, C4.5, CART, REPtree, Decision Stump to diagnose
hypothyroid disease using WEKA software with accuracy of
99.6%][ 10].

I11. METHODOLOGY

The thyroid dataset is collected from UCI repositories.
This dataset deals with 215 patients. The following Table |
shows the various parameters which are related to thyroid
disorders.

Tablel: Thyroid dataset parameters
S.No Parameters

Patient’s ID

Gender

Age

T3 Uptake Test

Thyroid Stimulating Hormone (TSH)
Thyroxine(T4)

Triiodothyronine(T3)

8. TSH Value After Injection

The following Table Il shows the datasets collected from

UCI repository.
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1 Male 20 107 2.02 10.1 0.9 2.7
2 Female 25 113 2.01 9.9 2 5.9
3 Female 35 127 1.05 12.9 1.4 0.6
4 Female 24 109 0.8 5.3 14 1.5
5 Male 23 105 0.9 7.3 1.5 -0.1
6 Female 45 105 2.01 6.1 1.4 7
7 Male 65 110 1.94 10.4 1.6 2.7
214 Female 54 97 0.54 4.7 8.7 12.6
215 Male 52 102 0.45 4.5 6.4 6.7

The following Table 3 shows the normal thyroid
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test condition [11].

Tablelll: Normal Thyroid levels

TEST

Abbreviation
Typical Ranges

Triiodothyronine T3 0.7 - 204 ng/dl

Thyroxine T4 5.1-14.1 pg/dl

Thyroid Stimulating Hormon TSH 0.270 - 5.35 plU/ml

Where ng- nanogram, pg-microgram, plU-  micro
International Unit The dataset in Table Il classified into three
groups such as normal, hyperthyroidism and hypothyroidism
using the following Table 4.

TablelV: Typeof Thyroid [12]

TSH T4 T3 Result
High Normal Normal Normal
Low Normal Normal Normal
High Low Low Hypothyroidism
Low High High Hyperthyroidism

A. KARL PEARSON CORRELATION

It isastatistical method used to find the similarity between
linear related objects [13, 14]. In this work this formula is
used to find the similarity between the new patient and the
existing set of patients. The correlation r is calculated by the
following formula.

. NIdxdy-IdxEdy
WEdd - (L de? WEdy'- 2 dy?

Where
Ldx =Sum of deviations of X series from its Assumed Mean i.e. £ (X-A,)
Sdy =Sum of deviations of Y series from its assumed Mean i.e. Z(Y—Ay)

Ld+* =Sum of squared deviations of X Series from ts Assumed Mean .. I (X-A,‘)2

5.dy* =Sum of squared deviations of Y Series from its AssumedMean i, I (Y-Ay)2

£ dxdy =Sum of products of deviations of X and Y series from their
respective assumed means. £drdy=I(X-A)(Y-A,)

N =Number of pairs

B. PROPOSED MODEL

The proposed model has been implemented using PHP and
MY SQL codes and run in Microsoft Windows environment.
The parameters Triiodothyronine (T3), Thyroxine(T4) and
Thyroid Stimulating Hormone (TSH) play an important role
to determine the thyroid disorders. So, in thistool it is used
to diagnose and classify the thyroid persons. The thyroid
framework model shown in the following Fig. 1, finds the
three stages of thyroid.
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The main objective of the proposed framework isfinding and classifying the patients based on all the parameters in
the stage of thyroid disorders using T3, T4 and TSH values  the thyroid dataset.

Thyroid Dataset
[(LUZ Repository]

Campare
T3, T4 & TsH
“walues

b
Hvpothyraidism

Hoarmal

Hyperthyroidism

Fig. 1. Thyroid Classification M odel
Thefollowing Fig. 2 showsthe similarity prediction for the
new patient in thyroid framework model. This similarity is
done by applying Karl Pearson correlation formula which is
used to help the medical practitioner to prescribe the

medicines.

MNew Patient
Entry

h

] o ] ™ Ee
Find the similar Patient 1] Aosificd Dataset
using Karl Pearson =

correlation

A

Show the similar
Patient details

Fig. 2. Similarity Prediction M odel

IV. RESULT AND DISCUSSION

The following Fig. 3 shows the screen shot of the login
window of the developed software tool.
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[ Diseases Prediction system - Loc X~ - o X

& C @ localhost/lap_medi/ hid a H

B Apps M Inbox (266) - samu.. @ DDOTemplate V30 (i) ifhrms =) TN- Treasury Data.. @ tamilparkcoftamilh.. @ Er. Quick Guide s e~y Tomil mp3songsfr..  J ANEGAN | MassTa...

r

Diseases Prediction system

admin

Remember Me

Create an Account!

H P Type here to search

Fig. 3. Login window
The following window shown in Fig. 4 is used to upload the collected dataset from UCI repository for thyroid.

Medical Prediction System - Das X =+ — x

<« @ @ localhost/lap_medi/thy_patient_upload.php a »« @ :

i Apps M Inbox (266) - samu.. @ DDOTemplate V30 {3} ifhrms =) TN-Treasury Data.. @ tamilparkco/tamilh.. @ Er. Quick Guide » e-.. gy, Tamil mp3 songs fr..  JA ANEGAN | MassTa..

MEDICAL

Qj PREDICTION

SYSTEM

Patient Upload Data
@ Dashboard Choose CSV File No file chosen

I rt

* Only CSV file type allowed to upload
* Once Click the import button, uploaded data will be stored in the Database Table.(To View click the Patient Listin the left side menu).

H W © Type here to search

Fig. 4. Data upload option window
The following Fig. 5 shows the complete dataset which are uploaded.
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MEDICAL
Q’ PREDICTION
SYSTEM . 5
Patient list
@ Dashboard Patients List
Show| 10 & |entries Search:
Patient T3 Thyroid Stimulating TSH Value After Injection(200 Mg
Edit 1D Gender Age Uptake  Triiodothyronine(T3) Thyroxine(T4) Hormone(Tsh) Thyrotropin)
= 215 Male 52 102 0.45 450 6.40 6.70
rq 214 Male 54 97 0.54 470 8.70 12.60
= 213 Female 31 103 0.67 489 7.40 5.00
T = 212 Male 32 139 0.66 4.20 8.70 6.30
r4 211 Female 43 118 0.58 499 9.10 11.50
= 210 Male 57 119 0.54 498 7.00 40.80
= 208 Female 58 134 0.60 1.90 18.40 8.20
4 208 Female 52 112 0.66 260 41.00 19.00

- © Type here to search
Fig. 5. Uploaded dataset window
The following window in Fig. 6 shows the classification of patients based on the three categories.
@ Medical Prediction System - Das X =+ - x
&« C @ localhost/lap_medi/show_thy_listphp a o H

B Apps M Inbox (266) - samu.. @ DDOTemplate V30 {5} ithrms - TN - Treasury Dota.. @ tamilparkcoftamilh.. @ Er. Quick Guide s e~ gy, Tomil mp3 songs fr.. A ANEGAN | MossTa...

MEDICAL -
PREDICTION

SYSTEM .
Thyrod

Show 10 =+ |entries Search: s Seart Show| 10 = |entries Search

@ Dashboard

Hyperthyroidism

Diabetes

Patient Patient Patient
D Gender Age TSH T3 T Gender ID Gender
2 Male 25 200 201 38 Male 16.5 5 Male
7 Male Male
8 Male
10 Male
12 Male
15
16 Male
18 Male
2 Type here to search EG‘; 16/02/2020 =
Fig. 6. Classification of patients
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The following Fig. 7 shows the window which is wused to wupload a new patient’s information

[E Medical Prediction System - Das X 4 — X
&« C @ localhost/lap_medi/thy_add_patientphp aQ ¥ o

B Apps M Inbox (266) - gamu.. @ DDO Template V30 {3} ithrms =) TN - Tressury Data.. @ tsmilparkco/tamilh.. @ Er. Quick Guide s e-. gy, Tamil mp3 songsfr..  JA ANEGAN | MassTs...

MEDICAL ; -
PREDICTION
SYSTEM

Add Patient Register

@ Dashboard Patient ID

Gender | Female \/"‘
Diabetes ( 1
Age | 34 ‘
T3 Uptake [ 102 ‘
Triiodothyronine(T3) | 0.45 ‘
Thyroxine(T4) | 450 |
Thyroid ‘ )
Thyroid Stimulating | 6.20 |
Hormone(Tsh) h :
TSH Value After [ 6.7| ]
Injection(200 Mg
Thyrotropin)

+ Save and Check Medicine @

H W © Type here to search

Fig. 7. Upload a new patient’s information
When the medical practitioner enters a new patient, this  patient details. The doctor can prescribe the same medicine to
tool finds the similar existing patient using Karl Pearson  the new patient using the suggestion given by the tool.
correlation formula. The following Fig. 8 gives the similar

Medical Prediction System - D= X +

&« C @ localhost/lap_medi/check_thy.php Q % o

3 Apps M Inbox (266) - amu. @ DDO Template V30 {i} ifhrms =) TN - Treasury Data.. @ tamilperkco/tamilh.. @ Er. Quick Guide » e-.. gy, Tomil mp3 songs fr..  JA ANEGAN | MassTa..
MEDICAL

Qj PREDICTION

SYSTEM

Check and Show Medicine

w Patie p
@ Dashboard New Patient Details

|Gender ‘Age |T3 Uptake |Triiodotlwronine(T3] ‘Thymxinsﬂ'ﬂ] ‘Thyruid Stimulating Hormone(Tsh) |T5H Value After Injection(200 Mg Thyrotropin) |
|Femate |54 123 [o30 [190 [22.80 [22.20

Diabetes

Status : HYPOTHYROIDISM

|Curre\atinn Value |
L |

Matching Patient ID :

|Pat|em ID |
[207 |
Thyroid

Medicine Details

Medical Prescription

Date Description1 Description2
01-01-2019
05-06-2019
2-09-2018

018

24 new notifications

R Type here to search

Fig. 8. Similar patient’s detail
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The following Fig. 9 shows the Overall thyroid patients’ percentage of the given dataset. In this clustering algorithm FCM is

used [15,16]
[ Medical Prediction System - Das' X +
<« C @ localhostlap_medi/s pie_chart.php

3P Apps M Inbox (

MEDICAL
PREDICTION
SYSTEM

Pie Chart Thyroid

Thyrold Chart

= £ Type here to search

&7 ANEGAN | MassTa.

@ Hyperthyroidism
@ Hypothyroidism
Normal

Fig. 9. Overall thyroid patients’ percentage

The above Fig. 9 clearly shows 67.4% of people are in
normal level, 14% of people in hypothyroidism, 15.3% of

V. CONCLUSION

This paper vividly shows the prediction and classification
of thyroid disorders using FCM algorithm and Karl Pearson
correlation with high accuracy rate for the dataset given as
input. This will help the physicians, research scholars,
medical students and attendants for the analysis of thyroid
disorders. The tool will be enhanced in future for other
diseases also like anaemia.
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