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Stakeholders

Medical professionals
Epidemiology experts

Health organizations

Data scientists and ML researchers
End users (patients)
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Dataset description

The columns of this dataset include a mixture of binary, multiple-choice, and
categorical-type questions used to find symptoms and antecedents of the

patients.

Our dataset provides a differential diagnosis, as well as the true pathology for
each patient.

- We restricted our exploration to 10 immune and infectious diseases.



EDA / Visualization

e For these particular subset of diseases, the dataset contains ~200K rows.
e Distribution of these diseases:
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Initial Evidence is one of the first inputs taken from patient

Build a model based on this input + further questions to pin down the

disease.
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Features

Continuous

Categorical

e Lesion pain: intensity, size,...
e ltching: severity

e Pain: intensity, sudden,...

e Age
e Sex

e Initial Evidence

-

e Lesion: color, location,...
e Pain: character, location,...
e Swelling: location

e Travel to another country

=




Performance metrics

e Individual disease scores + average scores for

A B
the entire dataset
. . . . . O O D D Increase O O D D

e Recall: given that a patient has a certain disease, 09/ 4 e e ® g

how often does the model diagnose it correctly? oD/© o ob©O/m
e Precision: what fraction of the positive diagnosis re |

are correCt? C D —> Positive class
e f1-score: what is the accuracy of the O /o gmo S JR—

(unbalanced) classification model O OO /S e
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Negative Positive
P=50%; R=100% class class
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Model

Model approach and selection

baseline -

decision tree A

xgboost A

random forest

Metric
precision
recall

I f1-score

o

Xgboost & random forest models were
comparable in f1-score (~ 58% and 60%).

Decided to go with random forest for
interpretability of results.

Further feature selection, taking 50% top
important features identified by initial random
forest model.

K-fold cross validation on final model to test
reliability.



Results

e Random Forest:

F1 59.58%, Precision 75.83%, Recall 59.04%, and Accuracy 60.4%

Limitations

e Dataset limitations
e |nability to assign importance to symptoms other than “Initial
evidence”




NLP Approach

e 2-3-sentence long paragraphs generated from the symptoms:

Sentence Label

“I have symptoms of coughing up blood, increased sweating, exhausting pain in my forehead, skin Tuberculosis
lesions or rashes on my forehead, diffuse muscle pain, loss of appetite or early fullness, cough
presence, nasal congestion or runny nose, and chills or shivers.”

“My 2-year-old daughter has a cough, increased sweating, nasal congestion, pain in the forehead thatis | Influenza
exhausting, fever, extreme fatigue, sore throat, and loss of appetite with pink rashes on the forehead.”

e Hugging Face's DistilBERT transformer fine-tuned on these paragraphs

e Achieved a categorical accuracy of 58.68% '~ on the test set



App

e Prototype of product available at disease-pred.streamlit.app

Disease diagnosis from symptoms Text entry (experimental)

This part of the app uses a fine-tuned transformer to classify a text input into one of ten diseases. This

Welcome to the app that uses machine learning to automatically diagnose a disease based on a list of
symptoms. This app is for educational, research and entertainment purposes only. Nothing here is (even functionality has a lower accuracy than the part above and should be treated with even more caution.

remotely) supposed to be medical advice.

Describe your symptoms in plain English using at least 50 characters. You can use the following text
Intake form as an example:

*What is your age? (Round down to the nearest integer)

0 + I have had a persistent cough for the last three days. The cough sometimes includes blood. | am also

suffering from fatigue and a loss of appetite.
*What is your sex? (Only two options available right now)

Describe your symptoms.
F v

*What is your main reason for consulting us today?

Choose an option

Share additional info: b d
Submit
Get diagnosis



https://disease-pred.streamlit.app/

Future work

Include more disease classes

Other datasets, especially those based on real-world data
Include image/voice input

A chatbot that interacts with the user to ask follow-up questions
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