
Natural Language Processing 
with WangchanBERTa for Classifying Causes of Death 

Among Thai People Living with HIV

Data set Accuracy Sensitivity Specificity Precision F1-score AUC

Original 0.5000 0.7274 0.3083 0.4699 0.5710 0.5692

SMOTE 0.7823 0.8475 0.7274 0.7238 0.7807 0.9063

Data Source and Study Population
UHC database of PLHIV (n=5,159)
PLHIV ≥15 years, ART initiation 2021–2024

Preprocessing
Remove punctuation
Remove symbols

Embedding
WangchanBERTa Transformer

Imbalance Handing
SMOTE on Training set

Model Training  using WangchanBERTa
Train/test split: 70% / 30%
5-Flod Cross-Validation

Model Evaluation 
Accuracy
Sensitivity
Specificity

Methods

Precision
F1-score
AUC-ROC 

Abstract 

Introduction

Objectives

Results

Conclusion

This study developed a Natural Language Processing (NLP) model
using WangchanBERTa embeddings to classify causes of death (COD)
among Thai people living with HIV (PLHIV) into AIDS-related and
non-AIDS-related categories. The dataset included free-text
mortality records from individuals initiating antiretroviral therapy
between 2021–2024 in the Universal Health Coverage (UHC)
database. Model performance was evaluated using multiple metrics.
The baseline model showed limited discrimination, with F1-score
57.10% and AUC 56.92%, while applying the Synthetic Minority
Over-sampling Technique (SMOTE) substantially improved
performance to F1-score 78.07% and AUC 90.63%, demonstrating
the effectiveness of transformer-based Thai NLP combined with
oversampling for automated mortality classification.
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Accurate classification of COD among PLHIV is critical for
epidemiological monitoring and national program evaluation, yet
Thai mortality data are primarily recorded as unstructured free
text, making standardized analysis difficult.
Manual coding is time-consuming and prone to inconsistency,
while mortality patterns are shifting toward non-AIDS chronic
conditions, increasing the need for reliable classification systems. 
Transformer-based models, particularly WangchanBERTa, provide
improved contextual representation for Thai clinical narratives
and offer a scalable solution for automated mortality
classification.

To develop and evaluate a WangchanBERTa-based NLP model to
classify free-text COD among PLHIV into AIDS-related and non-
AIDS-related categories.

The analytic dataset included 5,159 individuals, with 45.7%
AIDS-related and 54.3% non-AIDS-related deaths.

The baseline model showed high sensitivity at 72.74% but low
specificity at 30.83%, with an F1-score of 57.10% and an AUC of
56.92%, indicating limited discrimination performance.
After applying SMOTE, performance improved markedly, with
sensitivity increasing to 84.75%, specificity to 72.74%,             
F1-score to 78.07%, and AUC to 90.63%, demonstrating
substantially enhanced classification ability.

The ROC curve shows that the baseline model had weak
discrimination with an AUC of 0.569, while SMOTE improved
performance markedly, increasing AUC to 0.906.
The clear separation between the two curves confirms that SMOTE
substantially improved the model’s classification capability.

WangchanBERTa effectively captures complex semantic patterns
from Thai free-text COD narratives, enabling reliable mortality
classification.
Although baseline performance was constrained by residual
imbalance and linguistic heterogeneity, SMOTE markedly enhanced
discrimination and overall predictive performance.
The integration of transformer-based embeddings with oversampling
provides a practical and deployable framework that can be applied to
real-world automated HIV mortality surveillance and routine public
health monitoring.
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Table 1 Performance of the WangchanBERTa model on
testing set.

Figure. 1 ROC curves comparing model performance before
and after SMOTE.
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