THE APPLICATION OF MACHINE LEARNING ALGORITHMS IN THE PREDICTION OF
TUBERCULOSIS DISEASE IN ESWATINI
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INTRODUCTION TUBERCULOSIS PREDICTION MODEL FRAMEWORK
Tuberculosis remains one of the leading causes of death
worldwide, with more than a million deaths recorded in ANNUAL WORLDWIDE TB DEATHS

2021 alone ("Tuberculosis," 2022), and this infection and
mortality rate remains alarmingly high today. The Kingdom
of Eswatini is not shielded from the adverse effects of this
infectious disease as it is currently considered a
Tuberculosis high burdened country(Haumba et al., 2015),
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need for a system that will effectively and efficiently
identify and detect TB in patients early in order to curb the
rapid spread of the disease and ultimately plummet the TB
related mortality rate in the kingdom of Eswatini. This
system can be achieved through the use of machine
learning solutions. This paper therefore seeks to predict
Tuberculosis disease in patients based on the initial
symptoms presented by a patient, utilizing various
machine learning algorithms

The mortality rate of Tuberculosis is alarmingly
high, and the number of cases continue to show
an upward trend in recent years, making TB one
of the world’s deadliest infectious diseases
("Tuberculosis," 2022), impacting the healthcare
of citizens of many countries, including the
Kingdom of Eswatini, which has been considered
a Tuberculosis high burdened country (Haumba
et al., 2015). This is largely owed to the fact that
many of these cases are not identified or
detected on time, and this delay in diagnosis and
treatment ultimately contributes to the severity,
to predict Active Tuberculosis disease in risk of mortality and rapid transmission of the

patients in Eswatini. m— disease in the country (Abdu et al., 2020).

SAMPLING METHODS ML PREDICTION MODELS
Simple Random . Logistic Regression Model
Undersampling . Random Forest Model
Simple Random oversampling . XGBOOST Model
Random Undersampling with . Decision Tree Model
Imblearn . Gaussian Naive Bayes Model
Random Oversampling with . Support Vector Machine
Imblearn Model
Sampling with Tomek Links . Artificial Neural Network
SMOTE Model

L To employ machine learning techniques

MATERIALS & METHODOLOGY

This study aims to employ various machine learning techniques to
accurately and efficiently predict the existence of the Tuberculosis disease
In the patients in Eswatini, using a local medical Tuberculosis dataset
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PRELIMINARY RESULTS

The performance of each model was determined using:
1. Accuracy ACCURACY= (TP+TN)/(TP+FP+TN+FN)

. Precision PRECISION=TP/(TP+FP)

. Recall RECALL=TP/(TP+FN)

. F-1score F1-SCORE=2*(PRECISION*RECALL)/(PRECISION+RECALL)
. AUC-ROC score

In the preliminary results obtained so far, the best performing ML model in classifying the local TB
dataset is the XGBOOST model, with the Random Oversampling class imbalance handling technique

XGBOOST+ RANDOM OVERSAMPLING WITH IMBLEARN

Accuracy: 0.9988940237784888
Precision: 0.9057239057239057
Recall: 1
F1-Score: (%

CRISP-ML(Q) METHODOLOGY

This is a variation of the CRISP-DM methodologu, as it
utilizes the principles of CRISP-DM, but is modified to
the particular requirements of the machine learning
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AUC & ROC Curve

applications. It is a framework that highly emphasizes
on quality of the model(Studer et. al.,2021).

True Positive Rate

Predicted label

AUC = 0.9995
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