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I. PERSONAL STATEMENT
My research operates at the nexus of public health and data science, with a specialized focus on
psychiatric epidemiology, substance use, social behaviors, and health outcomes across the
lifespan. By integrating population-based epidemiological designs with advanced computational
frameworks—including graph neural networks (GNNs) and topological sort algorithm—I



investigate the complex interplay between biological, social, and behavioral health determinants
(under publication).

My pillar work involves analyzing dynamic social networks to understand how evolving
social interactions and shifting network topologies influence behavioral contagion, particularly
regarding adolescent substance use and peer influence. This interdisciplinary approach extends
into geriatric medicine, where I identify psychosocial and physiological predictors of frailty and
dementia, accounting for the protective effects of social engagement. In the realm of medical
informatics, [ develop machine learning and causal inference algorithms for thyroid
cytodiagnosis and dementia risk assessment.

My scholarly contributions are reflected in a robust publication record in high-impact
journals such as Drug and Alcohol Dependence, the Journal of Epidemiology, and the Journal of
Hazardous Materials. Beyond independent research, I have contributed to the design of national
longitudinal surveys addressing mental health and substance use trends in Taiwan.
Complementing my research is a steadfast commitment to pedagogical excellence, recognized
by the Soochow University Teaching Excellence Award (2020).

Through a blend of mentorship and innovative instruction, I aim to equip the next generation
of researchers with the tools to bridge the gap between data science and health equity.
Ultimately, I strive to leverage longitudinal data and dynamic network modeling to develop
evidence-based strategies that improve mental health and aging outcomes within both the
Taiwanese and global public health landscapes.

II. CONTRIBUTIONS TO SCIENCE
My research lies at the intersection of substance use epidemiology, public health surveillance,
and adolescent social network analysis. I focus on integrating advanced analytical methods with
population-based data to examine complex behavioral and health dynamics, with the goal of
producing both theoretically meaningful and policy-relevant insights.

A central contribution of my work is the development of wastewater-based epidemiology as

a real-time surveillance system for substance use. In my 2024 study, I established a high-
resolution framework to monitor 68 substances across the Taipei metropolitan area during and
after the COVID-19 pandemic. Using systematic daily sampling and segmented regression
models, I identified dynamic changes in drug use associated with policy shifts, social
restrictions, and cultural events. My findings revealed persistent substance use despite mobility
controls, as well as disruptions in drug supply and availability, demonstrating the value of
wastewater surveillance as a scalable and objective tool for public health monitoring.

Complementing this ecological approach, my 2023 longitudinal study examined NPS and
polysubstance use among high-risk populations in Taiwan. By analyzing over 3,000 urine
samples across five years, I constructed robust prevalence profiles of emerging substances.
Through principal component analysis and logistic regression, I identified latent behavioral
patterns and demonstrated the central role of phenethylamine in polysubstance use. This work
provides critical evidence for early warning systems and targeted intervention strategies in
rapidly evolving drug markets.

In the area of adolescent mental health, my 2022 study applied stochastic actor-oriented
models to longitudinal network data to investigate the interplay between pubertal development,
depressive symptoms, and friendship formation. I found that while adolescents tend to select
friends with similar depressive symptoms, this effect is attenuated when accounting for pubertal
development, highlighting the importance of biological maturation in social network processes.
Additionally, I found limited evidence for peer influence on depressive symptoms, suggesting
that selection mechanisms are more influential than contagion effects.

Overall, my research is characterized by interdisciplinary integration and methodological
rigor, combining environmental surveillance, biochemical validation, and advanced statistical
and network modeling. By linking individual behaviors with population-level dynamics, my
work contributes to more effective public health surveillance systems and evidence-based
interventions in both addiction science and adolescent mental health.
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