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Dear Editor-in-Chief

Depression is a pervasive mental health challenge
globally, with significant implications for public
health systems around the world (1). This is par-
ticularly true in South Korea, where the burden
of depression and associated suicide rates are
among the highest in the OECD (2). The societal
and economic impacts of depression are pro-
found, affecting not only individuals but also
families and communities. Traditional diagnostic
methods, though valuable, often fall short due to
their reliance on subjective assessments, which
can lead to inconsistent outcomes and limited
scalability (3). These methods typically involve
clinical interviews and self-reported question-
naires (3), which are inherently subjective and can
be influenced by the patient's current mental state
or willingness to disclose personal information.
As a result, there is an urgent need for more ob-
jective and scalable solutions to accurately diag-
nose and predict depression in diverse popula-
tions.

This study aimed to bridge this gap by integrating
explainable artificial intelligence (AI) to enhance
the prediction of depression in community
adults. This approach leverages advanced Al
techniques to analyze complex datasets, provid-
ing more reliable and consistent diagnostic re-
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sults. This research utilized data from the Korea
National Health and Nutrition Examination Sur-
vey (KNHANES), which encompasses a com-
prehensive dataset of over 10,000 individuals.
This rich dataset includes a wide range of varia-
bles, from demographic information to detailed
health metrics, allowing for a multifaceted analy-
sis of factors contributing to depression. I em-
ployed a combination of machine learning (ML)
and deep learning (DL) models, including the
Feature Tokenizer Transformer (FT-
Transformer), to analyze this data. The FT-
Transformer, with its ability to handle tabular
data effectively, was particularly instrumental in
achieving high accuracy and interpretability. Its
design allows for the integration of both categor-
ical and numerical data, making it ideal for the
diverse dataset provided by KNHANES.

A key innovation of our study is the use of Tabu-
lar Variational Autoencoder (TVAE) to generate
synthetic data. This approach addresses the chal-
lenges of data imbalance and privacy concerns
inherent in working with sensitive health data.
Data imbalance, a common issue in health data,
can lead to biased models that do not generalize
well across different populations (4). By generat-
ing synthetic data, TVAE helps create a balanced
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dataset that reflects the true diversity of the
population. Moreover, the synthetic data ap-
proach preserves patient confidentiality by obfus-
cating individual identifiers, thus mitigating pri-
vacy concerns and complying with data protec-
tion regulations. This not only enhances model
training but also results in improved generaliza-
bility across different populations, making the
model applicable to a broader range of clinical
settings.

I also incorporated SHapley Additive exPlana-
tions (SHAP) to provide insights into model pre-
dictions, offering both global and local interpret-
ability. This dual approach allows healthcare pro-
fessionals to understand the significance of dif-
ferent features in predicting depression, thereby
increasing trust in Al-driven diagnostic tools.
SHAP values provide a clear indication of how
each feature contributes to a model’s prediction,

which is critical for clinical acceptance and inte-
gration. This transparency helps build confidence
among healthcare providers and patients, foster-
ing greater adoption of Al technologies in clinical
practice.

The integration of synthetic data and advanced
Al models significantly enhances the prediction
of depression, with the FT-Transformer model
demonstrating superior performance compared
to traditional methods (Fig. 1). This research has
the potential to transform depression screening
processes, making them more efficient and acces-
sible, and ultimately improving patient outcomes.
By providing a more accurate and scalable solu-
tion, our approach can facilitate early interven-
tion and treatment, reducing the long-term im-
pact of depression on individuals and healthcare
systems.
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Fig. 1: Comparison of optimized base model performance

The implications of this study extend beyond de-
pression prediction, offering a framework for
applying explainable Al to other health condi-
tions where privacy and data imbalance are con-
cerns.
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