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~460 million
suffer from thyroid diseases worldwide [1]

Higher in poorer countries
Increases with age



Missed…

Symptom Variety Symptom Overlap
Thyroid diseases can manifest 
many different symptoms

Thyroid disease symptoms 
often overlap with mundane 
problems, like sleep deprivation 
& obesity [2]

Blood work abnormalities can 
often be explained by other 
mundane problems [2]

Blood Work Ambiguity



make a model
to classify it

JUST



BLOOD.
…test dataset [3] from the UCI machine learning repository



DATASET
AGE SEX

DIAGNOSIS

SURGERY? MEDICATION?

BLOOD MARKERS
Thyroid disease variationTSH, T3, TT4, T4U, FTI, TBG



Sanitisation & Augmentation

Get dataset

9172×31 matrix

Purge irrelevant data

patient ID
referral source

Change M/F to 0/1

sex

Change T/F to 0/1

on meds?,
had surgery?,

is marker measured?

Fill empty values with 0

unmeasured blood 
markers

Multi-label binarisation Augment data Train model



Diagnosis

A A is the diagnosis

AB Both A & B are diagnosed

A|B A is the more likely diagnosis, but 
B is also possible

- Healthy
A Hyperthyroid
B T3 toxic
C Toxic goitre
D Secondary toxic
…
S Elevated TBG

Characters Multi-label



Diagnosis multi-label binarisation



Data Augmentation

6771

193

21

18

9

1

239

419

8

371

43

573

116

129

110

15

5

14

197

85

1 10 100 1000 10000

-

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

S

6771

818

672

600

580

512

484

924

520

1186

710

1637

944

536

880

482

640

896

852

680

1 10 100 1000 10000

-

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

S

9172 samples 19518 samples



Random Forest Ensemble

100



One vs Rest Classification



Classifier Chaining



Training (60%)



Testing (40%)





can

Conclusion:

classify
98% accuracy



Future Direction?
1. Compile a dataset with more features and more diagnoses, 

this can probably help to discriminate differential diagnoses
2. Give output in terms of severity/stage
3. Evaluate treatment plans of more diseases
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