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Application of Geospatial Artificial
Intelligence (Geo-Al)
on environmental health

0 Air pollution modelling
[0 Green space assessment
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Machine Learning
Ensemble Learning

Geospatial Information
Spatial Analysis

* Obtain comprehensive information on spatial

environmental distributions * High-accuracy modeling

* Simulate spatiotemporal patterns and produce
visualizations

* Handling complex nonlinear patterns
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Selection of important variables /
Model training

* Random Forest

* Gradient Boosting

* Extreme Gradient Boosting

Light Gradient Boosting

Category Boosting

Ten-fold cross validation
Data Split Verification
External data verification
Temporal and spatial layered
verification



sensing, UAV, Internet of Things (loTs)
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Geographic Information System (GIS), Remote AI

Industrial, traffic, residential, thermal
power plants, airport, harbor
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PRELIMINARY EXPLAINABLE
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Application of Geo-Al

Technologies in Air
Pollution Estimation

Machine learning
Stacking ensemble
learning

Auto Machine Learning (ML) Models
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L y JIF%=90.1%)
) Wong and Wu* et al. 2021. Environmental Pollution MAIN FINDINGS
Taiwan Daily
—10: — STUDY
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i Morning/Dusk Wong and Wu* et al. 2024. Environmental Pollution : i
diver commute period (F=3.9; JTF*=90%) ) Wau et al. 2018. Science of the Total Environment
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Kaohsiung Daily (Indoor) Wong and Wu* et al. 2022. Building and Environment (IF=4.6; JIF%=89.1%)
City (IF=7.1; JIF%=93.1%) NO - S Chen and Wu*, et al. 2020. Environmental Pollution
. Minute 2) Hvbrid Kriging- 5 arwan Annual/Monthly
UFP Zhunan. Fisu and Wa* et al. 2025, Environmental Pollution (IF—7.3; ITF%-—s7 5oy () HyPrid Kriging (IF=4.4; JIF%=83.7%)
Miaoli (3-D distribution) LUR Model
} . Wong and Wu* et al. 2021. Journal of Cleaner Production (IF=11.1; VOCs Kaohsiung Monthl Hsu and Wu*, et al. 2021. International Journal of Environmental
NO, Taiwan Daily TIF%=91.6%) (BTEX) City 4 Research and Public Health (IF= 3.4; JTF%=77%)
NO Tai Daytime/Nighttime  papaan and Wu*, et al. 2024. Journal of Environmental Management L . .
) arwan Daily (IF=8.7; JTTF%=88.9%) Taipei City Annual Wa et al. 2017. Environmental Pollution (IF=4.4; JIF%=83.7%)
Daytime/Nighttime ~ Asri and Wu* et al. 2024. Science of the Total Environment PM
NO, Tai 2.5 L . . .
* anan /Daily (IF=10.8; JIF%=90.9%) Taipei VS Annual Widya and Wu et al. 2019. International Journal of Environmental
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. - ‘Wong and Wu*, et al. 2021. Environmental Modelling & Software (IF=8.9;
(3) Geo-Al co Taiwan Daily JIF%=88.4%) —
2.5 . .
Model - . Taiwan Annual Hsu and Wu* et al. 2018. Remote Sensing (IF=3.5; JIF%=75%)
@ Tai Daytime/Nighttime  Babaan and Wu*, et al. 2023. Journal of Hazardous Materials (IF=14.2; Constitutes
& s anvan /Daily JIF%=97%)
) N _ PM,, Surabaya, Annual Widya and Wu* et al. 2020. International Journal of Environmental
[oX Taiwan Ml DI kd gi}; /s._u;i OW,,/—u p Gl 1, 24023, ol o e et Y o e (=3 2 i & NO Indonesia Research and Public Health (IF= 3.4; JIF%=77%)
commute periof ©=90%) (1) Localized LUR 2
S0 Taiwan Dail: Wong and Wu*, et al. 2025. Environmental Technology & Innovation " X )
2 H (IF=6.7; TF%=89.9%) o Taiwan Annual Hsu and Wu* et al. 2019. International Journal of Environmental
3 Research and Public Health (IF= 2.9; JIF%=81.6%)
| ‘Wu and Hsu*, et al. 2024. Environment International
NH. Taiwan Hourly
: (TF=11.8; JIF%=94.0%)
Benzene IHlemsion, Daily Asri and Wu* et al. 2024. Journal of Hazardous Materials (IF=13.6; R R T Annual Kallawicha and Wu et al. 2015. Environmental Pollution (IF=4.84;
USA JIF%=96.5%) JIF%=92.67%)
Benzene Taiwan Daily Hsu and Wu*, et al. 2022. Chemosphere (IF=8.9; JIF%=88.4%)
Dioxin Taivan Dy Hsu and Wu¥, et al. 2024. Journal of Hazardous Materials (IF=14.2; Bacteria alnd et Annual Kallawichoa zind Wl;)l et al. 2014. Aerosol and Air Quality Research
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. . . Wong and Wu*, et al. 2024. Earth Systems and Environment (IF=5.3;
Fungal Spore Tainan City Daily ~
TIF%=90%)
Xitou 8
Phytoncide Experimental Hourly Asri and Wu* et al. 2025. Ecological Indicators (IF=7.4; JTF%=88.1%)
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Model performance
(50-m grid/daily resolution)
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Implementation

Daytime/nighttime estimation for the last
three decades

COVID-19 period

Period 1 Period 2

Wong, P. Y., H.J. Su, S. C. C. Lung, C. D. Wu*. 2023. An ensemble
mixed spatial model in estimating long-term and diurnal variations of
PMZ2.5 in Taiwan. Science of the Total Environment 866, 161336

(IF=10.8; JIF%=90.9%).
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Wong, P. Y., H. Y. Lee, L. J. Chen, Y. C. Chen, N. T. Chen, S. C. C. Lung,
H.J. Su, C. D. Wu#*, J. G. C. Laurent, G. Adamkiewicz, J. D. Spengler.
2022. An alternative approach for estimating large-area indoor
PM, . concentration — a case study of schools. Building and

Environment 109249 (IF=7.1; JIF%=93.1%).
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« [Database Development ]

The Proposed LUR + Machine
Learning Approach

Land-use Environmental Protection ,"r Indhustrial Park
Iewentory | Agency databases |

Toivaln Central Weather for
| — Activities Bureau

LUR + Deep Neural Network
R2=0.81

LUR + Random Forest
R2=0.84

(Predictors variables vs CO)

ise variable selecti .
pe01Epc03IBMIF<3 [ Machine Learning Algorithms ] I.U R + E)(treme Gradlent
Boosting
[ Conventional Approach ] RZ_U 85

Land-Use Regression (LUR) "
Conventional Approach:

LUR R?=0.69

i Y=POsBIX1+B2X2+.....4Bn Xn

(ppm)
mm High 204

. — Low : 006
Spatial-temporal Variation
Estimations of CO

Wong, P.Y., C. Y. Hsu, J. Y. Wu, T. A. Teo, J. W. Huang, H. R. Guo, H. J.
Su, C. D. Wu*, J. D. Spengler. 2021. Incorporating Land-Use Regression
into Machine Learning Algorithms in Estimating the Spatial-Temporal
Variation of Carbon Monoxide in Taiwan. Environmental Modelling &
Software 139:104996 (IF=5.5; JIF%=84.5%).
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NO,=B0+B1X1+B2X2+B3X3+. . . +BnXn

Machine Learniné |
Algorithms

‘,‘1 s [ [y
-and-Use B R AT £ R R
Reg ression National Health Research Institutes
(NHRI-109A1-EMCO0-02202212)

+ Deep Neural

« Conventional LUR Networlk

» Hybrid-Kriging LUR SR Ao IEorest

Stepwise variable selection

p<0.1 & p<0.3 & VIF<3 R

Model Validation

80% training/ 20% testing
data for model building

Spatial-Temporal
Estimation of NO,
Variability

| 10-fold cross validation |

I External data validation |

Conventional LUR
R2=0.65

‘ +26%

. Hybrid-Kriging LUR
coupled with XGBoost
< R2= 0.91

Wong, P. Y., H. J. Su, H. Y. Lee, Y. C. )
Chen., Y. P. Hsiao, J. W. Huang, T. A. i g
Teo, C. D. Wu*, J. D. Spengler. 2021. ok
Using land-use machine learning I‘ :
models to estimate daily NO,

concentration variations in Taiwan.

Journal of Cleaner Production 317:

128411 (IF=11.1; JIF%=92%).
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(NHRI-109A1-EMCO0-02202212)

Prof. Jennlevelve Babaan Mabaquiao

EMSM Performance

Geo-Al - based ensemble

mixed spatial model (EMSM)

Daytime Nighttime
Rz2=0.91 R2=0.88

statistical analysis -

e |Land Use “

|7 RMSE = RMSE =
Regressmn "! i 4.64 ppb 4.23 ppb
spatial interpolation
e Hybrid - Daytime O; > Nighttime O;
Kriging LUR (36.73 + 15.18 ppb)  (20.92 + 12.39 pph)

art:ﬂc.'m‘ intelligence

JoumalofHazardo‘usMatevtials k{ ® MaChlne Learr“ng

ELSEVIER journal wwwelsevier

Higher O; levels in

mountainous regions than in
e, e Ensemble Learning 5
€0-Al-Dased ensemble mixed spatl rediction model wir ne ‘
sl ol solielos ok aataingy i/l /ety Random Forest, Light Gradient Boosting, u rba n areas.

average ozone concentrations variations in Taiwan

Gradient Boosting, CatBoost, Extreme Gradient Boosting

Jennieveive Babaan “, Fang-Tzu Hsu ", Pei-Yi Wong b Pau-Chung Chen “****, Yue-Leon Guo “*,
Shih-Chun Candice Lung* ™, Yu-Cheng Chen ‘, Chih-Da Wu ™

Babaan, J, F. T. Hsu, P. Y. Wong, P. C. Chen, Y. L. Guo, S. C. C. Lung, Y. C. Chen, C. D. Wu*. 2023. A Geo-Al -based Ensemble Mixed Spatial
e s G e e Tow Prediction Model with Fine Spatial-Temporal Resolution for Estimating Daytime/Nighttime/Daily Average Ozone Concentrations
ke e e Variations in Taiwan. Journal of Hazardous Materials 446: 130749 (IF=14.2; JIF%=97%).
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‘ Machine Learning Modelling
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Databases
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‘ Ensemble Stacking Modelling
(with 5 Auto-ML methods)

Geo-Al based EMSM
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Validation
Test
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Model

Performance

R?=0.87
RMSE = 0.14
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Hsu, C. Y., T. W. Lin, J. B. Babaan, A. K. Asri, P. Y. Wong, K. H. Chi, T. H. Ngo, Y. H. Yang, W. C. Pan,
C. D. Wu*. 2023. Estimating the Daily Average Concentration Variations of PCDD/Fs in Taiwan
Using a Novel Geo-Al Based Ensemble Mixed Spatial Model. Journal of Hazardous Materials

458:131859 (IF=14.2; JIF%=97%).
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ENSEMBLE LEARNING MODEL FOR BENZENE ESTIMATION

Validation Test

(overfitting, 10-fold CV, internal, stratified validation)

4

Development of Ensemble Learning Model

@

| Development of Single Machine Learning Algorithms ’

Variable Selection
(assessing hyperparameter and SHAP values)
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contributed to spatial variability of
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Asri, A. K., G. D. Newman, Z. Tao, R. Zhu, H. L. Chen, , S. C. C. Lung, C. D. Wu*. 2024. What is the spatiotemporal pattern
of benzene concentration spread over susceptible area surrounding the Hartman Park community, Houston, Texas?

Journal of Hazardous Materials 474: 134666 (IF=13.6; JIF%=96.5%).
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3-D Distribution of Ultra Fine Particle (UFP)
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Hsu, C. W., Y. R. Chern, J. J. Su, P. Y. Wong, A. K. Asri, C. Wijaya, Y. C. Chen, S. C. C. Lung, T. C. Hsiao, T. A. Teo, Y. L. Shih, C. D. Wu*.
2025. Assessing 3-D Variability of Ultrafine Particle Using a Geo-Al Modelling Approach: A Case Study in Zhunan-Miaoli, Taiwan.

Environmental Pollution 383:126879 (IF=7.3; JIF%=87.8%).
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CHAPTER

Wu, C. D*., A. J. Asri. 2025. Chapter 10 - A geospatial artificial intelligence—based approach for precise

Machine Learning and Artificial
Intelligence in Toxicology
and Environmental Health

A geospatial artificial

support of health outcome
analysis*

Edited by
Zhoumeng Lin
Wei-Chun Chou
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FIGURE 10.5 Map illustrating the estimated levels of air pollutants, including PM, 5, NOy, 03, dioxin, and benzene
across Taiwan (left to right).

intelligence-based approach for
precise air pollution estimation in

The maps are generated using predictions from a geo-Al model. Red areas denote regions with the highest
pollutant concentrations, while blue areas indicate lower exposure levels.

air pollution estimation in support of health outcome analysis. In Zhuoumeng Lin & Wei-Chun Chou.
(Eds.), Machine Learning and Artificial Intelligence in Toxicology and Environmental Health (p.245-270).
Elsevier, Amsterdam, Netherlands (ISBN: 978-0-443-30010-3).

Chih-Da Wu'* % * %% and Aji Kusumaning Asri'

' Department of Geomatics, National Cheng Kung University, Tainan City, Taiwan; *National Institute of Environmental
Health Sciences, National Health Research Institutes, Miaoli County, Taiwan; *Innovation and Development Center of
Sustainable Agriculture, National Chung Hsing University, Taichung City, Taiwan; *Research Center for Precision
Environmental Medicine, Kaohsiung Medical University, Kaohsiung City, Tuiwan; *Chronic Diseases and Health

Promotion Research Center, Chang Gung University of Science and Technology (CGUST), Puzi City, Taiwan
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FIGURE 10.7
Relative changes in PM; s concentration pre-, during, and post-third-level alerts of the COVID-19 pandemic in
Taiwan.

Modified from Wong PY, Su HJ, Lung SCC, da Wu C. An ensemble mixed spatial model in estimating long-term and diurnal
variations of PM s in Taiwan. Sci Total Environ 2023;866:161336. https://doi.org/10.1016 16133
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All-cause mortality pooled effect estimates using city-specific estimates, expressed in percent change in mortality per IQR” increase in PM, 5 constituent Cardiovascular mortality pooled effect estimates using city-specific estimates, expressed in percent change in mortality per IQR” increase in PM2 5

with 95 % confidence intervals. ('BS:10, EC:2.6, 0C:6.1, NH;":4.7, NO5:5.0, S0,%:5.1, Na:0.48, Mg:0.17, $i:0.21, Cl: 1.1, K:0.53, Ca:0.17, Ti:0.017, V:0.007, constituent with 95 % confidence intervals. ('BS:10, EC:2.6, 0C:6.1, NH,":4.7, NO3 5.0, S0,%":5.1, Na:0.48, Mg:0.17, $1:0.21, Cl: 1.1, K:053, Ca:0.17,
Ti:0.017, V:0.007, Mn:0.009, Fe:0.15, Ni:0.005, Cu:0.014, Zn:0.054) pg/m?).

Environment International

ELSEVIER journal homepage: www.elsevier.com/locatefenvint Mn:0.009, Fe:0.15, Ni:0.005, Cu:0.014, Zn:0.054) pg/m?).

Review article Figure 4.

Acute effects of fine particulate matter constituents on mortality: A @mwm

systematic review and meta-regression analysis Respiratory mortality 54

. a. . X . b . ad
Souzana Achilleos™, Marianthi-Anna Kioumourtzoglou’, Chih-Da Wu", Joel D. Schwartz™,
Petros Koutrakis”, Stefania 1. Papatheodorou®
= Department of Environmental Health, Harvard T.H. Chan School of Public Health, Harvard University, Boston, MA, USA
"Dc.pamnzm of Environmental Health Sciences, Columbia University Mailman School of Public Health, New York, NY, USA
© Department of Forestry and Natural Resources, National Chiayi University, Chiayi, Taiwan

“ Department of Epidemiology, Harvard T.H. Chan School of Public Health, Harvard Universicy, Boston, MA, USA
© Cyprus International Institute for Environmental and Public Heaith, Cyprus University of Technology, Limassol, Cyprus 20

ARTICLE INFO ABSTRACT

% Change

Keywords: Background: The link between PMy 5 exposure and adverse health outcomes is well documented from studies

c 10
Particulate matter constituents across the world. However, the reported effect estimates vary across studies, locations and constituents. We
Fine particulate matter (PMa ) aimed to conduct a meta-analysis on associations between short-term exposure to PM; 5 constituents and
Mortality mortality using city-specific estimates, and explore factors that may explain some of the observed heterogeneity.
o

Time series Methods: We reviewed epidemiological studies on particle constituents and mortality using
Acute effects

Meta-analysis

PubMed and Web of Science databases up to July 2015.We included studies that examined the association
between short-term exposure to PMz 5 i and all-cause, it ular, and respiratory mortality, in
the general adult population. Each study was summarized based on pre-specified study key parameters (e.g.,
location, time period, population, diagnostic classification standard), and we evaluated the risk of bias using the
Office of Health Assessment and Translation (OHAT) Method for each included study. We extracted city-specific
mortality risk estimates for each constituent and cause of mortality. For multi-city studies, we requested the city-

1T
;_I_

Achilleos, S*., M. A. Kioumourtzoglou., C. D. Wu., J. D. Schwartz., P. Koutrakis., S. |. Papatheodorou. o PM, s Constituent
2017. Acute effects of fine particulate matter constituents on mortality: a systematic review and meta-
regression analysis. Environment International 109:89-100 (IF=7.3; JIF%=97.3%).

Respiratory mortality pooled effect estimates using city-specific estimates, expressed in percent change in mortality per IQR” increase in PM, 5
constituent with 95 % confidence intervals. (* BS: 10, EC: 2.6, 0C: 6.1, NH,*: 4.7, NO3™: 5.0, 5042’: 5.1, Na: 0.48, Mg: 0.17, Si: 0.21, Cl: 1.1, K: 0.53, Ca: 0.17,
Ti: 0.017, V: 0.007, Mn: 0.009, Fe: 0.15, Ni: 0.005, Cu: 0.014, Zn: 0.054 pg/m®).
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Association between wet-bulb globe temperature and
kidney function in different geographic regions in a
large Taiwanese population study
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OPEN Association between wet-

bulb globe temperature with
gastroesophageal reflux disease in
different geographic regionsin a
large Taiwanese population study

Chien-Cheng Chen*?, Hsin-Yi Huang’, Ting-Yi Wu’, Wei-Yu Su**, Tang-Huang Lin®,
Hung-Pin Tu®, Chih-Da Wu”#%1%, Chao-Hung Kuo®*"*?"~ & Szu-Chia Chen* 51112

I this study, we investi iati Yand
i Taiwan in a larg 3
Partici 120, of Tai Central, South
and Eastern ) the' to ascertain
e 5

i, and WB
during working (8:00 AM to 5:00 PM) and noon (11:00 AM to 2:00 PM) periods. In Northern Taiwan,
the noon or

In Central Taiwan, the 1-, 3-, and 5-year WBGT values per 1T increase during the noon period (odds
ratio [OR], 1.055 [95% C1 1.008-1.105); 1.062 [959% C11.013-1.114]; 1.059 [95%C1 1.009-1.111}) and
‘working period (OR, 1.089 [95% CI 1.034-1.146]; 1.092 [95% C11.037-1.150]; 1.084 [95%C1 1.031~
1.139]) were significantly associated with GERD. Similarly, in Southern Taiwan, the 1-, 3-, and 5-year
WBGT values per 1C increase during the noon period (OR, 1.292 [95% C1 1.236-1351]; 1.323 [95%C1
1.261-1.389]; 1.386 [95% C1 1.316-1.460]) and working period (OR, 1.238 (95% C1 1.190-1.288]; 1.247
(95% C11.196-1.301); 1.259 (95% C1 1.204-1.318]) were significantly associated with GERD. However,
in Eastem Taiwan, the 1., 3-, and 5-year WBGT values per 1 C increase during the noon period were

igoi associated with GERD (OR, 1,067 [95% C11.015-1.122]; 1.089 (95% C11.041-1.138};
1,107 (95 C11.058-1.1581), whereas the 1, 3, and S-year WBGT values per 1C decrease during
values were

wral
Taiwan, and the impact of WBGT was much strongerin Southern Taiwan. While a similar result was

period. Our findings v may be , although the impact
may differ isti

to th ign of the study. Further i i ish the
relationship.

Chen, C.C, H. Y. Huang, T.Y. Wu, W. Y. Su, T. H. Lin, H. P.

Gau et ol BMC Gastroenterology  (2025) 25216
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Taiwanese population study

WILEY

ot - b & i e AT Alimentary Pharmacology & Therapeutics
Yuh-Ching G: Chia-Yu Kuo*, Wei-Yu

Chih-Da Wy

ing Tsai",Ying-Jhen Wu, Ping-Hsun Wu™, Ming:Yen Lin

I ORIGINAL ARTICLE

Abstract
Background A . . . .
Air Pollution Associated With Mortality Among
Chronic Hepatitis B Patients Treated With Nucleotide/
Nucleoside Analogues
Tyng Yuan Jang! 234 ® | YuTing Zeng® | Po-Cheng Liang?* | Chih-Da W% | Yu-Ju Wei | Pei-Chiea Tsai®

| Yi-Hung Lin** | Meng: Hsuan H | Chih-Wen Wang™® | Jeng-Fu Yang* unhh |

¥
Wan-Long Chua Huang® | Ya-Yun m.-m 1 lehn[)n""
Pau-Chung Chen**"! @ | Ming-Lung Yu?

apational Medicine, N

Taiwan | !INational Institute of Health ex, National Health Research Institutes, Miaali, Taiwan

Gau, Y.C.,C.Y.Kuo, W.Y.Su, W. L. Tsai, Y.J. Wu, P. H. Wu, M.
Y. Lin, C. D. Wu, C. H. Kuo¥*, S. C. Chen*. 2025. Association

« hia-Yen Dal (d

1 Pau-Chung Chen (pehen@nti.odu tw)

Received: 2 lanuary 2025 | Revised: 24 January 2025 | Accepted: 31 January 2025

Su, W.Y., P.H. Wu, M. Y. Lin, P.Y. Wu, Y. C. Tsai, Y. W. Chiu, J. M. Chang, C. H. Huang, C. D.
Wuy, C. H. Kuo, S. C. Chen*. 2024. Association between wet-bulb globe temperature with
kidney function in different geographic region in a large Taiwanese population study.
Clinical Kidney Journal 17(7): sfae173 (IF=4.6; JIF%=81.3%).

Handling Editor: Grace L-H Wong

Tu, C. D. Wu, C. H. Kuo, S. C. Chen*. 2025. Association
between wet-bulb globe temperature with
gastroesophageal reflux disease in different geographic
regions in a large Taiwanese population study. Scientific
Reports 21339 (IF=3.5; JIF%=56.8%).

between wet-bulb globe temperature with peptic ulcer disease
in different geographic regions in a large Taiwanese population
study. BMC Gastroenterology 25, 216 (IF=2.5; JIF%=50%).

Funding: T
11229238

k was supported in part by gr
2-MY3 and NSTC 1132314-B

he N Sclence and Technology Council (NSTC 112-2314-B-037-076-MY3, NSTC
be Ksohsiung Medical University Hospital (KMUH111-1R03).

001

Keywords: air poliution | HEV | mortality | NAs | NO,

Jang, T.Y., Y. T.Zeng, P. C. Liang, C. D. Wu, Y. J. Wei, P. C. Tsai, P. Y.
Hsu, M. Y. Hsieh, Y. H. Lin, M. H. Hsieh, C. W. Wang, J. F. Yang, M. L.
Yeh, C. F. Huang, W. L. Chuang, J. F. Huang, Y. Y. Cheng, C. Y. Dai*, P. C.
Chen*, M. L. Yu. 2025. Air pollution associated with mortality among
chronic hepatitis B patients treated with nucleotide/nucleoside
analogues. Alimentary Pharmacology & Therapeutics,
https://doi.org/10.1111/apt.70019 (IF=6.6; JIF%=91.2%).

Int. | Med. Sci. 2025, Vol. 22 3974

scientific reports ) IISRING

Intemational Journal of Medical Sciences
2025; 22(15): 3974-3984, doi: 10.7150/ ijms. 115460
Research Paper

Association of Fine Particulate Matter (PM2.5) and
Wet-Bulb Globe Temperature (WBGT) with
Osteoporosis Incidence: A Nationwide Prospective
Cohort Study

OPEN Sex differences in the association
of long-term exposure to heat
stress on kidney function in a large
Taiwanese population study

Yi-Kong Chen™2, Ping-Hsun Wu%35, Pei-Yu Wu'345, Yi-Chun Tsai’5, Yi-Wen Chiu™s,
Jer-Ming Chang??, Chih-Hsil & i 41011, Chao-! Kung Kuo*s13,
Yu-Chee Tseng*** & Szu-

d f dialysis in Tai egions. Consequenth
inTaiwan. is KD and
y i However, i heat stress d
lored. i onal
from the Taiwan Bi ) ‘the wet bulb gl )

2PM)
residentis adacess Average 1-, 3-, and 5-year WBGT values prior to the survey year were calculated

I, covering
2010 t0 2020. A total of 114,

nudh of whom 35. i imated
i 73m?).

porticipants, period, the 1., 3-, and 5.y values per 1 C increase

1.096, 95%
confidence interval(C1) 1.002-1.199, p= 0.044 for 1 year; OR, 1.093, 95% Cl+1.000-1.196, p.0.005
for 3 years; OR, 1.094, 95% C1=1.002-1.195, p=0.045for S years). However,significant associations
were 3
the 1, 3., and 5-year average WBGT values per 1 Cincrease were significantly Mgnwdy m ted
with 6GFR <60 mijmin/1.73 m? (O, 0.872, 95%Cl« 0.776-0.976, p= 0.018 for 1 year; O
95%C1=0.780-0.978, p = 0.019 for 3 years; OR, 0. ns 95%C1=0.784-0.977, p= 0. 01"01 5 y-m)

In addition, during the 1., 3, and 5-y vﬂuu per1T

™ (OR, 95%
856, 95%Cl = 0.774-0.948, p=0. Wller 3 years; OR, 0.853,

C1=0.774-0.946, p=0.002 for 1 year;
95% C1=0.772-0.943, p = 0.002 for 5 ye:

Chen, Y. K., P. H. Wu, P. Y. Wu, Y. C. Tsai, Y. W. Chiu, J. M. Chang, C. H. Hung, C. D. Wu,
C. H. Kuo, Y. C. Tseng, S. C. Chen*. 2024. Sex differences in the association of long-
term exposure to heat stress on kidney function in a large Taiwanese population
study. Scientifc Reports 14(1):14599 (IF=3.8; JIF%= 81.7%).

En-Che Chang!, Fu-Wen Liang2#4*, Jiun-Chi Huang? 12, Hao-Han Chang?, Shu-Pin Huang! 7221011,
Szu-Chia Chen®622, Chih-Da Wut*14353¢, Ya-Chin Huang#%1%=, Jiun-Hung Geng!7882.=

1. Department of Urclogy, Kaohsting Madical U Kaoluisng, Taivvan
2. Department of Public Healh, Callege af Henlh Sciences, Kaokn

3. Depastment of Modscal Reseasch, Kaohssung Modical L paversity, Taiwan.
s o B D K .

5. Department of ntsaval Hasgital, Usivarsity. Kok
6. Division of Nephrslogy, Depastoment af Internal Madicine, Kaohasung Maclical Unsvarsity Haspital, Kaoha

7. Deparem Ui

s

dical Univassty, Knohaisng, Tassean.
1y, Kachasing, Taswan.

 Tuchnsiogy, Calloga of Mcicen, Natora S Yot o
Mo, Kechurng bl Univrsit.Kasorg,
of Enginwering.  Chong K L

- I Chang, E. C., F. W. Liang, J. C. Huang, H. H. Chang, S. P. Huang, S. C. Chen, C.

e Nt oy, Tara D. Wu, Y. C. Huang, J. H. Geng*. 2025. Association of Fine Particulate Matter
(PM, 5) and Wet-Bulb Globe Temperature (WBGT) with Osteoporosis

S WA Ao AR (e e ot g ;T;LT:L‘.““,L Incidence: A Nationwide Prospective Cohort Study. International Journal of

Oceuspatiorul & Ervirenmental Medicine, Kashssung Medical Unirersity, Taivean, Tel. *ES57I312033. Fax:
“836(71

B Medical Science 22(15):3974-3984 (IF=3.2; JIF%=82.4%).

# Contributed squally

ity Hmrwll, Kaoksiung,

“This i open access aricte distrs
i om, e, o Bl torens e

s the tecms of the Creative < iheps/
dions.

Received: 2025.04.10; Accepted: 2025.08.26; Published: 2025.09.03



PM, < vs Liver Cancer

alanine aminotransferase
(ALT, formerly called SGPT)

PM,: —» ALT - HCC

115°%00"E  120°00"E 125%00"E 130°00"E

30°0'0"N:
Japan |
China ¢ g
25°00"N ’ e 2500"N
'
s .

20°00"N+

CL Philippines

115°%'0"E  120°0'0"E 125°%0'0"E 130°0'0"E

Mediation effect of ALT levels on
PM, .-associated incidence of HCC

Natural indirect effect

HR (95% ClI) per
IQR increment of P
PMZ.S*

Region

[ county

PM;s
o High : 4654

Mainlsland 1.17(1.02to 1.52) .05

B Low 6 . ]
Lo e " Penghu lslets 1.04 (1.03 to 1.07) <.001
Combined 1.21(1.06 to 1.41) .005

Pan, W. C., C. D. Wu., M. J. Chen., Y. T. Huang., C. J. Chen., H. J. Su*., H. I. Yang*. 2016. Fine Particle Pollution,
Alanine Transaminase, and Liver Cancer: A Taiwanese Prospective Cohort Study (REVEAL-HBV). Journal of the
National Cancer Institute 108(3): djv341doi: 10.1093/jnci/djv341 (IF=12.6; JIF%=96.1%).

PM, « vs
Childhood Eczema

KRS L

Chang Gung Memorial Hospit

a

Prenatal exposure to fine particulate matter and childhood eczema

J
14 9 o o\

Formula-fed ———»

1.3 = —
)
=]
o]
B 12 — &
§ tfj \ Eczema
8 144 Breastfed
S (.
% 1.0 z ‘

ETS \ [
0.9 \ |

20 30 40

Gestational Week

10

. No ETE I-[éalthy

Sensitive time window ETS : Environmental tobacco smoke

Yao, T. C, H. Y. Huang, S. Y. Tsai, P. H. Lin, C. Y. Wu, C. Y. Hung, K. L. Lu, C. L. Zeng, W. C. Pan, C.

D. Wu, Y. J. Huang, H. J. Tsai*. 2021. Association of Prenatal Exposure to Fine Particulate
Matter Pollution with Childhood Eczema. Allergy 00:1—4 (IF=14.7; JIF%=98.2%).



‘%’3 k& 'z»f'w%

TAIPEI MEDICAL UNIVERSITY

Air Pollution
vs Children’s Health

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www. elsevier.com/locate/scitoteny

Effects of indoor air quality and home environmental characteristics on
allergic diseases among preschool children in the Greater Taipei Area

s

Hsiao-Chun Huang *', Ming-Lun Zou ™" Hua Chen ", Chuen-Bin Jiang 4 Chih-Da Wu®"%,
Shih-Chun Candice Lung", Ling-Chu Chien ™", Yu-Chun Lo "™, Hsing Jasmine Chao """

" Sichoo of Public Health, College of Public Heulh, Tasel Mecioal Unéversity, Tuipei, Taiwan
" Newruscierce Researeh Center, Taipei Medical University, Taipef, Taiwen

© Deparrent of Pediauic Mackay Children's Fospitat, Taipet, Tawan
** Dipariment of Modicine, MacKqy Mectal Collgz, New Taipel Cit, Tabwan
Depurtmet of Geonaics, Naticeal Chng Kirg Uriversy, Tutar Tobware
* National Instae of E Naricnal Health, s M, Toiwan
* Irmurvaricn and Bevelcpment Cener of lure, Nrional Tainan, Tawm
" Research Center for Envircrsmental Changes, Academia Sinka, Tojpe, Taiwan
Program in Medical Neuroscience, Collee of Medical Science ar Technolegy, Tapel Medical Universty, Taipe, Tawan

HIGHLIGHTS GRAPHICAL ABSTRACT

+ Exposure to indoor biological contami-
nants was associated with allergle dis- °°
cases
+ Expuscre o outror ozone s related v
an increased risk of allergic rhinitis.
+ Children using old mattresses had a higher 0%

prevalence of allergic disesses, oy
+ Living near power facilities and gas sta-
tians was related to allergic diseases.
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Keywords: People spend most of their time indoors, where they may be exposed to various microorganisms and allergens. In
Allergens this al sl\ldy the between indoor microbial and allergen levels and
Eavironmental determinants indoor

Household characteristics

Participants were recruited from an ongoing cohort
Microorganisms *=d

study In the Greater Talpel Area, O sampling were conducted
during home visits. Samples were collected from children’s w.mm living rooms, kitchens, and outdoor areas
(balconies) and analyzed for fungal spores, house dust mite allergens (Der p 1 and Der 1), endotoxin, and
cockroach allergens (Bla g 1). Indoor temperature and relative humidity were also measured, and the land-use
characteristics and points of interest surrounding the residences were evaluated within specified radii. The
mean levels of outdoor air pollutants were then estimated, and multiple regression analysis was performed to
investigate the predictors of indoor microbial and allergen levels. In total, 136 homes were analyzed. The results
indicated that dog ownership, air purifier use, and floor cleaning frequency were major predictors of indoor
microbial and allergen levels. Moreover, proximity to parks, roads, and forests was associated with elevated
levels of indoor microorganisms and allergens. Our results demonstrated that indoor concentrations of certain
microorganisms and allergens tended to increase in households located within neighborhoods with particular
characteristics. Overall, our research findings contribute to housing intervention protocols and policies aimed at
reducing exposure to indoor microorganisms and allergens. Future studies should longitudinally investigate the
health effects of indoor microorganisms and allergens.
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Chlldeen respirolery symploms in children aged <2 years, We investigated the effects of exposure to air puummn land use types surrounding

Lt residences, and health on the frequent p ipioms in children aged <2
yoars In the Greater Talpel area Partcipants were recrlted from an ongoln Tahwanese birth cahort study. We
analyzed the data of the participants who had been recruited from January 2011 to April 2014 and had
respanded to the follow-up questionnaires at 6, 12, and 24 months. Self-administered questionnaires were used
to collect participants” sociodemographic background and health, such as respiratory symptoms, and parental
mental health. Pre- and postnatal pollution levels were estimated using the spatial interpolation technique
(ordinary kriging) at children’s residential addresses. Land use types surrounding participants’ homes were
evaluated by performing buffe :

* Collge of Public Healh Sciences, Chulalorghom Universiy, Banghok. Thail
A g o el Regerere Medio, Culge of Mol e nd ooy, Tole ke Ui, Topet, o

Environment 230: 110003 (IF=7.1; JIF%=93.1%).

ARTICLE INFO ABSTRACT
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T.Yang, Y. C. Lo, H. J. Chao*. 2022. Frequent occurrence of respiratory symptoms in
children is associated with exposure to air pollution, land use types, and parental
mental health: A birth cohort study in the Greater Taipei area. Environmental
Research 206:112567 (IF=8.4; JIF%=90.2%).

Multiple logistic regression analyses were conducted to examine the
effects of risk factors on the frequent ot  of child respiratary symptoms in children aged 6, 12, and 24
months, We included 228, 360, and 441 children aged 6, 12, and 24 months, respectively. Our results indicated
that 0 Py and Oy children's respiratory symptoms. Traffic
related land-use types, sports faellities, and commereial land surrounding homes exerted adverse effects on
children's respiratory symptoms, whereas the presence of schoals In the neighburhood was beneficial. Pasental
mental health was also assockated with children’s respiratory symptoms. Postnatal exposure o air pollution and
land use types surrounding residences were assoriated with respiratory health In children aged <2 years. The
residential environment s a critical factor affecting children's respiratory health of children aged <2 years.
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Yearly change in air pollution and brain aging among older adults: A
community-based study in Taiwan

Table 2
Association of reduction slopes in air pollutants on cognitive performance (n = 431).
Cognitive function 'Model 1 Unadjusted “Model 2 Adjusted
B(SE) Correlation coefficient P-value B(SE) Partial correlation coefficient P-value
PM; s Attention —0.62 (0.11) —0.26 <0.01 —0.18 (0.09) —0.1 0.047
Memory —0.35 (0.14) —0.12 0.01 0.07 (0.16) 0.02 0.66
Executive -0.29(0.1) —-0.13 <0.01 —0.24 (0.13) -0.09 0.06
03 Attention —0.25 (0.23) ~0.05 0.28 0.21 (0.15) 0.07 0.15
Memory —0.28 (0.28) ~0.05 0.32 0.07 (0.26) 0.01 0.8
Executive 0.18 (0.21) 0.04 0.39 0.33 (0.21) 0.08 0.12
NO, Attention —1.22 (0.17) —0.33 <0.01 —0.42 (0.2) —0.1 0.03
Memory —0.8 (0.21) —0.18 <0.01 —0.48 (0.35) ~0.07 0.17
Executive —0.42 (0.16) —-0.13 <0.01 —0.45 (0.29) —-0.08 0.11
PM,;o Attention —0.59 (0.1) —0.28 <0.01 —0.23 (0.07) —0.16 <0.01
Memory —0.43 (0.12) —0.17 <0.01 ~0.16 (0.12) ~0.06 0.19
Executive —0.28 (0.09) —0.14 <0.01 —0.23 (0.1) —-0.11 0.03

Lin, Y. C, K. C. Fan, C. D. Wu, W. C. Pan, J. C. Chen, Y. P. Chao, Y. J. Lai, Y. L. Chiu, Y. F. Chuang*.2024. Yearly

Cha nge in Air Pollution Reduction and Brain Agl ng among Older Adults: a Commun ity—ba sed Stu dy in Taiwan. Fig. 3. Association between slopes of PM, 5 and slopes of NO, with fractional anisotropy (FA) using tract-based spatial statistics (TBSS) analysis Voxels (red-yellow,

. . . _ . 0/ —0OA0 p < 0.05, family-wise error corrected) highlight areas where greater reduction of air pollution significantly correlates with higher FA, accounting for age, sex,

Environment Internationa | 190 ° 108876 (IF_11'8’ "FA)_94A])' education years, and baseline air pollutant levels. These voxels are overlaid onto the mean FA skeleton (green) aligned with the MNI152 template (gray). (a) Slope of
PM, 5 (b) Slope of NO,_(For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)



AIR POLLUTION

vs Metabolic Syndrome

When participants enrolled the MJ cohort from 2006 to 2016:
* Age 220 years

* Did not have cardiovascular diseases

» Registered address in Taiwan

P= 171,545
N= 509,706

P: number of participants;
N: number of health examination records

« Address changed during the follow-up (P=0; N=99,475)
* Had only 1 health examination record (pP=65,411; N=65,411)
« Lived in eastern Taiwan (P=1,626; N=5,250)

K4

A A y A \ 4 ¥

Initially Initially Initially without Initially Initially Initially

without without decreased without without without
abdom.mal ?levate.d h{gh-denslty e eIAevated i Table 3. Associations [aHR (95% CI)] of PM, s and NO, with metabolic syndrome and its components among participants of the MJ Health Research cohort

obesity triglyceride lipoprotein blood fasting blood syndrome in Taiwan between 2006 and 2016

cholesterol pressure glucose - YRTT Mol e

P=77,862 P=76,101 P= 74,488 P=69,871 P= 59,681 P=76,349 = = =
N= 255,921 N= 248,227 N= 242,152 N= 228,114 N= 195,577 N= 250,664 MetS and its components PM; 5 NO, PM, 5 NO, PM, 5 NO,

o9 L08R Development of elevated TG in the normal (n="73,707; e=17,210) (n=167,592; ¢ =6,490) (n=67,587; e =6,489)
TG cohort 1.10(1.02, 1.18) 1.01(0.95,1.07) 1.12(1.04, 1.20) 1.00(0.94, 1.07) 1.09 (1.02, 1.17) 0.94(0.88, 1.01)
Development of elevated BP in the normal (n=69,075; e =12,965) (n=63,514; e=11,772) (n=63,510; e=11,771)
i b3 BP cohort 1.18(1.12, 1.24) 1.03(0.98,1.08) 1.18(1.12,1.24) 1.01(0.97,1.06) 1.15(1.09, 1.21) 1.04(0.99, 1.10)
’3@‘ - Development of elevated FBG in the normal (n=759,681; ¢ =20,549) (n=>54,274; e=18,615) (n=>54,269; e=18,614)
- e FBG cohort 111 (1.06, 1.15) 1.07 (1.03, 1.11) 1.11 (1.06, 1.16) 1.06(1.02, 1.10) 1.15(1.10, 1.20) 1.03(0.99, 1.07)
' Development of MetS based on the number (n=75,596; ¢ =9,818) (n=169,460; e = §,850) (n=69,456; ¢ = 8,848)
of MetS components exhibited at baseline
0 (n=134.285; e=1897) (n=31,788; ¢e=824) (n=31,787; e=824)
0.99 (0.89, 1.11) 0.87 (0.75, 1.01) 0.99 (0.89, 1.11) 0.87 (0.75, 1.01) 0.99 (0.89, 1.12) 0.88 (0.76, 1.03)
1 (n=25277;e=3,175) (n=23,137, e=2,858) (n=23,134; e =2,856)
112 (1.04, 1.20)  1.02 (094, 1.11)  1.12(1.04, 1.21)  1.02 (0.94, 1.11) 112 (1.04, 1.20) 1.01 (0.93, 1.10)
e — o — 2 (n=16,034; ¢ =5,746) (n=14,535; ¢=5,168) (n=14,535; ¢=5,168)
I5- 165 . syndrome and it components cohorts (2006-2016). 1.12(1.05, 1.19)  1.13(1.06, 1.21) 1.12(1.05,1.19) 1.14(1.06, 1.21) 1.14(1.07, 1.22) 1.10(1.03,1.18)
165 - 452
452 - 954
. 954 - 3025 12 Y

I 3025 - 39203

Development of abdominal obesity in the no
abdominal obesity cohort

Development of reduced HDL-C in the nor-
mal HDL-C cohort

(n=76,960; e = 8,555)
1.15(1.01, 1.12)  1.06 (0.99, 1.12)
(n=75,210; e =12,542)

1.16 (1.10, 1.22)  1.03 (0.99, 1.08)

(n=70,729; ¢e=17,705)

1.08 (1.02, 1.15) 1.01(0.95, 1.07)
(n=68,733; e=11,373)

1.17 (1.11, 1.23)  1.02 (0.97, 1.07)

(n=70,589; e =7,698)

1.07 (1.01, 1.14)  0.97 (0.92, 1.03)
(n=068,727;e=11,372)

117 (1.11, 1.23) - 0.99 (0.94, 1.03)

Chen, Y. C, W. S. Chin, S. C. Pan, C. D. Wu. Y. L. L. Guo. 2023. Long-Term Exposure to Air Pollution and the

Figure 2. Geographical distributions of population density in Taiwan (N =23,539,816), and the participants of the metabolic syndrome and its components
cohorts (N =93,771). The area of Taiwan is ~36,000km’ * with a population of 23.5 million people.** (A) Population density. (B) General distribution of en-
rolled participants; each dot represents one participant. The small, outlined areas represent townships. This figure was created using the QGIS Desktop software
(version 3.22: Open Source Geospatial Foundation).

Occurrence of Metabolic Syndrome and Its Components. Environmental Health Perspectives 131,
https://doi.org/10.1289/EHP10611 (IF=11; JIF%=97.3%).
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AIR POLLUTION

vs Parkinson’s Disease

Movement disorders

@ Original research

Long-term exposure to multiple air pollutants and
OPEN ACCESS R )

risk of Parkinson's disease: a population-based

multipollutant model study

Szu-Ju Chen, " Shih-Chun Pan,’ Chih-Da Wu,** Hsun Lj> Yue Leon Guo,*®’ Table 2 The adjusted HR of PD for each IQR increment in air pollutant levels
Chin-Hsien Lin © >890

Two-pollutant model

» Additonsl supplemental  ABSTRACT . Model 1 Model 2 Model 3 . .
Qnrﬁf?i‘er@u"p'\i:iedf.;'{”tie Background Recent evidence suggests brain-first WHAT IS ALREADY KNOWN ON THIS TOPIC Single pollutant model  (adjusted for PM, ) (adjusted for NO,) (adjusted for S0,) Multiple pollutants model
o e Parkinson’s disease (PD) may start from the olfactory = Exposure to air pollutants is inconsistently q
I online (https://doi.org/ A ; . L 0 9 0
'f()“_ﬁ”fag/?ﬂ‘gﬁfzozpiggféi?)_ system, indicating potential inhalational exposure to associate with an increased risk of Parkinson’s Air pollutant  HR, 95% Cl HR, 95% Cl HR, 95% CI HR, 95% CI HR, 95% CI
causal agents. We investigated the impact of long-term disease (PD). Few studies have considered PM 2.65 (2.59t02.72) = 2.74 (2.67 t0 2.80) 229(2.23102.35) 251 (2.45102.58)
For numbered affliations see  exposure to various air pollutants on PD incidence using the potential interaction between each air 2=
end o atde. both single. and multi-polutant models to account fo pollutant. PM,, 3.13(3.04103.22) 1.76 (1.6 0 1.87) 3.07 (2.99 t0 3.16) 265 (2.56102.73) 125(1.1810133)
—correspundence to interactions between pollutants. WHAT THIS STUDY ADDS co 1.82 (1.75 to 1.89) 1.79(1.72 t0 1.86) 1.34 (1.26 to 1.42) 1.47 (1.42 to 1.54) 1.05(0.99 to 1.11)
Dr Chin-Hsien Lin Methods This relrospective population study used — In the present study, we comprehensively NO 1.74 (1.68 to 1.80) 1.97 (1.91 to 2.04) - 129(1.25 0 1.34) 1.76 (1.70 to 1.83)
993421022@ntu.edu.tw data from Taiwan's National Health Insurance Research analvsed the eﬂecrs'of six maior components 2 - . ' . . . ' ' . . . .
R Database (2006 and 2018) and included individuals ysed the jor comp 50 1.68 (1.65 to 1.71) 1.32(1.29 10 1.34) 1.61 (1.58 to 1.64) = 1.15(1.13 10 1.18)
$-JC and 5-CP contributed aged 40-65 without PD. Personal exposure levels to ofj%golluyon (TMZ'S' PM?O'« NOZ,hCO, 503 0 ’ 0.93 (0.90 g 91 (0.89t0c 0 8 83 29 (1.2 33
equally. ) various air pollutants including PM_ ., PM._ NO, 0., SO and ( )‘usmga arge population cohort under b 0.77 (0.75 t0 0.79) .93 (0.90 to 0.95) 0.91 (0.89 to 0.94) 0.81(0.79 t0 0.83) 1.29(1.25t0 1.33)
YLG and C-HL contributed . 25 g T3 T longitudinal long-term follow-up. By using i T R R — T — Co— s . . . .
equally. and CO, were calculated using the hybrid Kriging/land- - b f Single-pollutant model: adjusted for sex; age; degree of urbanisation; insured amount; diabetes mellitus; hypertension; viral hepatitis A, B or C; ambient temperature; and relative
qually - . multipollutant models to consider interaction il
R use regression method. Cox regression models were used effects between pollutants and accounting humidity.
Zt?h;ﬂsd CHL are joint senior ifc?dnjrlycsee;miﬁ%ﬂiﬁzzﬁmﬁin pollutants and PD for temperature and humidity as covariates Two-pollutant model: covariates including sex, age, degree of urbanisation, insured amount, diabetes mellitus, hypertension, viral hepatitis, ambient temperature and relative
P——— Results A total of 5 113 322 individuals without PD related to global warming, this study uncovered humidity were adjusted in all the models.
ze[e‘vf‘éﬁfjgm 024 e (mean age 50.1-6.9 years, 47.3% men) were fallowed significant associations between long-term Model 1: adjusted for covariates and PM, .. Model 2: adjusted for covariates and NO,. Model 3: adjusted for covariates and SO,
ccepted 11 December . exposure to air pollutants (PM2.5, PM10, NO2, * . bof i i
Published Online First 27 for an average of 11.2+2.4 years, during which 20 694 . N Multiple-pollutant model: single-pollutant model plus co-pollutants. For PM_, adjustments are made for NO, and SO.. For NO,, adjustments are made for PM,_and SO . For
ber 2024 o . ! P 502 and 03) and increased risks of PD. X . 25 2 2 2 db d
Decem incident cases of PD were identified. In the single S0, adjustments are made for PM,, and NO,. For PM, , CO, and 0., adjustments are made for PM, , NO,, and SO,.
pollutant model, exposure to PM,  (HR 2.65 (95% CI HOW THIS STUDY MIGHT AFFECT RESEARCH, PD, Parkinson's disease ' -
2.5910 2.72)), PM ; (HR 3.13 (3.04 t0 3.22)), NO, (HR PRACTICE OR POLICY £ -
1.74(1.68 10 1.80)) and SO, (HR 1.68 (1.65 t0 1.71)) = Our results emphasise the need for health ; ; .
was associated with an increased risk of PD. These policies to mitigate the detrimental effects of 762 Chen S-J, et al. J Neurol Neurosurg Psychiatry 2025;96:757-765. doi:10.1136/jnnp-2024-334825
associations remained robust in the multipollutant air pollution on PD, especially on vulnerable
model. A positive association between exposure to O, populations.

and an increased risk of PD (HR 1.29 (1.25-1.33)) was

Lin, C. H.,S. C. Pan, C. D. Wu, H. S. Li, Y. L. Guo*. 2024. Long-term Exposure to Multiple Air Pollutants and Risk
of Parkinson’s Disease: A Population-based Multi-pollutant Model Study. Journal of Neurology Neurosurgery
& Psychiatry doi: 10.1136/jnnp-2024-334825 (IF=8.8; JIF%=97%).
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) 8y y Environmental Research
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Environmental exposures related to gut microbiota among children with ‘“-"-53"

asthma: a pioneer study in Taiwan

Aji Kusumaning Asti®, Tsunglin Liu", Hui-Ju Tsai®, Jiu-Yao Wang ", Chih-Da Wu """ Residential greenness and air pollution’s association with nasal microbiota | %
Dot of Geonatcs, Novional Cheng K, University, Toinan 701, Toiwa, ROC among asthmatic children
" ey of and ry Sciences, National Cheng Kung University, Tainan 701, Tatwan, ROC

© Institure of Popularion Health Sciences, National Heaith Research Instirutes, Miaoli 350, Taiwan, ROC
@ Depariment of Allergy and fmmunology, China Medical University Children's Hospital, Taichung 404, Taiwan, ROC
© Allergy, Inmuology, and Microbiome (A.LM.} Research Center, China Medical University, Taichung 404, Taiwan, ROC

Aji Kusumaning Asri®, Tsunglin Liu h, Hui-Ju Tsai®, Hsiao-Yun Lee“, Wen-Chi Pan°®,
! National Institute of Envirommental Health Sciences, National Heaith Research Institutes, Miaoli 3 3, Taiwan, = . f .
"N ovenion n:nd '“,.' Cenur';j o e ”Nnn'm’l‘nf C.'lmi;l-h::ng U!x;rsil;.‘;:::r:nl:\;-ﬂ(}?. ;:!:wm. ROC Ch]h-Da Wu ak ’1, Jiu-Yao Wang &b,
B Research Center for Precision Environmental Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan, ROC
ENVIRONMENTAL EXPOSURE GUT MICROBIOTA DATA OBSERVED BACTERIA
= =

Air Pollution Greenness
(PM2 5, NO2; O3) (NDVI; green land cover)

Children visiting NCKU Hospital
(n = ~300)

lﬁ—J l recruitment cntenia was followed a

Assessing exposure in each children's location

study by Liu et al (2022)

Children eligible for microbiota cis
examination (n = 56) -

[

Cost.NOW
} e,
[ sum
7810
~| Collecting microbiota and [ ® ws
personal information from @ 1518

eligible subject @ ez

PP

excluded children with incomplete
geospatial and personal data (n=15)

= Microbiota data coupled with risk factor
: 0 information from the final subjects
the different buffers and time settings (n=41)

T . ] Ch

Development of statistical :”;c:a‘:"" 'I?N:fl & ‘ ‘ i

association model (GAM) fpt: o u“or: & # ]

and sensitivity test ol the expasure.cliect’ N 3 [ ]
on the microbiota L < % @

Asri, A. K., T. Liu, H. . Tsai, J. Y. Wang*, C. D. Wu*. 2025. Environmental exposures
related to gut microbiota among children with asthma: a pioneer study in Taiwan.
Ecotoxicology and Environmental Safety 291: 117793 (IF=6.2; JIF%=92%).

Asri, A. K., T. Liu, H. J. Tsai, H. Y. Lee, W. C. Pan, C. D. Wu*, J. Y. Wang*. 2023. Residential
Greenness and Air Pollution Associated with Nasal Microbiota Among Asthmatic Children.
Environmental Research 219:115095 (IF=8.4; JIF%=90.2%).



(Longitudinal Health Insurance
Database (LHID2000) (n=623,894)

Followed up from 2003 to 2012
0%

Incident ESRD cases Subjects without

ESRD (n=621,949)

k (n=1,945)

Exposure Assessment
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‘ Cox proportional hazards models with

a generalized estimating equation

Wu, C. D., Y. R. Chern, W. C. Pan, S. C. C. Lung, T. C. Yao, H. J. Tsai*, J. D. Spengler. 2020. Effects of Surrounding Environment on
Incidence of End Stage Renal Disease. Science of the Total Environment 723: 137915 (IF=6.6; JIF%=91.9%).
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