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Exposure to metal mixtures and
neurodevelopment outcomes in 4-5-year-old
children living in Spain
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BACKGROUND AND AIM:Humans are exposed to toxic metals/metalloids and essential elements
(hereafter, “metals”) simultaneously in real-life scenarios with potential additive, synergistic or
antagonistic effects. Early life is a vulnerable window for metal exposure, with potential adverse health
effects that may last throughout the life course. This study aims to explore the association between
metal mixture exposures and the neurodevelopment of children in Spain.

METHOD:The study population (n = 962) belonged to the INMA Project. A standardised version of the
McCarthy Scales of Children's Ability was used to assess 4-year-old children's neurodevelopment. The
concentrations of As species, Co, Cu, Mo, Pb, Se and Zn were measured in spot urine samples
adjusted for urine dilution. Principal component analysis was performed as a dimension reduction
technique to identify latent metal mixtures. The association between the metal mixtures and children's



neurodevelopment function scores was explored using multiple linear regression adjusted for
confounding factors.

RESULTS:Four principal components or metal mixtures were identified with a cumulative explained
variance of 69%. The first component comprised the essential elements Cu, Se, and Zn, as well as the
toxic metal Pb, and was linked to a decreased performance in global verbal, executive, verbal
executive, and working memory function scores. The second component, comprising urinary inorganic
As and monomethylarsonic acid concentrations, was associated with a reduced global motor and gross
motor scores. The third component gathered Mo and Co and was related to an increased function
scores in visual and verbal span, and global motor. The fourth component was generated from urinary
arsenobetaine concentrations and was related to an increased fine motor.

CONCLUSIONS:Even relatively low metal exposures, relevant to the Spanish population and others,
may impact children's neurodevelopment. Our main findings support the reduction of exposure to
toxic metals during critical windows of early life.

Keywords: mixture, heavy metals, children’s environmental health, respiratory outcomes, biomarkers
of exposure.
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Pro-vegetarian dietary patterns and metal
exposure in Spanish children of 4-5 years
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BACKGROUND AND AIM:Food is an important source of vital nutrients, yet it can also contain non-
essential-toxic elements. Dietary patterns are a more comprehensive and accurate way to assess the
overall impact of combined food consumption. Pro-vegetarian dietary patterns (PVG) are a novel
approach to evaluate the health effects of vegetarian diets, yet their effects on children remain
unknown. Thus, we aim to examine the association between children’s adherence to three PVG dietary
patterns and exposure to essential and non-essential elements.

METHOD:The study population includes 723 children aged 4-5 years from the INfancia y Medio
Ambiente (INMA) cohort in Spain. We constructed the three PVGs (general (gPVG), healthful (hPVG)
and unhealthful (uPVG)) using dietary information from a validated Food Frequency Questionnaire.
Urinary concentrations of Co, Cu, Zn, Se, Mo, Pb, and Cd were used as exposure biomarker. Urinary
arsenic species concentrations were also measured, and the primary (PMI) and secondary (SMI)
inorganic arsenic methylation indexes calculated.

RESULTS:Higher adherence to gPVG was associated with decreased Co and Se concentrations, an
increased PMI, and reduced SMI. Increased adherence to hPVG was associated with decreased
inorganic arsenic concentration. Higher adherence to uPVG was associated with reduced Mo
concentration and SMI.



CONCLUSIONS:Ingestion of certain essential elements may be lowered with a greater adherence to a
PVG pattern, which may impair children's ability to methylate inorganic arsenic. Our findings support a
children’s nutritional adequate diet with a variety of foods from each food group.

Keywords: Heavy metals, Food and nutrition, Mixtures analysis
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Estimating spatiotemporally resolved PM2.5
concentration across the contiguous United
States using an ensemble model

Alexandra Shtein, Joel Schwartz
Department of Environmental Health, Harvard T.H. Chan School of Public Health, Boston,
Massachusetts, United States

BACKGROUND AND AIM:Spatiotemporally resolved predictions of PM2.5 concentration are essential for
studying associations between long-term and short-term exposures and adverse health outcomes in
epidemiological studies. An improved statistical ensemble modeling approach with novel covariates
was used to estimate daily 1x1 km PM2.5 concentrations across the contiguous US for the years 2000-
2019, and 250m resolution in urban areas.

METHOD:An ensemble model was used to integrate daily PM2.5 predictions from six different base
learners: 3 tree-based machine learning models (random forests, gradient boosting machine, and
extreme gradient boosting), neural networks, an ensemble of individual generalized linear model
predictors with two-way interactions, and a gaussian process approximations model. The ensemble
modeling approach aims to provide predictions with minimized root mean square error (RMSE)
compared to the base learners using a geographically weighted generalized additive model (GAM)
which fused the predictions from multiple learners by allowing the weights of each model to vary over
space. The spatial and temporal variables used as predictors within the individual base learners were:
satellite-based products (aerosol optical depth (AOD), land surface temperature, vegetation indexes,
light at night, fires), human modification of land, land cover variables, meteorology, topography,
population density, modelled emissions, proximity, and density of multiple possible sources of air
pollution. The model was calibrated using daily PM2.5 measured by monitors and its performance was
evaluated using 5-folds cross validation where a random subset of monitoring sites was assigned to
each fold.

RESULTS:The 1x1 km ensemble model showed an improved cross validated performance compared to
the input base learners with an overall R2=0.74 and RMSE of 3.24 mg/m3 for the year 2010, and
RMSE for annual average of 1.34.

CONCLUSIONS:The ensemble model suggests an improved statistical approach for integrating PM2.5
concentration predictions from multiple modeling approaches.

Keywords: Air pollution modeling, ensemble modeling, machine learning, satellite-based products
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The role of spatial social polarization in racial
and ethnic disparities in stillbirth
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BACKGROUND AND AIM:Despite evidence of the role of structural racism on disparities in adverse
birth outcomes, its impact on stillbirth has not been sufficiently explored. Thus, we examined
associations between neighborhood-level racialized economic segregation and stillbirth in greater
Houston, TX, a racially and ethnically diverse and segregated metropolitan area.

METHOD:We abstracted information from 860,789 live birth and fetal death records (2007—2019)
from the Texas Department of State Health Services, including geocoded addresses at the time of
delivery, and used U.S. census data to generate a census-tract level measure of spatial polarization
based on race/ethnicity and income (i.e., the Index for Concentration at the Extremes; ICE), which
was categorized by tertiles (ranging from most deprived to most privileged). We employed logistic
regression with generalized estimating equations (to account for correlation between mothers residing
in the same census tract), adjusted for sociodemographic characteristics, to examine the association
between the ICE and stillbirth. We stratified by race/ethnicity to inform the contribution of racialized
economic segregation on disparities in stillbirth.

RESULTS:For all mothers, there was no evidence of an association between stillbirth and living in the
most deprived and racially polarized neighborhoods. However, non-Hispanic Black mothers living in
these neighborhoods had a 30% reduced odds of stillbirth (OR=0.70, 95% confidence interval (CI):
0.59, 0.84) as compared to non-Hispanic Black mothers living in the most privileged neighborhoods.
Conversely, we observed positive, though not statistically significant, associations among non-Hispanic
White (OR=1.15, 95% CI: 0.90, 1.46) and Hispanic (OR=1.09, 95% CI: 0.94, 1.27) mothers living in
the most deprived neighborhoods.

CONCLUSIONS:Our finding that Black mothers living in deprived neighborhoods had lower odds of
stillbirth relative to those who reside in the most privileged neighborhoods suggests that the
availability of communal support to mothers in these communities may offset the potential effects of
stress associated with economic deprivation.

Keywords: racial disparities, segregation, spatial social polarization, structural racism,
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Persistent endocrine disrupting chemicals and
incident uterine leiomyomata: a mixtures
analysis
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BACKGROUND AND AIM:Uterine leiomyomata (UL) are benign, hormone-sensitive neoplasms that can
cause substantial gynecologic morbidity. Our objective was to examine the association between
biomarkers of exposure to a mixture of persistent EDCs and incident UL.

METHOD:We analyzed prospective data from the Study of Environment, Lifestyle, and Fibroids.
Participants were aged 23-35 years, had an intact uterus, resided in the Detroit, MI area, and had no
previous UL diagnosis. Participants completed a clinic visit and questionnaires at baseline (2010-2012)
and every ~20 months through 10 years. The clinic visits involved blood collection and transvaginal
ultrasound for detection of UL. We analyzed baseline plasma samples for 34 chemicals:
polychlorinated biphenyls, polybrominated flame retardants, organochlorine pesticides, and per- and
poly-fluoroalkyl substances. Our analysis included 13 chemicals with >80% detection frequency and
was restricted to the 1,069 participants without UL at baseline. We used Bayesian kernel machine
regression (BKMR) and quantile g-computation to examine the association of the EDC mixture with
incident UL, adjusting for age, education, body mass index, cigarette smoking, parity, time since last
birth, and current depot medroxyprogesterone acetate use.

RESULTS:Thirty-one percent of participants had ultrasound detection of UL over follow-up. In BKMR
analyses, the EDC mixture was weakly inversely associated with probit of UL. This association was
driven primarily by PCB153, PCB180, p,p'-DDE, and PFDA. Alternatively, PCB138/158 was positively
associated with probit of UL. There was little evidence of interaction between chemicals. In quantile g-
computation analyses, the risk ratio for a one-quartile increase in the mixture was 0.87 (95% CI:
0.75, 1.01). PCB138/158 (positive), PCB153 (inverse), and PFDA (inverse) had the highest
contribution to the mixture effect.

CONCLUSIONS:We found a weak inverse association between biomarkers of exposure to a mixture of
persistent EDCs and incident UL, although PCB138/158 was positively associated with incident UL.

Keywords: mixtures analysis, epidemiology, chemical exposures, reproductive outcomes
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Case-cohort study of PFAS and hematologic
malignancy risk in American Cancer Society's
Cancer Prevention Study Il Cohort

Andrea Winquistl, James M. Hodgez, W. Ryan Diverz, Lauren R. Terasz, Juan Rodriguez3, Alyssa
Troeschel4, Johnni Daniell

1National Center for Environmental Health, U.S. Centers for Disease Control and Prevention, Atlanta,
United States

2Department of Population Science, American Cancer Society, Atlanta, United States

3National Center for Chronic Disease Prevention and Health Promotion, U.S. Centers for Disease
Control and Prevention, Atlanta, United States

4National Center for Environmental Health, U.S. Centers for Disease Control and Prevention, Atlanta,
United States; Epidemic Intelligence Service, U.S. Centers for Disease Control and Prevention, Atlanta,
United States

BACKGROUND AND AIM:Per- and polyfluoroalkyl substances (PFAS) have been associated with
hematologic malignancies in some but not all previous studies. Many studies did not consider
histologic subtypes, yet there is evidence that risk factors for these cancers vary by subtype. We
examined associations between PFAS exposure and risk of several hematologic malignancy subtypes.
METHOD:We conducted a case-cohort study within the American Cancer Society’s prospective Cancer
Prevention Study II LifelLink cohort for which serum specimens were collected during 1998-2001 (ages
>54 years). This study included a subcohort (500 men, 499 women) randomly selected from cohort
members without prior cancer diagnoses at serum collection, and all persons with incident (after
serum collection) hematologic cancers (n=635, first malignancies only). Hematologic cancer subtypes
with at least 80 cases were analyzed separately. Concentrations of perfluorooctanoic acid,
perfluorooctane sulfonate (PFOS), perfluorohexane sulfonic acid (PFHxS), and perfluorononanoic acid
were measured in stored serum. Multivariable Cox proportional hazards regression was used to
estimate hazard ratios (HRs) and 95% confidence intervals (CIs) for associations between PFAS
concentrations and risk of hematologic malignancy subtypes. Models accounted for the study design
and controlled for sex, age and year at blood draw, education, race/ethnicity, smoking and alcohol
use.

RESULTS:Serum PFHXS concentrations were positively associated with chronic lymphocytic
leukemia/small lymphocytic lymphoma (CLL/SLL) among men [HR (95% CI) per unit (ng/ml)
doubling: 1.34 (1.02-1.75), p=0.033] but not women. We also observed possible negative
associations between PFAS serum concentrations and other hematologic malignancy subtypes [e.g.,
multiple myeloma and PFOS].

CONCLUSIONS:This study provides some evidence for different associations between PFAS and
hematologic cancer risk by subtype -- a positive association between PFHxS and CLL/SLL among men,
and possible negative associations between PFAS and other subtypes. Consideration of histologic types
might help clarify inconsistencies in the literature on PFAS and hematologic cancer.



Keywords: PFAS, cancer



EP-007[Neurologic and mental health outcomes » Mental health outcomes]

Air pollution exposure is associated with lower
positive affect in older women
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BACKGROUND AND AIM:Exposure to ambient air pollution, including PM2.5 (particulate matter <2.5
pm) and NO2 (nitrogen dioxide), may increase the risk for depressive symptoms in older adulthood,
the impact on specific dimensions of DS is unclear. Our previous work has linked low positive affect
with air pollution exposure and cerebrovascular and neurodegenerative diseases. Here we validated
the factor structure of a commonly used measure of depressive symptoms in a sample of older women
and examined cross-sectional associations between air pollution exposure and depressive symptom
dimensions.

METHOD:We included 2,179 women (age=73.8+3.8 years) from the Women’'s Health Initiative Study
of Cognitive Aging who completed an assessment of depressive symptoms with the 15-item Geriatric
Depression Scale (GDS-15) at study enrollment. Three-year average of annual mean concentrations of
ambient PM2.5 (in pg/m3) and NO2 (in ppb) before this assessment were estimated at participants'
addresses via spatiotemporal models. Structural equation models (SEMs) were constructed to validate
the 3-factor solution consisting of positive affect, apathy/withdrawal, and dysphoria latent factors
identified by previous meta-analyses. Next, SEMs were constructed to examine whether exposures
were associated with each of the three latent factors adjusting for sociodemographic, lifestyle, and
clinical characteristics.

RESULTS:The three-factor solution exhibited good model fit (comparative fit index=.99; Tucker-Lewis
index=.98; root mean square error or approximation=.02). Higher exposures to NO2 ($=.140 per
10.36 ppb, p=.003) and PM2.5 (B=.111 per 3.65 pg/m3, p=.009) were significantly associated with
lower positive affect. The effect sizes approximated the effect of not engaging in any weekly moderate
to vigorous physical activity relative to 2-4 episodes a week (f=.135, p=.129). Exposure was not
associated with apathy/withdraw or dysphoria symptoms (all p>0.05).

CONCLUSIONS:Consistent with our previous work, air pollution exposure may contribute to reduction
of positive affect. Future studies need to examine the changes in brain structures and neural networks
that underlie these associations.



Keywords: depressive symptoms, aging, air pollution, women



EP-008[Exposure assessment methods » Exposure assessment-biomarkers of exposure]

Reference values of barium in hair samples from
children and adolescents in Alcala de Henares
(Spain)
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BACKGROUND AND AIM:Barium (Ba) is a toxic element poorly investigated in biomonitoring studies.
To suggest tentative reference values for Ba in scalp hair from schoolchildren born/living in Alcala de
Henares (Madrid Region).

METHOD:Scalp-hair was collected from 120 children (70 girls, 6-9 years-old) and 97 adolescents (68
girls, 13-16 years-old) which met strict inclusion criteria. Following removal of exogenous
contamination, Ba was monitored by ICP-MS after appropriate processing to remove external
contamination. Reference values, i.e. the 95% confidence interval of the 95th population percentile
(CI-PP95), were quantified using NADA package in R.

RESULTS:Levels of Ba were higher in female participants, being significantly higher in girls (p-
value=5.94E-06); data is provided as median and IQR, in pg/g, for children [0.271 (0.153, 0.421) vs.
0.104 (0.066, 0.164)] and teenagers [0.323 (<0.153, 0.777) vs. 0.112 (0.021, 0.595)]. CI-PP95 are
provided for male and female for children [0.225-0.442 and 0.533-0.848] and teenagers [1.348-
31.803 and 1.099-2.209], respectively. Our results were slightly lower than those reported as
reference values for children and teenagers living in the Madrid Region (<0.2-1.8 pg/g), which would
be logical as most of the participants were living in Madrid city that supports higher levels of
contamination and urbanisation than Alcald. These authors also reported significantly higher levels in
hair from female participants, although they found that Ba was higher in hair from children >15 years-
old. However, levels of Ba in Alcala schoolchildren’s hair were much lower than those reported in
populations exposed to Ba in drinking water that live close to oil industries in South Sudan (2.9-50
ug/g), suggesting minimal environmental exposure to Ba in both groups monitored in Alcala.
CONCLUSIONS:The tentative reference values for Ba in scalp hair proposed for children/adolescents
living in Alcala de Henares, can be used to identify individuals (male and female) who have been
exposed to this toxic element.

Keywords: human hair, barium, exposure, Spanish schoolchildren
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Exposure and risk assessments to caffeine in
young university students from Leicester,
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BACKGROUND AND AIM:To assess intake of coffee, tea, energy (ED) and related drinks in a young
population of students at De Montfort University (DMU, UK), to determine exposure and risk
assessments to caffeine.

METHOD:Comprehensive nutrient intake was collected from 111 (20.45%+1.16 yrs-old; 78 female)
DMU students between 2015-16 from three major ethnic backgrounds (41 Asia, 41 Africa, 27 Europe),
using a validated variant of the Nutrition Norfolk Food Frequency Questionnaire. Questionnaires were
processed with Nutritics dietary software.

RESULTS:The dietary intake of caffeine was higher in female participants (90.483 vs. 75.579 mg/day),
which could be attributed to the higher intake of coffee (104.69 vs. 65.68 g/day) and tea (161.29 vs.
106.97 g/day) in female students. In contrast, the intake of energy (88.14 vs. 63.14 g/day) and
sports drinks (232.14 vs. 178.57 g/day) were higher in male participants. Although none of them
showed statistical significance maybe due to the differences in the number of participants according to
sex, our results agree with recent studies that have reported a considerable increase in the intake of
EDs in young male adults. The intake of caffeine, tea and coffee did not show statistical differences
according to ethnic background. The recorded body weights with Tanita(R) were used to report the
intake of caffeine in milligrams per kilogram of body weight per day (1.408 vs. 1.057 mg/kg/day,
respectively), which were lower than the reported intake in 18-24 years-old US population (1.7
mg/kg/day).

CONCLUSIONS:Although the total intake of caffeine in DMU students would be lower than the amount
established by the FDA as safe (400 mg/day), the intake of caffeine in some participants (0.0170-
5.8528 and 0.0209-6.6699 mg/kg/day, female and male, respectively) exceed the established
reference range intake that can cause adverse effects (>3 mg/kg/day; cardiovascular/haematological,
neurological and psycho-behavioural effects). The intake of caffeinated beverages should be reduced
in university students.

Keywords: Caffeine intake, university students, Leicester.
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Environmental monitoring of lanthanum in wild
mushrooms from urban and rural areas across
Leicestershire (UK)
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BACKGROUND AND AIM:A monitoring study in Leicestershire’s topsoils (UK) revealed that lanthanum
(La) exceeded the established soil screening level (SSL). To gain a better understanding of the
environmental presence/distribution/risks of La by using wild mushrooms collected in the same areas.
METHOD: 106 mushrooms were collected from Leicester city and Bradgate Park. Species identification
was confirmed by DNA barcoding. La was monitored by ICP-MS in cleaned/dried/homogenised
mushrooms mineralised with HNO3/H202 [LoD=0.533 ng/g dry weight (dw)]. La was also monitored
in 850 topsoils collected in these areas.

RESULTS:Significantly higher levels were found in mushrooms collected in the urban area (median and
ranges, in pug/g dw; p-value=0.04): 0.238 (0.013-10.580) vs. 0.198 (0.131-2.670), which might be
attributed to the technological uses of La in catalytic converters and phosphors. Content of La varied
between mushrooms collected across the four cardinal subareas in which Leicester city was divided (p-
value=5E-18); the lower levels were observed in mushrooms sampled in NW areas [0.146 (0.123-
4.866)], meanwhile the higher levels were found in those collected in the SW [1.286 (0.842-4.953)].
La also varied between major mushroom species collected (ranges, in ug/g; p-value=1E-19): Agaricus
bitorquis (edible; 0.123-0.180), Panaeolus foenisecii (poisonous; 0.298-10.580) and Mycena
citrinomarginata (0.374-8.194; unclassified), which might suggest a minimal exposure to La despite
consumption of edible wild mushrooms collected in Leicestershire. Although a similar distribution of La
was found in the topsoils, i.e. significant (p-value=0.0153) higher levels in the SW (19.621 ug/g) and
lower in the NW (16.447 ug/g), no correlation was found between the content of La in mushrooms and
the respective topsoils.

CONCLUSIONS:The presence of La in wild mushrooms in Leicester was within the same ranges as
those reported in other similar European cities. Although the risks would be minimal, La presence
could contribute to the maximum level of intake of total REEs for vegetables set at 0.7 pg/g.

Keywords: Lanthanum, mushrooms, Leicester, topsoils, risks.
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BACKGROUND AND AIM:The aim was to determine the presence/distribution/risks to ytterbium (Yb)
and lutetium (Lu), heavy-rare earths (HREEs), present in topsoils from Leicestershire (UK).
METHOD:A total of 850 samples were collected (2017-18); 26 composite samples were appropriately
prepared after mixing topsoil samples collected per park/location (18 urban, 8 rural), which were
further processed in duplicate. Both HREEs were measured in triplicate in each of the 52 composite
samples by ICP-MS. Provisional sub-chronic oral reference dose for Lu was used to determine risks.
RESULTS:Slightly higher levels of Yb [0.898 (0.492-1.142) vs. 0.828 (0.616-1.211)] and Lu [0.123
(0.069-0.162) vs. 0.117 (0.084-0.182)] were found in the topsoils collected in the rural areas (data
presented as median and ranges, mg/kg), suggesting similar sources. However, Yb and Lu showed
differences according to the urban subareas and followed a similar distribution; significantly higher
medians of both elements in the NE (0.929, 0.134) and lower in the NW (0.720, 0.102), respectively
(p-values=0.0209, all in mg/kg). Soil texture, specifically clay content, which can retain/absorb
HREEs, might explain the distribution found in the urban subareas, as was significantly higher in
topsoils sampled in the NE than in the NW (27 vs. 18.5%). The levels of Yb and Lu were lower than
the reported background levels for UK soils by FOREGS (0.859 vs. 2.3; 0.121 vs. 0.3; mean averages
in mg/kg), suggesting minimal anthropic contamination. Moreover, the levels of Yb in the urban area
were much lower [0.859 vs. 1.9 (0.1-8.8; mean and range, in mg/kg)] than detected in London’s
topsoils. The noncarcinogenic risks quotients for ingestion (3.10E-06, 3.37E-06) and dermal contact
(1.10E-07, 1.20E-07) in urban/rural areas for Lu, were lower than the threshold, respectively.
CONCLUSIONS:In general, levels of Yb and Lu would represent a minimal risk for Leicestershire’s
population, although more toxicological knowledge for Yb is needed to quantify their risks.

Keywords: Ytterbium, lutetium, Leicester, topsoils, risks.
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BACKGROUND AND AIM:The aim was to determine the presence, distribution and risks to cerium (Ce)
in topsoils from Leicestershire (UK).

METHOD:A total of 850 samples were collected (2017-18); 26 composite samples were appropriately
prepared after mixing topsoil samples collected per park/location (18 urban, 8 rural), which were
further processed in duplicate. Ce was measured in triplicate in each of the 52 composite samples by
ICP-MS. Noncarcinogenic risks were characterised following US EPA methodologies.

RESULTS:Slightly higher levels of Ce were found in the rural area, although without significance (data
presented as median and interquartile ranges, in mg/kg): 39.825 (29.156, 51.610) vs. 38.745
(35.012, 43.746), suggesting a wide dispersion of this element. The urban/rural regions were
subdivided into the four ordinal directions to study the distribution of this element. A Duncan test
showed significant differences in the presence of Ce throughout Leicester city (p=0.037;
NE>SE>SW>NE), which might be attributed to the use of fertilisers, one of the major diffuse sources
of rare earths in soils. The median level of Ce was lower than the described in soils (5-20 cm depth)
sampled across London (50.9 mg/kg) and much lower than the described in topsoils monitored in
urban parks in Beijing (82.7 mg/kg). Noncarcinogenic risks quotients for inhalation of Ce in
resuspended soils (0.0248, 0.0255) were lower than the threshold for urban and rural areas,
respectively.

CONCLUSIONS:Overall, Leicester’s topsoils would be slightly less contaminated by Ce than other areas
in Europe as they were lower than the described as background levels for European soils (39.2 vs.
48.2 mg/kg), and would represent a minimal risk through inhalation for the population living in
Leicestershire. However, a better risk characterisation is needed due to the scarcity of toxicological
data for Ce, including understanding the fate processes Ce undergoes in the environment to inform
decontamination strategies.
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BACKGROUND AND AIM:The aim was to determine the environmental presence and distribution of
praseodymium (Pr) across Leicestershire’s topsoils (UK) and examine risk characterisation.
METHOD:A total of 850 samples were collected (2017-18); 26 composite samples were appropriately
prepared after mixing topsoil samples collected per park/location (18 urban, 8 rural), which were
further processed in duplicate. Pr was measured in triplicate in each of the 52 composite samples by
ICP-MS. Both areas were further subdivided into the four ordinal directions to study the distribution of
Pr. Noncarcinogenic risks were characterised following US EPA methodologies.

RESULTS:Levels of Pr were similar in both urban and rural areas, respectively (median and
interquartile ranges, in mg/kg): 4.692 (4.250, 5.152) and 4.883 (3.469, 6.126). Significant
differences were detected for the Pr monitored in the composite samples collected throughout
Leicester city (p=0.0207) and rural areas (p=0.021), which revealed different concentration patterns
NE>SW>SE>NW and SE>NE>SW>NW for each area, respectively, reflecting a wide distribution of Pr
in Leicestershire soils. The median level of Pr in both areas were lower than the background values
described for this element in European topsoils (FOREGS; 5.6 mg/kg), but were higher than the
described in topsoils from the industrialised town of Maribor (Slovenia; 3.13 mg/kg). Noncarcinogenic
risks quotients for ingestion (1.10E-05) and dermal contact (3.90E-07) due to Pr in urban topsoils
were lower than the threshold.

CONCLUSIONS:Although the levels of Pr in Leicestershire topsoils would be lower than those described
as background in Europe and in the Upper Continental Crust (9.1 mg/kg), further monitoring studies
would be needed to have a better understanding of the potential sources (natural/anthropic) of Prin
Leicestershire, including agricultural practices, waste disposal, metal recycling, vehicular/industrial
emissions and urbanisation, as a slight contamination by this metal was detected in Leicester when
comparing with other industrialised towns in Europe.
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BACKGROUND AND AIM:Although the use of cerium (Ce) is increasing in Europe due to its multiple
applications, the risks derived from chronic exposures to Ce are currently not well stablished. To
assess exposure to Ce in undergraduate students at De Montfort University (DMU, England) with a
specific focus on food intake.

METHOD:Comprehensive nutrient intake was collected from 111 (20.45 £ 1.16 yrs-old; 33 male and
78 female) DMU students using a validated variant of the European Prospective Investigation into
Cancer and Nutrition Norfolk Food Frequency Questionnaire (EPIC-Norfolk FFQ). Ce was analysed in
scalp-hair voluntarily provided by 73 of these participants (58 female) by ICP-MS after appropriate
removal of exogenous contamination. The limit of detection was 0.0125 pg/g. Data was processed
with the statistical package ‘NADA’ freely available in R, as Ce was detected only in 21 hair samples.
RESULTS:The presence of Ce in hair did not show sex-dependency, possibly due to its low detection in
hair from male participants [n=2; range=0.0203-0.1331, P95=0.0541, in pug/g]. Thus, Ce was
detected in 19 female participants (median and IQR, in pg/g): [0.0068 (0.0026, 0.0179)]. Ce was
positively correlated with alcohol (r=0.3436; p<0.01) and tea (r=0.2440; p<0.05) intake. However,
alcohol (p-value=0.0686) and tea (p-value=0.3332) intake did not show differences due to sex in this
group of the population observed after performing a Mann-Whitney U test study. Large market-based
studies have reported that the highest concentrations of Ce are usually found in plant foods
(vegetables, cereals, potatoes, beans). Meanwhile the intake of vegetables and pulses in the
population studied did not show sex dependency, significant differences were detected in the intake of
cereals (p-value=0.0016), although they were higher in male participants.

CONCLUSIONS:The levels of Ce found were lower than those reported in the literature, suggesting
minor environmental exposure in the population monitored.
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BACKGROUND AND AIM:Hair mercury (Hg) levels are considered a good biomarker of exposure to this
pollutant. To evaluate the exposure to Hg in undergraduate De Montfort University (DMU) students.
METHOD:Nutrient intake was collected from 111 (20.45 £ 1.16 yrs-old; 33 male and 78 female) DMU
students from different ethnic backgrounds (41 Asia, 41 Africa, 27 Europe, 1 Central America and 1
Caribbean), using a validated variant of the Nutrition Norfolk Food Frequency Questionnaire (EPIC-
Norfolk FFQ). Hg was analysed in scalp-hair provided by 73 of the participants (58 female) by ICP-MS.
RESULTS:Hg was detected in 63 hair samples (49 female; LoD=0.0310 pg/g) and were significantly
higher in male participants (p-value<0.05; data presented as mean and range, in pg/g): [0.9794
(0.0891-6.6073) vs. 0.2956 (0.0443-1.6732)]. The concentrations of total-Hg are higher than the
mean average reported in Polish individuals aged 21-22 years-old (0.435 vs. 0.150 pg/g) but lower
than the geometric mean reported in Spanish individuals aged 18-29 years-old (0.30 vs. 1.65 pg/g).
Hg was only correlated with chocolate intake (r=-0.2957; p-value<0.05). However, chocolate intake
did not show differences due to sex in the population monitored. Similar results were observed for the
intake of fish/seafood (the major source of Hg in the diet), i.e. intake did not show significance due to
sex (p-value=0.826) or ethnic background (p-value=0.589). However, the intake of fish was much
higher in male participants (72.656 vs. 53.907 g/day), which could explain the sex differences found
in total-Hg in hair.

CONCLUSIONS:Although the levels of Hg found in hair would highlight a generally lower exposure to
Hg in the population studied when comparing with other studies on populations that traditionally eat
more fish/seafood, some individuals presented higher concentrations of total-Hg than the USEPA
recommended reference level (1 pug/g), individuals that should be followed up with dietary
recommendations.
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BACKGROUND AND AIM:High-technology rare earth elements (REEs) are contaminants of emerging
concern. To determine the environmental presence and exposure to Er, a minimally studied REE in
topsoils, in children born and residing in Alcald de Henares (Spain)

METHOD:Scalp-hair was collected from 120 children (6 to 9-years-old; 70 girls). Erbium (Er) was
analysed by ICP-MS after appropriate removal of exogenous contamination using Triton X-100/bath
sonication. Er was also monitored in 70/167 topsoil samples randomly sampled from different urban
parks across Alcala.

RESULTS:The limits of detection of Er in hair and topsoils were (in ug/g): 0.00025; 0.0005). Data was
processed using ‘"NADA’ statistical package, due to the censored data found in hair (32.5%). Levels of
Er in scalp hair was slightly higher in male participants (95th percentile and range, in pg/g): 0.00143
(0.00026-0.00157) vs. 0.00103 (0.00026-0.00117). In contrast, Er was detected in all topsoil samples
monitored (median and range, in mg/kg): Er 0.93 (0.1287-1.3833), which would suggest little
anthropic input as they were within the background value range reported for soils in Spain (FOREGS;
0.3-13 mg/kg). Moreover, levels of Er in hair showed statistical significance according to zones of
residency (p-value=1.04E-10); the mean concentration of Er was higher in children’s hair living in
areas with a higher density of green areas than in those with higher number of buildings and industrial
activities, respectively (0.00073 vs. 0.00038 and 0.00043 ug/g)

CONCLUSIONS:Our results suggest that monitored child population in Alcald de Henares have not
been significantly exposed to Er, as the concentration was much lower than that reported in exposed
children (0.0281 ug/g, 0-3 years-old) and adolescents hair (0.0159 ug/g; 11-15 years-old) living in
mining areas in China. However, further efforts should be carried out to determine the
(eco)toxicological values of Er, to be able to characterise the risks to human health due to this
element.
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BACKGROUND AND AIM:The aim was to assess a sixteen years temporal variation period on the
presence and distribution of total arsenic (As) in urban/industrial topsoils collected across Alcala de
Henares (Madrid Region, Spain), and to estimate their carcinogenic risks.

METHOD:Ninety topsoil (66 urban/24 industrial) samples collected in July 2017 were appropriately
processed/digested in a microwave system. As was analysed by ICP-MS; data was compared with
topsoils collected in the same locations in 2001 (97/22).

RESULTS:As was detected in all topsoil samples collected in both monitoring studies (LoDs=0.01 and
0.07 mg/kg, respectively). A significant increase of total-As was observed for both main areas (data
presented as mean averages, in mg/kg), respectively: 5.69 vs. 4.83 (17.8%) and 7.66 vs. 6.63
(15.53%). The observed increases would be logical, as arsenic and its compounds are considered
immobile in soils, so their presence would increase over time by different anthropogenic sources that
are relevant in Alcald, including the production of glass and ceramics, and the use of semiconductor
materials, whose production of which has increased due to the urbanisation/industrial growth that
Alcalad has experienced recently. Moreover, traffic volume would also have had a summative effect.
Significantly higher levels of As were detected in samples collected within urban (9.603 vs. 4.345,
4.561, 4.089 mg/kg; p-value=0.0006) and industrial (8.386 vs. 6.447 mg/kg; p-value=0.0133)
areas. A similar trend was found in 2001 although without significance, which could support the
relevance of the industrial activities in Alcala in the presence/distribution of this metalloid.
CONCLUSIONS: Carcinogenic risks for the population of Alcala from the ingestion/inhalation of As in
soils and resuspended soils seem to be small (5.71E-06, 1.41E-08). However, the total content in
Alcala’s urban soils was much higher than the established soil screening level (0.68 mg/kg) by the US
EPA for cancer risk following lifetime exposure to As in residential topsoils.
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BACKGROUND AND AIM:To study the content of boron (B) in scalp hair from school children
born/living in Alcala de Henares (Madrid Region), as B-hair analysis has been suggested as a useful
exposure tool.

METHOD:Samples were collected from 120 children (70 girls, 6-9 years-old) and 97 adolescents (68
girls, 13-16 years-old) which met strict inclusion criteria to minimise factors that may affect elemental
content in hair. B was monitored by ICP-MS after appropriate removal of exogenous contamination.
Data was processed with the NADA package available in R due to high levels of censored data (89.2%,
LoD=2.679; 94.8%, LoD=3.341 in pg/g, respectively).

RESULTS:Although not significant, levels of B were higher in children and female participants; data
provided as ranges and 95-percentiles in pg/g, for children [overall 4.859 (2.732-7.415), males 4.061
(2.732-7.373), females 4.734 (3.348-7.415)] and adolescents [overall 3.362 (3.447-4.505), males
3.469 (P97.5 value) (<3.341-3.766), females 3.410 (3.447-4.505)]. Our results are in agreement
with a previous study carried out in young adults living in the Madrid Region (20-24 years-old;
range=1.33-4.86 ug/g), in which higher levels of B found in females was attributed to differences in
the intake of vegetables, pulses and fruit. However, other authors have described that men would be
more tolerable to the levels of B. Moreover, it has been reported that B is ten times higher in infants
than in their mothers, which might explain the slightly higher levels of this element in children.
CONCLUSIONS:Despite the ranges of B in both Alcala’s schoolchildren groups being within the
adequate reference ranges reported in Croatian (0.771-6.510 men, 0.472-3.89 women) and Polish
(<LoD-14.37) adults (all in ng/g), the high levels of censored data might highlight an inadequate
intake of B in the diet that should be investigated, as B may play an important role in obesity and
bone metabolism.
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BACKGROUND AND AIM:Although the current levels of europium (Eu) in topsoils monitored across
Leicestershire (UK) did not represent an oral/dermal toxic risk for the population, wild mushrooms
were collected in the same areas to gain a better picture of its environmental distribution and risks.
METHOD: 106 mushrooms were collected from Leicester city and Bradgate Park, and species were
identified by DNA barcoding. Eu was monitored by ICP-MS in cleaned/dried/homogenised mushrooms
[LoD=0.00056 pg/g dry weight (dw)] and in 850 topsoils collected in these areas.

RESULTS:Eu concentrations were higher in mushrooms collected in urban areas, although without
significance (median and ranges, in ug/g dw): 0.0016 (0.0004-0.2891) vs. 0.0013 (0.00036-0.0529),
which might be attributed to fertilisers. However, levels of Eu varied between mushrooms collected
across the four cardinal subareas in which the city was divided (p-value=7E-9), which might indicate
differences in urbanisation, as Eu is used in flat screen displays and optical fibres. Although a
correlation between the content of Eu in mushrooms and their respective topsoil/subareas was not
found, a similar distribution was found. Thus, significantly higher median concentrations of Eu were
found in the NE (0.0047, 0.8110) and lower in the NW (0.00087, 0.5960), in mushrooms and topsoils
(all in pg/g dw and ug/g, respectively). Moreover, Eu significantly varied between the three main
mushroom species collected (ranges, in pg/g dw; p-value=7E-15): Agaricus bitorquis (edible;
0.00079-0.00706), Panaeolus foenisecii (poisonous; 0.00104-0.17146) and Mycena citrinomarginata
(unclassified; 0.00123-0.07117). Moreover, Eu was only detected in 54.5% of the A. bitorquis
samples, although detected in all the other main species collected.

CONCLUSIONS:The levels of Eu found were similar/lower than those reported in other major
monitoring studies performed in other European countries, suggesting that the environmental
presence of Eu would represent a minimal risk for Leicestershire’s population, including those
individuals that pick up wild mushrooms for consumption.
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BACKGROUND AND AIM:A study of cerium (Ce) in urban/rural topsoils from Leicestershire (England)
showed minimal risk through inhalation for the population. Wild mushrooms were collected to identify
oral risks for Ce.

METHOD: 106 mushrooms were collected from Leicester city and Bradgate Park. Species identification
was confirmed by DNA barcoding. Ce was monitored by ICP-MS in cleaned/dried/homogenised
mushrooms mineralised with HNO3/H202 [LoD=0.795 ng/g dry weight (dw)] and in 850 topsoils
collected in these areas. Organic matter content, pH, electric conductivity (EC) and soil textures were
determined in topsoils using standard methods.

RESULTS:Higher levels of Ce were found in mushrooms collected in urban areas (median and ranges,
in ug/g dw): 0.352 (0.019-16.260) vs. 0.198 (0.196-5.084). Moreover, lower levels were detected in
mushrooms sampled in NW urban areas [0.225 (0.185-7.094)], meanwhile higher levels were found in
samples collected in the SW [1.930 (1.293-7.457)]. Although a similar pattern was found in the urban
topsoils, i.e. lower levels of Ce in the NW (p=0.037; NE>SW>SE>NW), no correlation was shown with
the mushroom content. The differences observed in mushrooms could be attributed to different
factors, including the use of fertilisers, as Ce in mushrooms showed significantly negative correlation
with topsoil EC (-0.2630; significance level of 10%, p-value=0.0980). EC content (in dS/m) was
significantly higher in rural areas (0.4615 vs. 0.3404; p-value=0.0086) and higher in NW vs. NE
(0.396 vs. 0.304; p-value=0.0741) urban topsoils. Ce also significantly varied between major
mushroom species collected (ranges, in pg/g): Agaricus bitorquis (edible; 0.185-0.297), Panaeolus
foenisecii (poisonous; 0.481-16.260) and Mycena citrinomarginata (unclassified; 0.557-12.256), and
were within the values reported in large monitoring studies.

CONCLUSIONS:Our results would be in line with those studies that have reported that wild
mushrooms show a weak predilection to bioconcentrate Ce. The presence of Ce in wild mushrooms
would not represent a risk for the Leicester’s population.
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BACKGROUND AND AIM:The aim was to determine the presence/distribution/risks to yttrium (Y) and
scandium (Sc), usually included as rare earth elements (REEs), present in topsoils from Leicestershire
(UK).

METHOD:850 topsoil samples were collected (2017-18); elements were measured by ICP-MS. Areas
were further subdivided into the four ordinal directions to study distribution. Noncarcinogenic risks
were characterised for Y.

RESULTS:Sc [7.762 (4.067-12.217) vs. 5.942 (3.315-9.830)] and Y [11.586 (5.795-16.041) vs.
10.620 (7.532-16.338)] showed higher median concentrations in the topsoils collected in the rural
areas (median and ranges, all in mg/kg), although only Sc showed significance (p-value=0.0148). The
application of fungicides and fertilisers might explain partially our results, as Sc and Y tend to occur in
the same ore deposits as REEs which are associated with manufacture/use of fertilisers. Moreover,
natural factors, might explain the distribution found. Thus, clay content, which can retain/absorb
REEs, was significantly higher in rural topsoils (28 vs. 22.23 %). Similar distributions were found in
urban subareas; significant higher medians (p-values=0.017) of both elements in the NE (6.516,
11.748 mg/kg) and lower in the NW (5.125, 8.855 mg/kg). However, only Y showed statistical
significance for the rural subareas (p-value=0.006), being much lower in topsoils sampled in the NW
(6.309 mg/kg). Clay content was also significantly lower/lower in topsoils sampled in the NE, for urban
and rural subareas, respectively.

CONCLUSIONS:The mean concentrations of Sc (6.089 vs. 8.3 mg/kg) and Y (10.931 vs. 21.1 mg/kg)
in Leicestershire’s topsoils were lower than those reported in urban soils in London, and lower than
those described as background for Sc in the UK (9.4 mg/kg), suggesting a lower contamination in
Leicestershire. The risks to Y would be minimal as noncarcinogenic risks quotients for ingestion
(4.98E-03, 5.43E-03) and dermal contact (1.77E-04, 1.93E-04) in urban/rural areas, were lower than
the threshold, respectively.

Keywords: Scandium, yttrium, Leicester, topsoils, distribution
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BACKGROUND AND AIM:The global demand for gadolinium (Gd) is increasing rapidly due to its
technological uses. To study its presence, distribution and potential risks in Alcala de Henares's
topsoils (Spain).

METHOD:Ninety-four topsoil samples were collected in July 2017 from: urban (66), industrial (24) and
public gardens (4). Gd was analysed by ICP-MS after acid digestion with nitric acid (69%) and
chlorhydric acid (37%). Noncarcinogenic risks were characterised following US EPA methodologies.
RESULTS:Gd was detected (LoD=0.0007 mg/kg) in all samples collected in the three areas monitored,
which respectively were (median and interquartile limits; mg/kg): 2.902 (1.908, 3.366), 3.999
(3.469, 4.705), and 3.616 (3.490, 3.694). Significant (p-value=3.84E-06) higher mean concentrations
of Gd were found in the industrial and garden topsoils, which would be logical due to its
technological/industrial applications and its presence in fertilisers. Similarly, slightly higher mean
concentrations were found in the urban (3.163, 2.823, 2.568, 2.220 mg/kg; NS) and industrial (4.365
vs. 3.505 mg/kg; p-value=0.0396) areas. Our results suggest minimal anthropic input of Gd in soils in
Alcala, as the levels were lower than the background values reported for Spanish soils [FOREGS, mean
and reference range (in mg/kg); 2.694 (0.348-4.951) vs. 5.4 (0.9-24)], and slightly lower than the
median reported for European topsoils (3.85 mg/kg). Thus, the median level of Gd was lower than
that reported for urban topsoils from Beijing (4.46 mg/kg), suggesting some anthropic input in the
topsoils monitored in the industrial area.

CONCLUSIONS:Noncarcinogenic risks quotients for inhalation of Gd in resuspended soils (8.35E-04,
1.15E-03) were lower than the threshold for urban and rural areas, respectively, representing a minor
risk for human health. Moreover, understanding the fate processes Gd undergoes in the environment
is critical to identify interventions/techniques for the decontamination of Gd, environmental presence
of which will increase owing to its myriad of technological applications.

Keywords: Gadolinium, topsoils, presence, distribution, risks.
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BACKGROUND AND AIM:To assess the food intake in a young population of students at De Montfort
University (DMU, UK).

METHOD:Comprehensive nutrient intake was collected from 111 (20.45 + 1.16 yrs-old; 78 female)
DMU students from three major ethnic backgrounds (41 Asia, 41 Africa, 27 Europe), using a validated
variant of the Nutrition Norfolk Food Frequency Questionnaire. Questionnaires were processed with
Nutritics dietary software. BMI values were calculated with the formula BMI = kg/m2. Body total and
visceral fat, water, muscle and bone mass were directly obtained by a Tanita scale.

RESULTS:The total intake of protein, fat and carbohydrates was significantly higher in male
counterparts, which can explain the significant intake of energy (3064.9 vs. 2310.8 kcal/day; p-
value=0.0011) in men. According to their BMI values, 25.7% and 8.3% of this population were
overweight and obese, meanwhile 9.2% were underweight. Female participants support the highest
percentages of individuals overweight and obese; greater incidence of overweight was shown in
students from African and European background (29.3 and 33.3%), meanwhile the highest percentage
of obesity was seen in European students (14.8). The highest percentages of students with normal
weight (63.4) and underweight (17.1) were observed in participants from African and Asian
backgrounds, respectively. Percentages of muscle and bone mass presented statistical differences due
to ethnic background, being higher in students from European background (49.9 and 2.6 vs. 45.3 and
2.41, 45 and 2.39, in African and Asian students, respectively).

CONCLUSIONS:The significant differences in the total fat, cereals, vegetables, pulses, and crisps and
snacks intakes might explain that at least one-third of European and African students were
overweight, meanwhile almost a quarter of European and Asian were obese, which places them at
increased health risk, highlighting the need of public health interventions that promote healthy diets in
these groups of the population.

Keywords: Food intake, diet, university students, overweight, Leicester.
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BACKGROUND AND AIM:Rare earth elements (REEs) have arisen as a public health concern due to
their numerous applications in modern societies. To assess dietary exposure to praseodymium (Pr) in
young adults (18-23 yrs-old) at De Montfort University (DMU, Leicester, England).
METHOD:Comprehensive nutrient intake data was collected from 111 (20.45 £ 1.16 yrs-old; 78
female) DMU students using a validated variant of the European Prospective Investigation into Cancer
and Nutrition Norfolk Food Frequency Questionnaire (EPIC-Norfolk FFQ). Pr was analysed in scalp-hair
provided by 73 of these participants (58 female) by ICP-MS after appropriate removal of exogenous
contamination. Data was processed with the statistical package ‘NADA’ in R due to high presence of
censored results (62%; LoD=0.0007 pg/qg).

RESULTS:Pr was detected in hair from only one male participant [P95=0.0009, in pg/g], but detected
in 27 female participants (median and IQR, in pg/g): [0.00068 (0.000246, 0.00185)]. Although
controversial, different authors have suggested that REEs would affect females more seriously than
men, and young females would be more sensitive to small quantities of these elements, which could
explain our results. Pr was positively correlated with alcohol intake (r=0.251; p-value<0.05) and
negatively with crisps and snacks intake (r=-0.2381; p-value<0.05; which includes different food
products, e.g. crisps, ice-cream, cereal bars). The differences in the intake of these two categories
might explain the sex differences found for Pr in hair in the population monitored. Thus, the intake of
alcohol (2.282 vs. 1.790 g/day) and crisps/snhacks (47.922 vs. 74.152 g/day) was higher and lower in
female participants, respectively.

CONCLUSIONS:Generally, the presence of Pr in participants’ hair was lower than than reported in
environmentally exposed groups, and slightly lower to the reported in healthy, unexposed Chinese
women (IQR 0.0025-0.0042 ug/g), suggesting that DMU students would have shown a low exposure
to Pr.

Keywords: Pr, human hair, dietary intake, university students.
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BACKGROUND AND AIM:Spores of Encephalitozoon spp., an emerging genus of microsporidia affecting
humans, were detected for the first time by our group in farm/wild animals from different recreational
areas/farms across Bombali District (Sierra Leone). To study their presence in different soil types
collected across Makeni (Sierra Leone) to gain better understanding of their presence and risks.
METHOD:A soil sample was collected from the surface (topsoils; first 3-5 cm) and subsoil (10-20 cm)
from 28 different points in Summer 2022, including: a small farm (10) and a poultry farm (3), a
municipal slaughterhouse (2) and different areas that households share with their farm animals,
mostly chickens and ducks (13). Following appropriate preconcentration methods, soil samples were
screened for the presence of Encephalitozoon spores by immunofluorescent-antibody test using a
specific monoclonal antibody (Mab) of murine origin IgG2a, patented as a diagnostic tool for
miscrosporidiasis caused by the genus Encephalitozoon.

RESULTS:Structures compatible with Encephalitozoon were found in 6 of the 28 soil samples examined
(21.42%), four of them corresponding to the subsoil samples, suggesting a potential mobility of
spores within soil. Positive samples were collected in pig breeding areas (in topsoil and subsoil), one in
subsoil collected in the poultry farm and three soil samples (1 surface, 2 subsoil) collected in areas
shared by families and their farm animals.

CONCLUSIONS:Previous studies conducted in 2019 by our research team revealed a presence of
microsporidia higher than 40% in animal faecal samples collected in the same locations, mainly of the
genus Encephalitozoon, mostly of the species E. cuniculi. Owing to their zoonotic nature, animals could
play a significant role in the contamination of the soils. Although our results should be considered as
preliminary, spores could remain in these soils due to their resistance, representing a risk for the local
population.

Keywords: Microsporidia, Encephalitozoon, soil samples, Makeni, Sierra Leone.
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BACKGROUND AND AIM:The use of automobile catalytic converters has led to concerning
concentrations of platinum (Pt), palladium (Pd) and rhodium (Rh), in urban environments. A human
and environmental monitoring programme was performed to determine the environmental presence
and exposure to these pollutants in Alcala de Henares (Spain).

METHOD:Scalp-hair was collected from 120 children (6 to 9-years-old; 70 girls) born and residing in
Alcala. Elements were monitored in scalp hair by ICP-MS; limits of detection (LoD) were 0.0051,
0.0007 and 0.0018 ug/g, respectively. Additionally, Pt and Rh were monitored in 97 topsoil samples
randomly sampled from different urban parks across the city after appropriate mineral digestion; LoDs
were 0.38 and 0.22 mg/kg, respectively. Data was processed in the ‘"NADA' statistical package.
RESULTS:Pd and Rh were detected in only a few of the scalp samples collected, specifically in 9.24%
and 5%, respectively, which might be attributed to the higher mobility and biological uptake rates of
Pd and Rh compared with Pt. Concentrations in pg/g were as follows (values provided as 95
percentiles and ranges), being slightly higher in boys’ hair: Pd [(0.0010, 0.00091-0.00112) vs.
(0.00076, 0.00072-0.00137)] and Rh [(0.0024, 0.00187-0.00372) vs. (<0.0018, 0.00227-0.00984)].
In contrast to hair, Pt was detected (median and IQR, in mg/kg) in 41.24% [0.27 (0.26-0.81)] and Rh
in 15.46% [0.15 (0.15-0.16)] of the topsoil samples monitored, which may suggest that the Alcala
child population monitored has not been significantly exposed to Pd, Pt and Rh, as hair has been
suggested as an appropriate tool to measure their exposure.

CONCLUSIONS:In general, the presence of Pt and Rh Alcala’s soils would not represent a significant
risk for the population. Human hair would be a safe and non-invasive tool to follow-up exposure to
metals related with automobile catalytic converters in urban environments and identify future risks
from these contaminants.

Keywords: Platinum group elements, human hair, monitoring, Spanish children, soils.
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BACKGROUND AND AIM:To evaluate dietary exposure to arsenic (As) in young adults (18-22 years-
old) attending De Montfort University (DMU, UK).

METHOD: Nutrient intake was collected from 111 (78 female) DMU students using a validated variant
of the Nutrition Norfolk Food Frequency Questionnaire (EPIC-Norfolk FFQ). As was analysed in scalp-
hair provided by 73 of the participants (58 female) by ICP-MS, after removal of exogenous
contamination. Owing to the percentage of censored data (61.6%; LoD=0.0196 ug/g), data was
processed with the NADA software available in R.

RESULTS:Levels of As were significantly higher in male participants (p <0.05; data presented as
median and IQR, in pg/g): [0.0238 (<0.0196-0.1495) vs. 0.0084 (0.0025-0.0277)]. The
concentrations of As were higher and lower than the mean averages reported in Spanish unexposed
individuals aged 20-24 years-old for men (<0.001 pg/g) and women (0.011 pg/g), respectively; and
lower than the geometric mean reported in individuals aged 18-39 years-old (0.0676 vs. 0.0899 ug/g)
from Cornwall (south-west England), who were studied following reports of levels of As exceeding the
10 pg/L prescribed concentration in private water supplies. The sex differences on the concentration of
As in hair could be explained by the intake of fish/seafood (72.656 vs. 53.907 g/day; non-significant)
and cereals (436.165 vs. 308.750 g/day; p-value=0.0016), which were much higher in male
participants. A positive and significant correlation was also found between hair As and cereals intake
(r=0.252; p-value<0.05), and could explain our results as fish/seafood and rice (cereals) are foods
with the highest content in As.

CONCLUSIONS:Although the levels of As found in hair would suggest a generally low exposure to As in
the population studied, some individuals should be followed up for monitoring and dietary
recommendations, as some individuals presented levels of As (0.0199-0.610 pg/g) higher than the
range suggested for chronic exposure to As (0.1-0.5 pg/g).

Keywords: As, human hair, dietary exposure, university students.
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BACKGROUND AND AIM:To assess intake of trans fatty acids (TFA) in a young population of students
at De Montfort University (DMU, UK), after voluntary food product reformulation in 2011.
METHOD:Comprehensive nutrient intake was collected from 111 (20.45 + 1.16 yrs-old; 78 female)
DMU students between 2015-16 from three major ethnic backgrounds (41 Asia, 41 Africa, 27 Europe),
using a validated variant of the Nutrition Norfolk Food Frequency Questionnaire. Questionnaires were
processed with Nutritics dietary software. BMI values were calculated with the formula BMI = kg/m2.
RESULTS:According to their BMI values, 25.7% and 8.3% of this population were overweight and
obese, meanwhile 9.2% were underweight. Overweight is three times that of the national average in
this age group, 10.6%. The dietary intake of total fat (100.55 vs. 81.72 all in g/day; p-value=0.032)
and saturated (SFA; 34.73 vs. 29.84; NS), monounsaturated (MUFA; 37.54 vs. 30.42; p-
value=0.042), polyunsaturated fatty acids (PUFA; 14.61 vs. 12.91; NS) and TFA (1.58 vs 1.27; p-
value=0.017) was higher in male counterparts, which can explain the significantly higher intake of
energy (3064.9 vs. 2310.8 kcal/day; p-value=0.0011) in men. The intake of total-fat (p-
value=0.0007), MUFA (p-value=0.0224) and PUFA (p-value=0.0012) were significantly higher in
students from Asia and Europe. However, although without significance, the higher intakes of TFA
were seen in Asian [values as mean and range (in g/day); 1.435 (0.290-5.047)] and African [1.370
(0.416-3.906)] students versus European [1.232 (0.305-2.815)].

CONCLUSIONS:The dietary intake of total-fat, SFA, MUFA, PUFA and TFA were slightly higher than
those reported in general English population (19-64 years-old). Moreover, some DMU students shown
to have diets with intake of TFA above the WHO TFA limit (2.2 g/day for a 2000-calorie diet), which
could place them at increased health risk, highlighting the need of public health interventions that
promote healthy diets in these population groups.

Keywords: FTA intake, fat, university students, overweight, Leicester.
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BACKGROUND AND AIM:To assess environmental and dietary exposure to gadolinium (Gd) in young
adults at De Montfort University (DMU, Leicester, England).

METHOD: Nutrient intake was collected from 111 (18-23 years-old; 78 female) DMU students using a
validated food frequency questionnaire. Gd was analysed in scalp-hair provided by 73 of these
participants (58 female) by ICP-MS after appropriate removal of exogenous contamination. 450 topsoil
samples were collected per urban park across Leicester city and prepared as composite samples to
measure Gd (LoD=0.0017 pg/g) to estimate environmental exposure. Data was processed with ‘"NADA’
in R, due to a high presence of censored results in hair (60.3%; LoD=0.0006 ug/qg).

RESULTS:Higher levels of Gd were detected in hair from female participants although without
significance, possibly due to the low number of samples from male participants in which Gd was
detected (n=4 vs. 25); data is provided as median and IQR (in pg/g): 0.00051 (0.00021, 0.00123)
vs. 0.00033 (0.00017, 0.00065). It has been reported that young females would be more sensitive to
even small quantities of rare earths, which could explain our results. Thus, the levels of Gd found in
the urban topsoils (median=3.094 ug/g) were lower than the reported in topsoils from Beijing urban
parks (4.48 ug/g) and the Upper Continental Crust (6.1 pg/g), suggesting that Leicester would be less
contaminated than other more industrialised cities. Gd was positively correlated with alcohol
(r=0.339; p-value<0.01) and tea consumption (r=0.295; p-value<0.01). Although non-significantly
different, the higher intake of alcohol (2.28 vs. 1.79 g/day) and tea (161.29 vs. 106.97 g/day) in
female counterparts might explain the sex differences found for Gd in hair.

CONCLUSIONS:The presence of Gd in the hair samples monitored was much lower than those
reported in environmentally exposed groups living in smelting/mining areas, suggesting that DMU
students would have had a low exposure to Gd.
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BACKGROUND AND AIM:Encephalitozoon spp. (E. intestinalis, E. hellem and E. cuniculi), emerging
microsporidian species affecting humans, were detected in water/topsoil from Leicestershire (UK). To
determine their potential presence and circulation in the grass from different parks and recreational
areas frequently visited across Leicestershire.

METHOD: 190 grass samples were collected over a year (June 2017 to August 2018) to study temporal
variation, in and around Leicester. After appropriate pre-treatment to resuspend any microsporidian
spore present in the grass and avoiding soil contamination, DNA was extracted from each pre-
concentrated sample using the using Fast-Prep for Soil® kit. SYBR Green real-time polymerase chain
reaction technique was used for specific detection of Encephalitozoon spp., using established
methodologies.

RESULTS:Spores of Encephalitozoon spp. were detected in 11 (11.57%) grass samples, specifically E.
intestinalis in six samples collected from urban and rural parks (2 in Bradgate, and one in
Humberstone, Victoria, New Walk and Abbey) and E. hellem in five samples across both main areas
(Bradgate, Evington, Willowbrook, Humberstone and Victoria). E. cuniculi was not detected in any of
the grass samples. Our results would indicate a low-moderate distribution of these parasites.
Moreover, Encephalitozoon spp. was also detected across the different seasons, with the highest
presence in Summer 2017 and 2018 (n=4/each season) followed by Winter 17/18 (n=2) and one in
Autumn 2017, suggesting some circulation in the environment.

CONCLUSIONS:To our knowledge, this is the first report reporting the presence of Encephalitozoon
spp. in grass across Leicestershire; citizens could be exposed to these pathogens when playing sports
in these areas, or by contact of cornea with the grass. The zoonotic role of Encephalitozoon spp. and
the environmental resistance of their spores in soil, might facilitate their spread within grass. Further
genotyping studies are required to tailor appropriate public health interventions to minimise their
infections.

Keywords: microsporidia, urban parks, zoonotic role
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BACKGROUND AND AIM:To assess the exposure to uranium-238 (U) and thorium-232 (Th) in healthy
teenagers living in Alcala de Henares (Spain).

METHOD:Scalp hair was collected from 97 adolescents (13-16 years-old; 68 girls) from Alcalad. U and
Th were monitored by ICP-MS after appropriate removal of exogenous contamination with Triton X-
100/sonication. Data was processed using ‘NADA’ statistical package.

RESULTS:The limits of detection in hair were (in pg/g): U (0.0018) and Th (0.0011). Levels of
censored data were 5.4% and 35.5%, respectively. Concentrations of U and Th were significantly
higher (p-value=0.0017) and higher in female counterparts, respectively as follows (data provided as
median and IQR, in pg/g): [0.0194 (0.0059, 0.0296) vs. 0.0055 (0.0030, 0.0135)] and [0.0015
(<0.0011, 0.0023) vs. 0.0014 (<0.0011, 0.0029)]. Levels of both radionuclides were slightly higher
than those reported by our group in Alcald’s children (6-9-years-old; median for U was 0.011,
meanwhile Th was detected only in 4.2% of children), which would be in line with scientific evidence
suggesting that elemental content in hair increases with age. However, the concentrations of both
radionuclides in teenagers’ hair were much lower than those reported in exposed children aged 7-15
years-old (0.1495 ug/g) that live close to an industrial-scale gold mine in Soweto, South Africa,
suggesting minimal environmental exposure. Moreover, Th showed statistical significance according to
zones of residency (p-value=0.0028), being higher in teenagers’ hair living in areas that support more
industrial activities [0.00298 vs 0.0022 (which support high levels of traffic), 0.00171 and 0.00159
ug/gl.

CONCLUSIONS:Teenagers living in Alcala have minimal exposure to both radionuclides, not
representing a risk for the population. Further studies should try to identify potential
environmental/dietary sources of these radionuclides in the population living in Alcala de Henares,
especially Th, as this showed some increase with age in the population groups monitored.

Keywords: Radionuclides, uranium, human hair, monitoring, Spanish teenagers
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A strategy using the fission
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BACKGROUND AND AIM:The aim of this study was the development of a systematic strategy to
investigate the main effects of environmental chemicals using the fission yeast Schizosaccharomyces
pombe

METHOD:The changes in the growth in liquid medium of different S. pombe mutant strains have been
compared after 16, 18 and 20 hours of exposure. Four chemical compounds with perfectly known
different mechanisms of action were applied: 1) carbendazim, that causes interference in
microtubules, 2) hydrogen peroxide, that causes oxidative stress, 3) potassium chloride, that causes
osmotic stress and 4) hydroxyurea, that induces DNA damage. Finally, triclosan, an antibacterial and
antifungal agent present in some consumer products, including toothpaste, soaps, detergents, toys,
and surgical cleaning treatments was evaluated.

RESULTS:Microtubule disruption by carbendazim was detected thanks to the sensitivity of the mph1A
strain. Oxidative stress induced by hydrogen peroxide compromised particularly the growth in stylA,
stylApmk1A and paplA strains. DNA damage induced by hydroxyurea was correlated to the
sensibility of the rad3A strain. The global detoxification and multidrug resistance were investigated
using Pmd1, Bfrl, Mfsl and Caf5 Schizosaccharomyces pombe deficient strains. Furthermore, the
antibacterial and antifungal agent triclosan was evaluated using the alternative strategy,
demonstrating that its main mechanism of action on yeast was oxidative stress.

CONCLUSIONS:The application of a systematic strategy using several deficient strains of the fission
yeast Schizosaccharomyces pombe was useful for the investigation of the main toxic effects of
pollutants.

Keywords: Environmental chemicals, yeast, triclosan, toxicity
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Associations between long-term exposure to air
pollution, noise, and body composition in the
Austrian LEAD cohort
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BACKGROUND AND AIM:Air pollution and noise exposure has been linked to an increased risk of
various cardiometabolic diseases. However, evidence is limited regarding their potential effects on
body composition. This study aimed to investigate the associations between traffic-related air
pollution, chronic noise, and body composition.

METHOD:We used repeated measures from the LEAD (Lung, hEart, sociAl, boDy) cohort study
conducted in Vienna, Austria. Body mass index (BMI; kg/m2), fat mass index (FMI; z-score) and lean
mass index (LMI; z-score) were measured using dual-energy x-ray absorptiometry (DXA) at the
baseline (t0; 2011-ongoing) and follow-up (t1; 2017-ongoing) exams. The annual concentrations of
particulate matter (PM10) and nitrogen dioxide (NO2) were estimated using the GRAMM/GRAL
dispersion air pollution model (2015-2021). Transportation noise was modeled for 2017 for mean
weighted 24-hour (LDEN) and night-time (LNIGHT) noise according to the European Union Directive
2002/49/EC. The participants' exposures were assigned based on their residential addresses. Linear
mixed-effects models with random participant intercepts and linear regression models stratified by age
were used for cross-sectional and longitudinal analyses, respectively. Models were adjusted for
lifestyle, demographics, and co-exposure.

RESULTS:A total of 19,202 observations (nt0=12,717, nt1=6,485) from participants aged 6-86 years
(mean age at t0: 41.0 years; 52.9% female; mean PM10=21 ug/m3) were analyzed. Among children,
higher PM10 exposure was cross-sectionally associated with higher FMI z-scores (0.09 (95% CI: 0.03,
0.16)) and lower LMI z-scores (-0.05 (95% CI: -0.10, -0.002) per 1.8 ug/m3). The cross-sectional
associations observed among adults were similar, albeit not significant. No associations were observed
for noise exposures. Longitudinal analyses, investigating changes in body composition over time, did
not reveal conclusive associations.

CONCLUSIONS:AIr pollution exposure was cross-sectionally associated with body composition in
children However, estimates from longitudinal analyses, while mostly positive, were not conclusive.
This study contributes to the evidence on the detrimental effects of air pollution on obesity.



Keywords: Air pollution, Obesity and metabolic disorders, Noise
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Trajectories of non-ashestos air toxic exposure
among mesothelioma patients: A latent class
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BACKGROUND AND AIM:To examine the heterogeneous trajectories of non-asbestos air toxic exposure
among mesothelioma patients.

METHOD:Patients’ residential histories were obtained by linking mesothelioma cases diagnosed during
2011-2015 from the New York State Cancer Registry to LexisNexis administrative data and inpatient
claims data. Percentile ranking of lifetime cancer risk from inhalation of non-asbestos air toxics was
based on the National Air Toxic Assessment. To compare data across years during patient’s residential
history, yearly excess risk was calculated by dividing exposures at individual census tracts by the
state-level average and subtracting one. We used a latent class mixed model to identify distinct risk
trajectories among patients with a 15-year residential history prior to cancer diagnosis (n=909). We
further examined differences in trajectory groups by patient characteristics using bi-variate analysis
and a multinomial logistic regression model.

RESULTS:The majority of the patients were non-Hispanic White (89.7%), male (75.5%), and with
distant stage at diagnosis (64.8%). We identified 5 distinct trajectories of cancer risk: “Persistent low-
risk” (24.8%), “Increased low-risk” (24.1%), “Increased high-risk” (22.2%), “Tempered low-risk”
(16.2%), and “Persistent moderate-risk” (12.8%). Patient characteristics did not differ across
trajectory groups, except for race and Hispanic ethnicity (p<0.0001). The proportion of non-Hispanic
White patients was the highest in the “Persistent low-risk” (99.6%) while the lowest in the “Increased
high-risk” (75.2%). Compared to their counterparts, non-Hispanic White patients had a significantly
lower odds of being in trajectory groups other than the “Persistent low-risk” group (all adjusted
OR<0.1, all upper 95% confidence intervals <0.7).

CONCLUSIONS:We quantified the heterogeneous experiences of cancer risks associated with ambient
air toxics among a cohort of mesothelioma patients. In addition, we found patient’s race and ethnicity
differed across the identified trajectories, likely a reflection of disparities in patients’ residential
mobility prior to their cancer diagnoses.

Keywords: Long-term exposure, Exposure Assessment, Environmental epidemiology, Cancer and
cancer precursors, Environmental disparities
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BACKGROUND AND AIM:The prevalence of Type 2 diabetes (DM) and prediabetes (preDM) has been
increasing among youth in recent decades in the United States, prompting an emerging need for
understanding and identifying their associated risk factors. Such efforts, however, have been hindered
by the lack of easily accessible high quality data. We aimed to build a platform to share high quality
epidemiological data to address this significant gap and facilitate youth preDM/DM research.
METHOD:Building on data from the National Health and Nutrition Examination Survey (NHANES) from
1999 to 2018, we cleaned and harmonized variables relevant to preDM/DM (fasting plasma glucose
level 2100 mg/dL and/or HbA1C =5.7%) for youth aged 12-19 years (n=15,149). We identified
factors associated with preDM/DM risk using bivariate statistical analyses and our Ensemble
Integration (EI) framework for multi-domain machine learning. We developed a Prediabates/diabetes
in youth ONline Dashboard (POND) to share the data and codes.

RESULTS:We extracted 95 variables potentially relevant to preDM/DM risk organized into 4 domains
(socioeconomic status, health status, diet, and other lifestyle behaviors). The bivariate analyses
identified 27 significant correlates of preDM/DM, including race/ethnicity, health insurance, BMI, added
sugar intake, and screen time. Many but not all of these factors were also identified based on the EI
methodology. The EI approach also identified additional predictive variables, including some known
(e.g., meat and fruit intake and family income) and less recognized factors (e.g., number of rooms in
homes and times healthcare was received in the past year).

CONCLUSIONS:Leveraging the rich information in NHANES, we built one of the largest datasets for
studying youth preDM/DM, and presented user cases of the data using complimentary statistical and
machine learning methods. Our data-sharing platform, POND, facilitates a wide range of applications
and development of youth preDM/DM studies.

Keywords: Food/nutrition, Exposures, Socio-economic factors, Environmental epidemiology
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BACKGROUND AND AIM:Workers in the technology industry in Hsinchu are generally exposed to high
stress and long working hours, and the impact on health risks is not yet known. Therefore, this project
aims to investigate the association between the risk of common chronic diseases and occupational
factors.

METHOD:A cohort study design was used to follow up the working population who attended a health
check program at National Taiwan University Hsin-chu Branch from 2016 to 2020. The main
explanatory variable was occupation, which was divided into three major categories: engineers,
technicians, and office workers (control groups). Confounding factors included age, sex, and industry.
A generalized estimating equation (GEE) was used as a repeated measures model to investigate the
effect of occupation on risks of chronic diseases.

RESULTS:A total of 953 engineers, 40 technicians, and 303 office workers were enrolled in the study.
Common (prevalence =5%) chronic diseases among the participants included hyperlipidemia,
metabolic syndrome, nonalcoholic fatty liver disease (NAFLD), chronic hepatitis B, gallbladder polyps,
peptic ulcers, and urolithiasis. The engineer group had a lower risk of metabolic syndrome (odds ratio
0.658 [0.468, 0.925]) but a higher risk of NAFLD (odds ratio 1.496 [1.130, 1.981]) and the yearly
increasing risk of peptic ulcers (odds ratio 1.430 [1.318, 1.552]) was higher. The technician group had
a higher yearly increasing risk of peptic ulcers (odds ratio 1.432 (1.255, 1.635)), and urolithiasis
(odds ratio 1.390 [1.083, 1.783]), and the rate of kidney function decline (B -0.865 [-1.589, -0.141])
was more rapid.

CONCLUSIONS:The risks of common chronic diseases among workers in the technology industry in
Hsinchu was significantly associated with occupation, and significant time-response relationships were
found.

Keywords: Cardiovascular diseases, Occupational epidemiology, Outcomes Other
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Thermoregulation in response to exercising at a
moderate metabolic rate when wearing personal
protective and emergency response equipment

Yi-Chun Lin, Fei-Pi Huang, Chen-Peng Chen
Department of Occupational Safety and Health, China Medical University, Taichung, Taiwan

BACKGROUND AND AIM:Personal protective equipment (PPE) is the last line of defense against
exposure to chemical hazards. However, the PPE ensemble applied in emergency rescue adds
significant thermal burden to their users and risks heat stress when they are used. This study
investigated the thermal stress imposed upon PPE users as a result of donning PPE used in emergency
response (Level A/B Ensemble) and in non-emergency situations (Level C/D Ensemble).

METHOD:Ten male and ten female participants wore PPE for 60 min and walked on simulated stairs at
a moderate metabolic rate (130-200 W/m?2) from 21st to 35th min in a climatic chamber preset at
25°C. The heart rate and core temperature were monitored to indicate core thermoregulation in
experiment, and the skin capillary blood flow, skin moisture, transepidermal water loss, and skin
temperature measured to observe heat exchange between the skin and the ambient environment. The
thermoregulatory dynamics involved in dissipating excessive metabolic heat for maintaining thermal
balance were described as change in observed thermo-physiological quantities.

RESULTS:The changes in core and skin-based thermo-physiological indicators were significantly
greater when donning Level A and B Ensemble than when wearing Level C and D. The period required
for the thermoregulatory indicators of PPE users to return to baseline lengthened as the heat stress
from wearing PPE ensemble increased, with those for the heart rate after donning Level A and B
Ensemble being more than 25 min.

CONCLUSIONS:Significant heat stress arose from donning PPE in emergency response missions and
risked overrunning heat strain capacity of the users, even when the users were only engaged in
exercise of moderate metabolic consumption. Periodical monitoring of thermo-physiology (e.g., heart
rate and sweating rate) is recommended when using PPE to alert potential heat stress. This study was
funded by Taiwan’s National Science and Technology Council.

Keywords: exposure assessment, risk assessment, climate
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Thermal burden from wearing personal
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personnel (“Bunny Suit”) during COVID-19
pandemic
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BACKGROUND AND AIM:During COVID-19 pandemic, workers in medical facilities routinely used full-
body personal protective equipment (PPE) to safe-guard against potential infection. However, the heat
exchange between the body and the ambient environment was reduced due to low permeability and
insulation of PPE, resulting in buildup of excess metabolic heat inside PPE and risking heat stress. This
study evaluated the generation of metabolic heat as manifested in thermoregulation due to wearing
the PPE enhanced for healthcare personnel, the “Bunny Suit.”

METHOD:A total of 16 participants (8 males and 8 females) wearing designated garments exercised in
a climatic chamber preset at a temperature of 25°C, and they were observed for the time course of
change in thermo-physiological quantities, including skin capillary blood flow (SCBF), skin moisture,
and transepidermal water loss (TEWL). The maneuvers involved in the exercise, in the order of
performance, were wearing designated garments and stair-walking for 15 min (an activity of moderate
metabolic rate between 130 and 200 W/m?2), removing garments (15 min), and sitting and resting (10
min). The studied PPEs included Bunny Suit (Level D protective suit, medical isolation gown, N95
mask, face shield, and gloves) and Level D Ensemble (Level D suit, powered air-purifying respirator,
and gloves.)

RESULTS:When stair-walking, the SCBF of the participants wearing Bunny Suit was consistently
greater than the levels determined when wearing Level D Ensemble. The difference in skin moisture
between two garment groups during exercise was insignificant. However, the TEWL determined
wearing Bunny Suit was significantly higher than those measured wearing Level D Ensemble, signaling
a requirement of advanced heat dissipation when wearing the Bunny Suit.

CONCLUSIONS:When enhanced PPE are used to protect healthcare professionals, potential heat stress
from PPE use and heat strain capacity of personnel must be evaluated and monitored to avoid thermal
hazards.

Keywords: exposure assessment, risk assessment, COVID-19
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BACKGROUND AND AIM:Elevated resting heart rate is a significant predictor of cardiovascular disease
and all-cause mortality. This study aims to investigate the impact of air pollution on resting heart rate
and individual susceptibility among elderly individuals.

METHOD:Seventy elderly individuals (>65 years old) from Datong, Zhongshan, and Wanhua districts
of Taipei City participated in the study. They completed questionnaires, blood tests, and body
composition measurements in May-June 2020 and wore Garmin@ smartwatches throughout the study
until early August 2020. Acute air pollution exposure was defined as the averaged lag-1-day
concentration of air pollutants from Datong, Zhongshan, and Wanhua monitoring stations. Mixed-
effect modeling was used to evaluate the effect of air pollution on resting heart rate, with an
interaction term included to examine the modifying effect of individual factors.

RESULTS:Each interquartile range increase in PM2.5, PM10, NO2, CO, SO2, and non-methane
hydrocarbons (NMHC) was linked to a corresponding increase of 0.20, 0.22, 0.27, 0.47, 0.19, and
0.53 beats per minute in resting heart rate, respectively. Further analysis using two-pollutant
modeling and AIC/BIC criteria identified NMHC as the pollutant with the strongest association with
resting heart rate. Individual factors, including genotypes of GSTP1 Ilel105Val, GSTT1-null, and
GSTM1-null, inadequate control status of diabetes with HbAlc more than 7.5%, loss of a loved one in
the past year, higher blood neutrophil and monocyte percentage, and lower eosinophil percentage,
were found to enhance the exposure-response relationship.

CONCLUSIONS:Acute air pollution exposures, especially NMHC, increase resting heart rate among the
elderly. Individual genotype, physiological status, and exposure to external stressors may amplify the
impact of air pollution on heart rate.

Keywords: air pollution, non-methane hydrocarbons, resting heart rate, wearable device, individual
susceptibility
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BACKGROUND AND AIM:A mysterious skin rash (papular lesions) outbreak broke out for unknown
reasons in Taiwan’s Pescadores Islands mid-autumn 2021, causing much anxiety in the population
already nervous about the ongoing COVID-19 epidemic.

METHOD:We conducted a field survey for possible culprit agents. Skin samples were taken by rapid-
glue adhesives from the affected skin. Electron microscopy from the skin samples as well as caterpillar
seta was performed. Additional neurotransmitter analysis by mass spectrometry were conducted on
the skin samples.

RESULTS:A field survey found a large increase in caterpillars, Euproctis taiwana, in September 2021,
the warmest September in recent years. Electron microscopy performed on superficial skin samples
(3-6 cells thick) of affected and healthy skin (n=5 and 3, respectively) and caterpillar setae revealed
ultrastructural similarities between setae spurs (0.15-0.2um) and tiny pits (0.2um) on affected skin as
well as similar vegetative debris (0.75um) on both setae and affected skin. Mass spectrometry showed
large increases in tyrosine, serine, and histamine, known mediators of arthropod insult.
CONCLUSIONS:The co-occurrence of Euproctis taiwana population growth, excessive warming, strong
monsoon winds may lead to this unusual autumn outbreak late September. The lifting of COVID-19
related travel restriction against earlier that month probably exacerbated it.

Keywords: airborne caterpillar dermatitis, electron microscope, global warming
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BACKGROUND AND AIM:The neurotoxic effects of certain heavy metals are well established, but only a
few studies have investigated the joint effect of concurrent exposure to multiple ones. The study aims
to evaluate the association between mixed exposure to neurotoxic metals and the psychosocial
behavior of preschool children.

METHOD:Using a stratified sampling strategy, we recruited participants from 105 kindergartens in 41
townships of Taiwan and excluded those with blood lead levels =23.5 ug/L. The first-morning void
urines were collected and analyzed for cadmium, magnesium, arsenic, chromium, lead, and nickel
concentrations using ICP-MS. We applied the parentally reported Strengths and Difficulties
Questionnaire (SQD) and Swanson, Nolan, and Pelham IV (SNAP-IV) scales to evaluate the
psychosocial behaviors. Multiple linear regressions were utilized to evaluate the associations between
each heavy metal and the outcomes, while the mixed effect of concurrent exposure was estimated by
using a Quantile g-computation approach.

RESULTS:A total of 977 preschool children were included in the study, and the mean (SD) age was 5.7
(0.7) years old. In single pollutant models, we observed adverse effects of urinary magnesium, nickel,
arsenic, and lead on the specific subsets of SDQ. Furthermore, the combined effect of the six heavy
metals significantly affected the hyperactivity/inattention symptoms (beta = 0.46, 95% CI:
0.13~0.78, with all metals increased by one quartile), and chromium and lead were the two major
effect contributors. Similar detrimental effects of the urinary cadmium and lead were also observed in
the SNAP-1V subsets, although the joint effect analysis was not significant.

CONCLUSIONS:The study provided evidence that concurrent exposure to multiple heavy metals may
exert increased risks of hyperactivity/inattention in children compared to single pollutant exposure.
Further studies are needed to verify our findings regarding mixed exposure to multiple neurotoxic
metals.

Keywords: neurotoxic metals, psychosocial behavior, children, mixed exposure
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of mortality: evidence from the E3N French
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BACKGROUND AND AIM:Acrylamide is an organic compound classified as probably carcinogenic to
humans because of sufficient evidence in animals but not in humans. Its other health risks are not
entirely clear. We aimed to study the relationship between acrylamide dietary intake and mortality in
the E3N (Etude Epidémiologique aupres de femmes de I'Education Nationale) French cohort.
METHOD:We studied 72 585 women of the E3N prospective cohort, which completed a food frequency
questionnaire in 1993. The E3N food consumption database and the second French total diet study
food contamination database (based on food prepared “as consumed”) were used to estimate
participants’ acrylamide dietary intake. We estimated the associations between acrylamide dietary
intake and all-cause or cause-specific mortality using Cox proportional hazard models.
RESULTS:During the follow-up (1993-2014), we identified 6 441 deaths. The mean acrylamide dietary
intake was 32.6 pg/day, with coffee consumption as the principal contributor (48.6%). In the fully
adjusted model, we found a U-shaped association between acrylamide dietary intake and all-cause
mortality and a linear positive association with cardiovascular disease (HR for one STD increment
[95%CI]: 1.11 [1.02; 1.21]), all-cancer (HR [95%CI]: 1.05 [1.01; 1.10]) and lung cancer (HR
[95%CI]: 1.22 [1.09; 1.38]) mortality, while we observed no association with breast (HR [95%CI]:
0.94 [0.86; 1.03]) and colorectal (HR [95%CI]: 1.12 [0.97; 1.29]) cancer mortality. We highlighted
an interaction between acrylamide dietary intake and smoking status in the models for all-cause and
all-cancer mortality: when stratifying on smoking status, associations were positive and statistically
significant only in current smokers.

CONCLUSIONS:This study on a large prospective cohort following more than 70 000 women for more
than 20 years suggests that a higher acrylamide dietary intake is associated with an increased risk of
mortality. Therefore, it is essential to keep reducing acrylamide formation and prevent dietary intake
of acrylamide, especially among smokers.
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BACKGROUND AND AIM:To examine associations between drinking water fluoride concentrations and
incidence rates of hip fracture for all of England using smaller area data and controlling for age, sex,
ethnicity, deprivation, and water hardness.

METHOD:AIl data was publicly available from UK government sources. Age-standardized hip fracture
hospitalization incidence rates for the years 2013-2020 for those age 60+ years, by geographical level
of Clinical Commissioning Group (CCG). Drinking water fluoride concentration CCG average was
estimated with GIS software from published water fluoride concentration maps. Water hardness for all
CCGs was similarly obtained using GIS and published maps. Percent of population age 60+ years
considered income-deprived and percent non-White ethnicity was obtained from UK Census. Each
covariate was chosen because previous evidence suggested associations with hip fracture risk. Linear
and spline regression models were evaluated to assess associations.

RESULTS:Mean hip fracture rate for 2013-2020 was 400 per 100,000 person-years. Spline regression
models adjusting for all four co-variates indicated non-linearity. Water fluoride concentration, water
hardness, deprivation, and percent non-White all had statistically significant associations with hip
fracture rate. Model-predicted hip fracture rate with covariates set at their mean values increased
from 378 (95%CI 361-395) to 454 (95%CI 433-474) as water fluoride increased from 0.05 to 0.7
mg/L, a range from the lowest concentrations in England to that commonly used in artificial
fluoridation. Significant interactions were found between water fluoride and percents income deprived
and non-White. Water hardness and percent non-White were protective against hip fracture.
Deprivation was associated with increased hip fracture rate.

CONCLUSIONS: Water fluoride at concentrations commonly used in artificial fluoridation (0.7 mg/L)
was associated with a significant 20% increased rate of hip fracture in older adults, compared to the
lowest natural fluoride concentrations in England, controlling for age, water hardness, deprivation, and
ethnicity.

Keywords: hip fracture, water quality, public health, spatial statistics, environmental epidemiology
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BACKGROUND AND AIM:The US National Toxicology Program (NTP) updated their systematic review of
fluoride (F) human developmental neurotoxicity studies in 2022. In response to National Academies
(NASEM) committee recommendations the present study assessed dose-response relationships in
NTP-identified studies using rigorous methods consistent with Environmental Protection Agency risk
assessments.

METHOD:Studies rated lower risk of bias (RoB) in the updated NTP review were examined using three
approaches to assess dose-response relationships and possible thresholds. The first approach
assessed consistency of effect direction by comparing the number and proportion of studies finding
statistically significant adverse associations of IQ with F at mean exposures <1.5 or 21.5 mg/L water
F (or urine F) compared to studies finding no significant effect or a significant beneficial effect. The
second approach used subgroup meta-analysis to compare pooled estimates of studies with individual-
level IQ outcome data with mean F <1.5 compared to mean F =1.5 mg/L. The third approach was
meta-regression of IQ loss at mean exposure by mean exposure for studies with individual-level data.
Linear and spline meta-regression models were assessed.

RESULTS:NTP rated 31 studies lower RoB. Over 90% of studies in both exposure ranges (<1.5 and
>1.5 mg/L F) found statistically significant adverse associations. Subgroup meta-analysis found
similar magnitude of effect in both exposure range subgroups, averaging -3 IQ points per 1 mg/L F for
the two subgroups. Linear meta-regression also found a statistically significant pooled effect-
magnitude of -3 IQ points per 1 mg/L F. Spline meta-regression did not suggest any threshold.
CONCLUSIONS:A large number of high-quality studies consistently showed statistically significant
adverse neurocognitive effects at both higher and lower exposure levels. Three dose-response
assessment approaches were robust in finding no evidence of a safe threshold for IQ loss.

Keywords: fluoride, children's environmental health, risk assessment, environmental epidemiology,
public health
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Pesticide exposure and respiratory health
outcomes of avocado farmworkers in
Michoacan, Mexico
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BACKGROUND AND AIM:There is limited epidemiologic data on the association between occupational
pesticide exposure and respiratory health. We aimed to examine the association of exposure to
insecticides, fungicides, and herbicides, individually and as a mixture, with respiratory health
outcomes among avocado workers from Michoacan, Mexico

METHOD:We conducted a cross-sectional study of 105 avocado workers between May and August
2021. We quantified 13 insecticides, fungicide, or herbicide metabolites in urine samples collected
during two study visits (8-10 weeks apart). We collected survey data on self-reported pesticide use
during the 12 months prior to the baseline survey and estimated yearly exposure-intensity scores
(EIS) using a semi-quantitative exposure algorithm. Respiratory symptoms during the 12 months prior
to the follow-up survey including wheeze, chest tightness, wheezing after exercise, and night cough
were also assessed via questionnaire. We examined associations of combined EIS and individual
urinary metabolite concentrations with respiratory health outcomes using generalized linear regression
models. Mixture effects were assessed using Bayesian Weighted Quantile Sum regression.
RESULTS:Annual combined EIS were associated with higher odds of night cough (OR: 1.02, 95% CI:
1.00, 1.04). Additionally, in individual models, higher concentrations of pyrethroid metabolites, 3-
phenoxybenzoic acid, cis-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropanecarboxylic acid (DCCA), and
trans-DCCA were associated with higher odds of night cough (OR per 2-fold increase in
concentrations: 2.04, 95% CI: 1.17, 3.76; OR: 2.52, 95% CI: 1.33, 5.25; OR: 2.56, 95% CI: 1.18,
6.02; respectively). We found similar joint mixture effects between the pesticide mixtures and higher
odds of night cough (OR: 5.02, 95% CrlI: 1.36, 22.76); pyrethroids were the main contributor of the
mixture (43%).

CONCLUSIONS:Our findings indicate that exposure to pesticides, but particularly to pyrethroids, may
be associated with adverse respiratory health outcomes among avocado workers. Future directions
include examining occupational pesticide exposure and lung function within this population.



Keywords: pesticide, mixtures, respiratory health, asthma, wheeze



EP-046[Exposures » Water quality]

Long-term exposure to arsenic in drinking water
and risk of cardiovascular diseases among
women living in California
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BACKGROUND AND AIM:High levels of arsenic in drinking water (wAs) have been linked to
cardiovascular disease (CVD), but risks remain uncertain at lower levels present in US community
water supplies (CWS), currently regulated at the federal-level (maximum contaminant level
[MCL]=10pg/L). Our study evaluated the relationship between long-term wAs exposure and CVD risk
in the California Teachers Study prospective cohort (enrolled 1995-1996).

METHOD:We computed wAs exposure as the average of annual measurements corresponding to CWS
serving participants’ residential addresses from 1995-2005 (N=94,402). CVD outcomes from
statewide healthcare administrative records through 2018 included incident cases of stroke (n=6,919),
myocardial infarction (n=3,365), and coronary revascularization procedures (n=3,539), a proxy for
severe coronary artery disease. We estimated hazard ratios (HRs) and 95% confidence intervals
(95ClIs) for wAs exposure and CVD outcomes. We evaluated wAs exposure using penalized splines and
categorized at concentrations relevant to the MCL (<1, 1-<3, 3-<5, 5-<10, =10ug/L) and percentiles
(<50th, 50th-75th, 75th-95th, >95th). Models were adjusted for baseline age, socioeconomic status,
race/ethnicity, BMI and smoking status. We also conducted analyses stratified by smoking status.
RESULTS:Median (75th, 95th percentiles) wAs were 0.96ug/L (1.76, 3.92). The adjusted HR (95%CI)
of wAs >10 vs. <1ug was 1.09 (0.87, 1.38) for any CVD outcome, 1.05 (0.78, 1.41) for stroke, 0.68
(0.40, 1.15) for myocardial infarction, and 1.64 (1.17, 2.28) for coronary revascularization
procedures. Risk of coronary revascularization procedures comparing =95th vs. <50th percentiles was
HR=1.14 (95%CI=0.97, 1.35), cases=169, ptrend=0.027. Among ever smokers, we found evidence
of a linear and statistically significant association between wAs and coronary revascularization
procedures (ptrend<0.01). Among never smokers, the corresponding association was non-linear and
risk was observed only 210ug/L (ptrend=0.73).

CONCLUSIONS:Our findings suggest long-term wAs exposure at relatively low levels in CWS could
lead to atherosclerosis that requires coronary revascularization. We observed greater susceptibility
among ever smokers.

Keywords: Water quality, Heavy metals, Environmental epidemiology, Cardiovascular diseases
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Complex interaction effects of air pollution and
temperature on blood pressure: Evidence from
the SALIA cohort study
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BACKGROUND AND AIM:Systolic and diastolic blood pressures have always been closely associated
with environmental factors such as temperature and air pollution. However, the interaction effect
between these environmental factors in modeling blood pressure is often not considered. We
investigated the short-term combined effect of temperature and air pollution on blood pressure.
METHOD:We examined the blood pressure in older women from the German SALIA cohort during the
2007-2013 follow-up examination. A generalized additive model with a bivariate tensor product was
employed to capture the complex interaction effect of temperature and air pollutants such as
particulate matter (PM2.5), nitrogen dioxide (NO2), and ozone (0O3) with systolic (SBP) and diastolic
blood pressure (DBP), mean arterial pressure (MAP), and pulse pressure (PP). The interaction was
monitored over a lag period of up to 13 days. The estimated effects were calculated based on a cut-off
level of temperature determined by an inflection point in the graph.

RESULTS:We observed a non-linear interaction effect of environmental factors on blood pressure. On
warmer days with temperatures above 10°C, the effect of air pollutants was significantly associated
with blood pressure. For example, a one-unit increase in PM2.5 concentration (ng/m3) was associated
with a 0.46% (95% CI: 0.06%, 0.98%) increase in SBP, a 0.67% (95% CI: 0.17%,1.18%) increase in
DBP, and a 0.6% (95% CI: 0.15%, 1.05%) increase in MAP. We found no significant relationship
between air pollution and blood pressure in colder temperatures.

CONCLUSIONS:We discovered an intricate synergistic relationship between temperature and air
pollution on systolic and diastolic blood pressures. Considering the linear effect, we found a minimal
statistically significant association between air pollutants and blood pressure. However, we discovered
a highly significant association when considering the non-linear interactions between temperature and
air pollution.

Keywords: Air Pollution, Temperature, Modeling, Short-term exposure.
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Spatio-temporal diversity and metagenome
analysis of biological aerosols over some
discrete locations of Northeast India
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BACKGROUND AND AIM:Human health issues due to air pollution are common issues to be addressed
at the global level and biological aerosols contribute a major part to it. Even though, the Northeastern
region in India is known for its healthy air quality within the country but is reported be deteriorated in
recent times. Henceforth, the biological aerosols collected from eight discrete locations in all four
seasons in a year were characterized in terms of viable (bacterial diversity) and non-viable
components (fungal spores, animal debris, and non-biological components, particulate matters:
inhalable, thoracic, and alveolic).

METHOD:AIl the aerosol samples were collected using GRIMM Portable Laser Aerosol Spectrometer-
11.A which is capable of continuous monitoring of airborne particles as well as for measuring the
particle count distribution. The microbial diversity of the aerosol samples was analyzed by DNA-based
metagenomic approach and the culturable microbes were analyzed for their sensitivity against brad
and narrow spectrum antibiotics. The living and non-living components were differentiated by
fluorescence microscopic technique by using suitable fluorescence dye.

RESULTS:The non-viable (non-biological) components contributed the major part (30-89%) of the
total components in the aerosol samples with pollens (4-20%), animal debris (1-24%), and fungal
spores (1-17%). The DNA-based metagenomic approach showed 184 bacterial (operational taxonomic
units) with 28,028 abundance count comprising 7 major phylum, 6 classes, 10 orders, 15 families, 13
genera, and 8 species in the samples collected during pre-monsoon season. Overall, 8-10% of the
total culturable microbes during pre-monsoon season exhibited f-hemolysis which may pose a
potential threat to human health.

CONCLUSIONS:This study gives a snapshot of both viable and non-viable components of aerosols
throughout a year in the selected locations and the results would be beneficial for the policymakers
and NGOs to create awareness among the people for suitable precautions to be followed.

Keywords: Particulate matter, Particle components, Microbiome, Air pollution
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Prenatal exposure to disinfection by-products
(DBPs) through drinking water and their effects
on placental function
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BACKGROUND AND AIM:Exposure to disinfection by-products (DBPs) and in utero have been
associated with adverse pregnancy and birth outcomes in epidemiological studies. Associations remain
unclear for the placenta that is a critical organ during pregnancy for the development of the fetus and
vulnerable to environmental insults. This study aimed to comprehensively assess exposure to DBPs in
drinking water during pregnancy in the Barcelona Life Study Cohort (BiSC) as well as to estimate
associations in relation to placental function.

METHOD:A total of 1086 pregnant women living in the Barcelona Metropolitan area were recruited at
the first trimester of pregnancy and followed by surveys until delivery (2018-2021). Water ingestion
habits were ascertained at the first and third trimesters through questionnaires. Routinely monitored
DBPs (trihalomethanes, THMs) were obtained from the local public health authority for the pregnancy
period (N=183) and non-regulated DBPs were analysed in a subset. Concentrations of DBPs were
modelled based on geolocation and temporal variation to predict concentrations in the residential
water supply of each participant from conception until delivery. Association analysis and mixture
modelling are ongoing.

RESULTS:Median (Interquartile range) concentrations (pg/L) of THMs were 18.6 (7.3-27.6) for
chloroform, 9.4(5.6-12.4) for dibromochloromethane, 6.4 (2.9-10.3) for bromodichloromethane, and
26.1(16.2-36.0) for bromoform. Drinking water consumed at home was bottled (64%), filtered (21%),
and unfiltered (15%) tap water.

CONCLUSIONS:The study population is exposed to THMs with a significant component of brominated
species in drinking water, concentrations of DBPs were below the regulatory limits set by the EU
Drinking Water Directive (EU DWD 2020/2184).

Keywords: water quality, chemical exposures, pregnancy outcome
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Association between Air Pollution and COVID-19
in Hanoi and Ho Chi Minh Cities in Vietnam in
2021
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BACKGROUND AND AIM:Air pollution make various serve effects on respiratory diseases. However, the
association between air pollution and COVID-19 incidents is still under debate. Particularly, studies in
Southeast Asia countries with higher annual temperatures and relative humidity, and higher air
pollution concentrations have been limited. T study aimed to explore the association between air
pollution and COVID-19 incidents in Hanoi and Ho Chi Minh cities of Vietnam.

METHOD:The interrupted time-series study design was applied. For considering the effects of the
lockdown, the study period was divided into three periods: before, during, and after the lockdown in
2021. Daily COVID-19 cases were obtained from the Vietnam Ministry of Health and Air Pollutants
(PM2.5, PM10, NO2, and 0O3) data from the World Air Quality website respectively. The incident rate
ratios (IRR) and their 95% confidence intervals (CIs) were calculated by Poisson regression and the
negative binomial regression model.

RESULTS:Significant positive associations of PM2.5 were observed after the lockdown period in both
cities. Indeed, every 10 ug/m3 increase in the mean concentration of PM2.5, corresponds to the IRR
fluctuating from 1.101 (95% CI: 1.065 - 1.143) at Lag 0 to 1.05 (1.007 - 1.096) at Lag 6 after
lockdown period in Hanoi city. In Ho Chi Minh City, after the lockdown, IRR ranges from 1.017 (0.998
-1.037) at Lag 0 to 1.014 (0.993 - 1.035) at Lag 7. Also, significantly positive associations of PM10,
NO2, and O3 were observed in Hanoi city. Conversely, before and during the lockdown, these
associations were not observed in both cities.

CONCLUSIONS:In countries with high air pollution, they have already suffered in health effects from
air pollution. In addition, air pollution would elevate the risks of COVID-19 incidents. The public health
interventions such as establishing warning systems for air pollution on COVID-19 should be
considered.

Keywords: Air pollution, COVID-19, VIETNAM 2021
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The Interaction Between Extreme Temperature
and PM2.5 on Mortality in Nine U.S. States

Edgar Castro, James Healy, Abbie Liu, Yaguang Wei, Anna Kosheleva, Joel Schwartz
Department of Environmental Health, Harvard T.H. Chan School of Public Health, Boston, USA

BACKGROUND AND AIM:Previous studies have shown modification of the effect of PM2.5 on all-cause
mortality by ambient temperature, but findings have been conflicted and few studies have looked
specifically at extreme temperatures (especially extreme cold). We aimed to estimate the interaction
between co-exposures to both PM2.5 and temperature extremes.

METHOD:We conducted a case-crossover study with bidirectional control sampling. We used
4,644,810 adult, non-accidental mortality records obtained from the departments of public health of 9
U.S. states, PM2.5 data from a 1-km exposure model, and temperature and relative humidity from the
1-km Daymet and 4-km gridMET surface weather models, respectively. We looked at same-day up to
the 8-day moving average of PM2.5. Extreme heat was defined as days where the minimum
temperature in a given Census tract in a given year was greater than the 99th percentile of minimum
temperature in that tract in that year. We used a similar definition for extreme cold, focusing on the
1st percentile of maximum temperature instead. We modeled the modification with an interaction
term and controlled for relative humidity. Less stringent definitions of extreme temperature were also
explored.

RESULTS:We found significant modification of effect of PM2.5 on mortality by extreme temperature.
This finding was consistent across both extremes of temperature at various cutoffs and also across
different moving averages of PM2.5. We observed the largest interactions for same-day PM2.5, with
interaction odds ratios of 1.0018 (95% CI: 1.0015, 1.0021) for both extreme heat and extreme cold
for each 5 pg m-3 increase in PM2.5. We observed the smallest interactions with the 3-day moving
average of PM2.5, with interaction odds ratios of 1.0014 (95% CI: 10011, 1.0017).
CONCLUSIONS:Exposure to extreme temperature significantly worsens the effect of PM2.5 on
mortality. This finding was robust across our sensitivity analyses.

Keywords: Air pollution, climate, mortality, short-term exposure
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BACKGROUND AND AIM:Extensive work has shown that communities of color are exposed to more air
pollution than their White counterparts. However, these studies have largely used coarse measures of
air pollution and demographics, smoothing over finer-scale heterogeneities in both. Additionally, few
studies have looked at how these disparities have changed over time or at particulate matter
components specifically. We aimed to address these gaps by assessing particle component exposure
disparities at the Census block level over three decades in urban areas across the U.S.

METHOD:We merged the ambient concentrations of 15 different components of PM2.5 in urban areas
from a 50-m exposure model with block-level demographic data, block group- and tract-level
socioeconomic data, and the nearest combined statistical area (CSA) centroid from the U.S. Census
Bureau, resulting in about 4 million records per decade. We fit linear mixed effects models for each
component for each decade to model how ambient concentrations varied with area-level demographics
and socioeconomics over time. We used spatiotemporally-defined clusters to account for similarities
between neighborhoods that were planned and built in the same area and time period. We additionally
included fixed effects for each CSA to account for regional differences in demographics and pollution
and conducted stratified analyses to investigate how the relationships changed by Census region.
RESULTS:We found that communities of color, especially Black and Native communities, tended to be
exposed more to particle components, though the relationships differ by component. Our stratified
analyses additionally indicated that these disparities differ by region. We found that disparities have
been decreasing over time but are still present.

CONCLUSIONS:Our findings indicate that efforts to reduce disparities in exposure to air pollution in
the U.S. have made much progress, but disparities still persist to varying degrees across the country.

Keywords: Air pollution, big data, environmental disparities, environmental justice
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BACKGROUND AND AIM:Despite the well-documented impacts of lead on children, exposure to this
toxic metal remains a pressing public health issue, particularly in LMICs. Ongoing research has
revealed varied sources of exposure across different regions of the world. One source of concern in
India are lead-acid battery (LAB) manufacturing and recycling sites; ~90% of such sites assessed in
the Indian states of Bihar and Jharkhand were found to have elevated levels of lead in soil. However,
following the remediation of one such site in the city of Patna, a consistent reduction in blood lead
levels among local children was not observed. Other potential sources had been reported in India, but
their relative contribution had not yet been characterized.

METHOD:An international consortium of US- and Indian-based organizations implemented a
representative, cross-sectional population-based cluster design survey, which evaluated the blood lead
levels (BLLs) and risk factors in 135 children <6 years old in areas considered to be impacted by LAB
operations and control areas.

RESULTS:Households in proximity to LAB operations were compared to households distal to these
operations. Overall, the geometric mean (GM) BLL was 11.6 ug/dL, with ~87% of children exceeding
the WHQ's threshold value of 5 pg/dL. GM BLLs of children in proximal and distal households were not
significantly different. Lead concentrations in certain environmental media (soil and dust) were
significantly higher in proximal households whereas concentrations in spices and turmeric specifically
were higher in distal households.

CONCLUSIONS:The results demonstrate the complexity of exposure scenarios even within a single
city. The results raised new research questions into under-studied sources such as metal cookware.
This study has prompted new research into the extent of spice adulteration across North India, and
the prevalence of elevated blood leads across Bihar, the results of which are forthcoming.

Keywords: Heavy metals, children's environmental health, exposures, multi-media, international
collaboration
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BACKGROUND AND AIM:Neurotoxic chemicals including pesticides have been suggested in the etiology
of ALS. Studies have examined self-reported exposure to pesticides and risk of ALS; however, only
one study has considered serum levels of organochlorine pesticides (OCP) and risk of ALS. Our aim is
to examine the association of persistent OCP and ALS risk within a national sample of cases from the
Centers for Disease Control and Prevention/Agency for Toxic Substances and Disease Registry
(CDC/ATSDR) National ALS Registry.

METHOD:CDC identified 280 ALS cases through their Registry and Biorepository between 2013 and
2018 with survey and serum OCP with analyses performed by SGS AXYS Analytical Services Ltd
(British Columbia). University of Pittsburgh received data and identified age, sex, and county-matched
controls with survey data and serum samples (N=243), measured for concentrations of 29 OCP.
Conditional logistic regression with adjustment for covariates was conducted to consider associations
between ALS risk and serum OCP levels in cases and controls.

RESULTS:Six of the OCPS with Level of Detection (LOD) =70% were: 4,4'-DDE, hexachlorobenzene,
trans-Nonachlor, B-Endosulfan, a-Endosulfan and oxychlordane. Conditional logistic regression
controlling for smoking and education revealed a-Endosulfan and oxychlordane revealed increased risk
of ALS: OR=1.04 (95%CI:1.02-1.06) and OR-1.02 (95%CI:1.00-1.04). Of nine additional OCPs <
50% levels of detection, non-parametric analysis revealed Heptachlor significantly associated with ALS
risk (OR: 3.57,95%CI:1.5-8.5.) In the human body, chlordane impacts many areas, including the
nervous system making it of particular interest to research investigating neurodegenerative diseases.
ALS risk (OR: 3.57,95% CI:1.5-8.5.)

CONCLUSIONS:Despite many OCPS were banned in 70's and 80's in the US, their use abroad and long
half-lives continue to exert possible neurotoxic health effects. B-endosulfan was not banned until 2016
and heptachlor in the 1988. In the human body, chlordane impacts many areas, including the nervous
system making it of particular interest to research investigating neurodegenerative diseases.

Keywords: pesticides, neurodegenerative outcomes, risk assessment
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Association between ambience fine particulate
matter (PM10) and Skin brown Spots in Taipei
City Community

Fu Yu Chan
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BACKGROUND AND AIM:There have been few epidemiological studies exploring the association
between environmental exposures and skin health in the past. As a result, the evaluation of cosmetic
efficacy and skin health risk assessment has relied heavily on toxicological data. However, a new law,
the Product Information File of Cosmetic Hygiene and Safety Act, will come into effect on July 1, 2024.
This law prohibits the use of animal test data and clinical trial data for cosmetic safety and efficacy
assessment. Therefore, this study aims to investigate the relevance of environmental exposures to
skin health, which will be useful for cosmetic safety and efficacy assessment.

METHOD:Between 2018 and 2019, we recruited 456 participants in Taipei's communities (as the urban
area), The participants were residents aged 20 to 70 years who had lived in Taipei City for more than
1 year and had no communicable diseases. The skin brown spots were measured by the VISIA 7
Imaging System device (Canfield, NJ, USA) and facial image analysis software. We estimated the level
of outdoor PM10 exposure based on participants' residential addresses by using Land Use Regression
model to estimate PM10 concentrations. We also collected information on covariates by self-
administered questionnaires. Finally, we conducted linear regression models to examine the
association between air pollutants exposure and skin brown spots.

RESULTS:A positive and statistically significant association between PM10 exposure and skin brown
spots was identified. The risk of skin brown spots increased with the score of exposure to PM10 over 1
year in Taipei community (Zscore b=1.01, 95% CI: 0.19-1.81).

CONCLUSIONS:Higher exposure to (PM10) is associated with a higher risk of skin brown Spots.

Keywords: PM10, Skin brown Spots, Skin exposure
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BACKGROUND AND AIM:Despite growing evidence that links long-term air pollution exposure to
cardiovascular disease (CVD), the combined effects of air pollutants and particulate matter with an
aerodynamic diameter of less than 2.5 pm (PM2.5) have not been studied well. The aim of this study
was to assess the association of long-term air pollutants with incident CVD and the combined effect of
the air pollutants mixture.

METHOD:A prospective cohort study was performed based on the cohort study on CHronic disease of
the Community Natural population in the Beijing-Tianjin-Hebei region (CHCN-BTH). In all, 26,851
adults were included. Three-year residential exposure to air pollutants (PM2.5, O3, PM10, PM1, NO2z,
S02 and CO) and PMz.s components [black carbon (BC), NH4*, SO42-, NO3-and organic matter (OM)]
were calculated based on well-validated models. Proportional hazards models and quantile g-
Computation were applied to assess the association of air pollutants and pollutant mixture with CVD,
respectively.

RESULTS:During the 56,090 person-years follow-up, 629 participants reported incident CVD. Adjusted
hazard ratios (95% confidence intervals) of CVD per interquartile range increase in Oz, PM2.5, PM1,
NOz2, BC, and OM concentrations were 4.521 (2.612, 7.825), 2.394 (1.830, 3.133), 2.372 (1.195,
4.705), 1.363 (1.189, 1.563), 3.836 (2.381, 6.182), and 3.066 (2.007, 4.686), respectively. In multi-
pollutant models, the combined effect of air pollutant mixture on CVD was 2.366 (2.298, 2.436).
PM2.5 and Os contributed 54.3% and 44.5% of the combined effect of the air pollutant mixture,
respectively. After using PM2.5 components instead of PM2.s as part of the mixture, OM drove 55.2%
of the combined effect.

CONCLUSIONS:The findings indicated associations of air pollutant mixtures with CVD incidence. PMz.s
(especially OM) and Oz might strongly contribute to air pollutant mixtures that lead to incident CVD.

Keywords: Long-term exposure, Ozone, Particulate matter, Mixtures, Cardiovascular diseases
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BACKGROUND AND AIM:While growing evidence links long-term air pollution exposure with chronic
kidney disease (CKD), combined effects of pollutants mixture and multiple mediation effects of
metabolic risk factors were rarely discussed. The study aimed to evaluate the combined effects of
pollutants mixture and multiple mediation effects of metabolic risk factors on CKD progression.
METHOD:We included 8,996 baseline CKD-free adults from the CHCN-BTH cohort study during 2017-
2021. Three-year individual air pollutants exposure [particulate matter < 2.5um (PMz2.s5), PM10, PM1,
ozone (03), nitrogen dioxide (NO2), sulfur dioxide (SO2) and carbon monoxide (CO)] and PM2.s
components [black carbon (BC), ammonium (NHa4*), nitrate (NOs™), sulfate (S0427) and organic
matter (OM)] were assessed using well-validated methods. Generalized linear mixed models were
applied to examine the associations between air pollutants and CKD progression. Quantile g-
Computation was used to assess the combined effects of air pollutant mixtures. Causal mediation
analysis and Bayesian mediation analysis were employed to estimate the univariate and multivariate
mediation effects of metabolic risk factors.

RESULTS:During the follow-up, 399 participants had an incident of CKD progression. Interquartile
range (IQR) increases in BC [OR: 1.010 (95%¢CI: 1.008-1.012)], SO42- [1.024 (1.019-1.029)] and
OM [1.028 (1.023-1.033)] were robustly associated with incident CKD progression, while a protective
effect was observed for O3 [0.965 (0.957-0.974)]. Incident CKD progression was associated with
PM2.5 components mixture [BC, SO42~ and OM, 1.023 (1.017-1.29)]. Univariate mediation analysis
showed that high-density lipoprotein (HDL) mediated 13.9% and 14.1% effects of Oz and S0a42-,
Fasting plasma glucose (FPG) also showed minor mediation effects of O3, BC, SO42~ and OM (range:
2.142-3.459%). However, none of these mediation effects remained significant in Bayesian mediation
analysis.

CONCLUSIONS:The findings indicated the effect of PM2.s component mixtures on CKD progression.
Metabolic risk factors might not mediate the effects of air pollutants. Further study is warranted to
clarify the potential mechanism involved.

Keywords: Particulate matter, Long-term exposure, Other (chronic kidney disease), Mixtures, Other
(Bayesian mediation analysis)
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BACKGROUND AND AIM:Chronic kidney disease (CKD) is a serious public health problem worldwide. It
is often asymptomatic in the early stages, making early diagnosis difficult. Some people are more
susceptible to developing CKD, including hypertensive and diabetic patients. In this context, the
objective of this study is to assess the prevalence and factors associated with CKD in diabetic and
hypertensive patients.

METHOD:This is a survey carried out with 672 hypertensive patients and 324 diabetics, registered in
the Family Health Strategies (ESF), in the urban area of Rio Branco, Acre, in 2019. Chronic kidney
disease was defined by GFR < 60 ml/1.72m?2, estimated from the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) formula, and the presence of albuminuria > 29 mg/g. Bivariate
analyzes and logistic regression models were performed, with a significance level of 5%.
RESULTS:The prevalence of CKD in hypertensive patients was 27.3% and 40.0% in diabetics. In the
logistic regression, a statistically significant association was observed in hypertensive patients
between CKD and illiterate individuals (OR = 1.87; 95%CI 1.14; 3.07), with uncontrolled hypertension
(OR = 2.38; 95%CI 1.45; 3.94) and sedentary (OR = 1.63; 95%CI 1.02; 2.60). In diabetics, the
variables evaluated lost statistical significance after adjustment.

CONCLUSIONS:The high prevalence of CKD among hypertensive and diabetic patients should be a
cause for concern due to the impact on quality of life and mortality. Important factors must be
addressed, such as controlling morbidities and changing unhealthy habits.

Funding: Research Support Foundation of the State of Acre (FAPAC), PPSUS - Agreement No.
837567/2016, Process No. 6068-18-0000299, Grant Term No. 032/2018.

Keywords: Cardiovascular diseases, Outcomes, Epidemiology.
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Exposure to pesticides and breast cancer in the
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BACKGROUND AND AIM:Breast cancer is a public health issue worldwide and a disease which requires
prevention and control owing to its high rates of incidence and mortality, and most cases of cancer are
associated with environmental exposure, including pesticides. Since 2008, Brazil has ranked as one of
the largest users of pesticides worldwide and the city of Petropolis is a main agricultural center.
Against this background, the objective of the present study was to investigate the association between
self-reported pesticide exposure and female breast cancer, according to risk factors related to
exposure to estrogen, in women hospitalized in the city of Petropolis, a city where this relationship has
not previously been investigated.

METHOD:A hospital-based case-control study was conducted in Petrépolis city, Brazil. The study data
were obtained through interviews, and the magnitude of the association between self-reported
pesticide exposure and breast cancer was determined using unconditional logistic regression.
RESULTS:A higher estimated risk for breast cancer was found in women exposed to pesticides for 10
or more years, where this association was not statistically significant after adjusting for potential
confounders (OR = 1.40; 95% CI 0.85 - 2.49). A positive statistically significant association was
found between breast cancer and higher educational level or previous use of hormone replacement
therapy (HRT), whereas having had 2 or more pregnancies to term proved a protective factor.
CONCLUSIONS: Further studies elucidating the contribution of pesticide exposure to the development
of breast cancer are needed, given that current findings in the literature are conflicting.

Keywords: Chemical exposures, Pesticides, Cancer and cancer precursors, Environmental
epidemiology, Female.
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Particulate matter characterization from
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kitchens
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BACKGROUND AND AIM:The most significant source of indoor air pollution (IAP) in rural areas remains
using unclean fuels like solid biomass for cooking activities. It releases high concentrations of air
pollutants, specifically particulate matter (PM), into the indoor air. Therefore, burning such fuels in
enclosed spaces such as small household kitchens is a major risk factor for aggravation of respiratory
diseases like chronic obstructive pulmonary disease (COPD). To understand this in detail, a monitoring
campaign was carried out in selected houses from Mysuru, Karnataka.

METHOD:Continuous real-time measurement of PM was carried out to understand its diurnal
variations. The houses were chosen to include varied cookstoves (traditional and improved) and
kitchen (separate and open) configurations as well as with and without COPD patients. PM samples
were also collected from the kitchen microenvironments to study the personal exposure of the cooks.
The collected samples underwent morphological and chemical analyses to characterize them
methodically.

RESULTS:The results showed that indoor separate kitchens had 3.5 times higher PM concentrations
than open kitchens. Similarly, kitchens using improved cookstoves showed pollutant concentrations up
to 1.8 times lower than the traditional mud or concrete cookstoves commonly used in rural areas.
Cooking activities released 10-20 times higher PM concentrations. Physico-chemical characterization of
the PM samples showed higher levels of carbon, heavy metals, and toxic compounds in houses with
COPD patients.

CONCLUSIONS:Cooking using solid biomass fuels remains the central issue in rural India. The study
compares PM exposures from different cookstoves and kitchen settings as well as between houses
with and without COPD patients. The PM concentrations and analyses reveal that separate kitchens
using traditional cookstoves with biomass fuels are the worst-case scenario. These kitchen and
cookstove setups must be improvised, considering exposure and the likelihood of future health issues.

Keywords: Particle components, Exposure assessment, Heavy metals, Respiratory outcomes



EP-062[Exposures » Other (to be specified with keywords in the keywords section)]

Association between arsenic exposure and
incidence metabolic syndrome in older Chinese
population

Haiyan Jiangl, Simei Zhangl, Yaoyao Linl, Lin Mengl, Fanjia Guoz, Mingjuan Jin2, Jianbing Wang3,
Mengling Tangl, Kun Chen?

1Department of Public Health, Fourth Affiliated Hospital, Zhejiang University School of Medicine,
Hangzhou, China

2Department of Public Health, Second Affiliated Hospital, Zhejiang University School of Medicine,
Hangzhou, China

3Department of Public Health, National Clinical Research Center for Child Health of Children’s Hospital,
Zhejiang University School of Medicine, Hangzhou, China

BACKGROUND AND AIM:Growing evidences showed that heavy metals exposure may be associated
with metabolic diseases. Nevertheless, the relationship between arsenic (As) exposure and metabolic
syndrome (MetS) in older adults is still uncertain and the underlying mechanism of its association
remains unclear. We aimed to prospectively investigate the associations of blood As exposure and its
co-exposure to other metals with incident MetS.

METHOD:The study participants included people aged 65 and above among the Yiwu Elderly Cohort.
The whole blood levels of As as well as other 13 metals were measured using the inductively coupled
plasma mass spectrometry (ICP-MS) at baseline. MetS events were defined according to the criteria of
the International Diabetes Federation (IDF). Linear regression and multivariable logistic regression
models were applied to estimate the association of As with MetS. The Bayesian kernel machine
regression (BKMR) was used to explore the association of metal interactions with MetS.

RESULTS:We found a dose-dependent negative association between As and the incidence of MetS in
the restricted cubic spline curve. In the fully adjusted model, for each increase in IQR concentration of
As, the risk of MetS increased 1.4-fold. In the logistic model, compared with the lowest quartile of As,
the highest quartile group significantly increased the risk of MetS after adjusting for potential
confounders. In the BKMR model, As was considered to be most likely associated with MetS (PIP >
0.5) and we found the negative association between As and MetS risk was stronger at higher level of
iron (Fe).

CONCLUSIONS:Higher blood As was remarkably associated with the elevated incidence of MetS in
elderly Chinese population. Potential interaction effects of As and Fe on MetS may exist. These
findings suggested future studies should further confirm the potential role of As in MetS.

Keywords: arsenic, metabolic syndrome, iron, BKMR analysis
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BACKGROUND AND AIM:Tibetan people are one Chinese ethnic minority living in Qinghai-Tibet Plateau
with an average altitude of more than 4,500 meters. High altitude could cause a different antibiotic
exposure in terms of source and health risk, but relevant information is limited in Tibetan people.
METHOD:We investigated 476 Tibetan pregnant women in Lhasa, Tibet in 2021 and measured 30
antibiotics from five categories in urine, including 13 veterinary antibiotics (VAs), five human
antibiotics (HAs), and 12 human/veterinary antibiotics (H/VAs). Food consumption was investigated by
a brief food frequency questionnaire. Health risk was assessed by hazard quotient (HQ) and hazard
index (HI) based on acceptable daily intakes (ADIs).

RESULTS:AIl antibiotics were overall detected in 34.7% of urine samples with the 75th percentile
concentration of 0.19 ng/mL (0.35 ug/g creatinine). HAs, VAs, and H/VAs were respectively detected
in 5.3%, 13.0%, and 25.0% of urine samples, with the 95th percentiles of 0.01 ng/mL (0.01 ug/g
creatinine), 0.50 ng/mL (0.99 ug/g creatinine), and 3.58 ng/mL (5.02 ug/g creatinine), respectively.
Maternal age, smoking of family members, and housework time were associated with detection
frequencies of HAs, VAs, or sum of all antibiotics. Pregnant women with a more frequent consumption
of fresh milk, egg, yoghourt, poultry meat, and fish had a higher detection frequency of VAs or H/VAs.
Only ciprofloxacin and tetracycline had a HQ of larger than one based on microbiological effect in
1.26% and 0.21% of pregnant women, respectively and a HI of larger than one was found in 1.47% of
pregnant women.

CONCLUSIONS:AnN evident antibiotic exposure from various sources was seen in Tibetan pregnant
women with some basic characteristics of pregnant women as potential predictors. Several animal-
derived food items were important sources of exposure to antibiotic with a fraction of pregnant women
in the health risk related to microbiological disruption of gut microbiota.

Keywords: Pharmaceuticals, Long-term exposure, Risk assessment, Pregnancy outcomes
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BACKGROUND AND AIM:Preschool children have spent probably 90% of their time indoor, thus the
indoor air quality would crucially affect their health. Notably, some may spend more than 10 hours per
day in kindergarten in Taiwan due to their parents’ work pattern. Airborne bioaerosol (i.e. bacterium,
fugus) poses a high health risk for children; thus, this study aimed to investigate the airborne aerosol
in kindergarten and its potential controlling factors.

METHOD:This study utilized Anderson bioaerosol samplers to collect samples at a flow rate of 28.3
L/min for 5~10 minutes during March, 2021 to December 2022 in kindergartens located in Miaoli. In
addition, we also used simple commercialized indoor air quality (IAQ) sensors to collect some indoor
pollutants’ levels in order to estimate possible IAQ. The dominate bacteria were also identified.
RESULTS:The results indicated that the level of fugus was higher than that of bacterium in the indoor
environment; in addition, the predominant bacteria were Gram-positive bacterium. The concentrations
of fugus, total bacterium, Gram-positive bacterium, in summer were 1415 CFU/m3, 582 CFU/m3, 594
CFU/mS3, respectively. The level of bacterium was associated with the level of CO2 (p =0.034, r =
0.335), whereas the level of fugus was associated with relative humidity (p =0.003, r = 0.457) and
CO2 (p =0.028, r = 0.353). The dominant bacteria were Staphylococcus spp. and Micrococcus spp.. If
U.V. or ozone was applied to inhibit the growth (or to diminish) the indoor levels of bacterium and
fugus, we found the inactivation efficiencies were 72.4%, 75.6% for bacterium and 85.4%, 66.9% for
fugus, respectively.

CONCLUSIONS:The application of U.V. or ozone would significantly inactivate indoor airborne
bacterium (Staphylococcus spp. and Micrococcus spp.) and fugus, therefore, can improve the IAQ for
kindergarten in terms of bioaerosol and prevent preschool children from potential health risk.

Keywords: Children's environmental health, Microbes
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Association between phthalate exposure and
sleep quality: results from a nationwide analysis
of pregnant women
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BACKGROUND AND AIM:Evidence linking environmental toxicants to sleep quality is growing, but
these associations during pregnancy remain unclear. In the present study, we examined association
between phthalate exposure and sleep quality among pregnant women using repeated exposure
measurements.

METHOD:Spot urine samples collected from a nationwide sample of 2,324 pregnant women at two
time points during pregnancy were analyzed for exposure biomarkers of eight phthalate metabolites.
We investigated associations between summary and individual phthalate metabolites and self-reported
sleep measures using generalized ordinal logistic regression and generalized estimating equations
models adjusted for age, body mass index, education, gestational age, income, physical activity,
smoking, occupation, chronic health condition, depression, and urinary cotinine level.

RESULTS: Multiple individual phthalates and summary measures of phthalate mixtures, including the
phthalates from plastic sources (>Plastic), di-(2-ethyhexyl) phthalate (XDEHP), anti-androgenic
phthalates (ZAA), and all phthalate metabolites (>Phthalates), were associated with lower sleep
efficiency. To illustrate, every 1-unit log increase in AA was associated with a reduction of sleep
efficiency by 1.26% (95% confidence interval [CI]: -2.30, -0.21; q < 0.05). >AA and >Phthalates
were associated with shorter sleep duration and longer sleep latency. Associations between >DEHP
and >Plastic and sleep efficiency differed by urinary cotinine level (p-interaction < 0.01).
CONCLUSIONS:Results indicate that higher phthalate exposure may be related to low sleep efficiency,
short sleep duration, and prolonged sleep latency during pregnancy.

Keywords: Sleep, phthalates, Pittsburgh Sleep Quality Index, pregnant women
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BACKGROUND AND AIM:Both particulate air pollution and residential greenness have been shown to
be associated with sleep quality in the general population, but its influence on maternal sleep quality
during pregnancy has not been assessed. This study aimed to explore the individual and interactive
effects of exposure to particulate matter (PM) air pollution and residential greenness on sleep quality
among pregnant women.

METHOD:We analyzed 4,876 pregnant women from the Korean Children’s Environmental Health
Study. Prenatal sleep quality was assessed by the Pittsburgh Sleep Quality Index (PSQI). Average
concentrations of PM (PM2.5 and PM10) during pregnancy were estimated through land use
regression, and residential greenness in a 1000 m buffer around participants’ residences was
estimated based on the Normalized Difference Vegetation Index (NDVI1000-m). We used modified
Poisson regression models to estimate the effects of NDVI, PM, and their interaction on poor sleep
quality (PSQI > 5), adjusted for a range of covariates.

RESULTS:After adjustment for confounders, each 10 ug/m3 increase in PM2.5 and PM10 exposure was
associated with higher risks of poor sleep quality (Relative Risk (RR) 1.06, 95% confidence interval
(CI): 1.02, 1.11; RR 1.08 (95% CI: 1.05, 1.12), respectively), each 0.1-unit decrease in NDVI1000-m
was associated with a higher risk of poor sleep quality (RR 1.03, 95% CI: 1.01, 1.05), and the
interaction term between PM2.5 and NDVI1000-m was 1.06 (95% CI: 1.01, 1.11) with a p-value of
0.010. Associations of PM with poor sleep quality differed by depressive symptoms.
CONCLUSIONS:Our study showed that exposure to PM was associated with an increased risk of poor
sleep quality, whereas residing in greener areas was associated with a lower risk of poor sleep among
pregnant women. This suggests that green space planning and air pollution control can jointly improve
the quality of sleep.

Keywords: Environment, particulate matter, pregnancy, residential greenness, sleep quality
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BACKGROUND AND AIM:The Hebei Spirit spilled crude oil in the Yellow Sea of Korea, December 2007.
Oil spills are complex exposure to environmental pollutants, including metals and polycyclic aromatic
hydrocarbons (PAHs), which can induce oxidative stress and associated with various diseases. This
study aims to evaluate the health effects of oxidative stress from oil spills using the environmental risk
score (ERS) to measure the multiple pollutants using repeated measured data.

METHOD:Our analysis included 618 participants from a prospective cohort data generated by the
Health Effect Research on Hebei Spirit Oil Spill study (HEROS), consisting of participants who
participated to cleanup activities or lived near the oil spill site from 2009 to 2014. We used four metals
in urine (Hg and Cd) and blood (Mn and Pb), and two urinary PAHs metabolites (2-naphthol and 1-
hydroxypyrene) to construct multiple pollutants. As oxidative stress markers, urinary 8-hydroxy-2'-
deoxyguanosine and Malondialdehyde were used. We derived ERS from nine statistical models: elastic
net models, adaptive elastic net models, weighted quantile sum regression, Bayesian weighted
quantile sum regression, Bayesian kernel machine regression, Bayesian additive regression tree, and
super learner. To evaluate and compare the performance of ERS, we performed a logistic regression
model for the oxidative stress risk group, defined as having more than 95 percentiles value in general
population for each marker, and plotted 95% confidence ellipses of ERS.

RESULTS:Levels of oxidative stress markers were significantly different depending on clean-up
activities. The performance of ERS based on super learner (ERS-SL) was the best among the nine
models. We confirmed the odds ratio from ERS-SL was more stable than using a single pollutant and
the oxidative stress risk group had higher levels of ERS-SL than the non-risk group.
CONCLUSIONS:This study highlights the health effect of oxidative stress associated with exposure to
multiple pollutants caused by oil spills using ERS.

Keywords: Multi-pollutant, Exposure assessment-biomarkers of exposure, Mixtures analysis,
Environmental epidemiology
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BACKGROUND AND AIM:A better understanding of cancer familial history role in women with benign
breast diseases could guide breast cancer high-risk surveillance. AIM: To analyze the interaction
between a family history of cancer and clinical-environment factors on BBD risks.

METHOD:This is an interaction study using a case-only approach among 353 women with breast
biopsies from two reference-hospitals in Rio de Janeiro between 2013 and 2018. Participants were
classified according to cancer familial history (none, all cancer; breast/ovary/prostate cancer;
breast/ovary cancer; and breast cancer only). Non-conditional logistic regression was used to estimate
crude and adjusted interaction OR between clinical-environmental factors and cancer familial history,
and respective 95% confidence interval (95%CI), according to the presence of proliferation, and
atypia. We estimated correlations between the age of familial cancer at diagnosis and age at BBD
diagnosis, with 95% CI, using a linear regression model.

RESULTS:For proliferative lesions, significant interaction OR (iOR) between all cancer familial history
and age < 50 years (iOR=2.29;CI95%:1.09-4.79), and 1st. Pregnancy>30yo (iOR=3.19:CI95% 1.01-
10); while age <50 years interacted with familial history of breast/ovary/prostate
(iOR=3.42;CI95%:1.47-7.93), breast/ovary (iOR=3.39:CI95%1.23-9.32), and breast only
(iOR=2.85;CI95%:1.02-7.95). Regarding the risk of BBD with atypia, age < 50 years interacted with
cancer familial history of any site (iOR=14.40;CI95%:2.29-90.6), breast/ovary/prostate
(iOR=14.40;CI95%:2.29-90.6), breast/ovary (iOR=11.87;CI95%:1.19-118.5), breast only
(iOR=11.87;CI95%:1.19-118.5). Mother/father’s age at diagnosis of any cancer
(B=0.50;95%CI:0.01-0.55) was statistically associated with proliferative BBD age.
CONCLUSIONS:The risk of proliferative BBD increased with the interaction between all cancer familial
history and age <50 years, and 1st. Pregnancy>30yo; and between age <50 years with familial
cancer history of breast/ovary/prostate, breast/ovary, and breast only. BBD with atypia risk increased
with the interaction between age <50 years and cancer familial history of all sites,
breast/ovary/prostate, breast/ovary, and breast only. The older the mother and father cancer
diagnosis, the older proliferative BBD women are at diagnosis.



Keywords: breast cancer, cancer precursors, familial cancer history, case-only study, clinical-
environment interaction
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BACKGROUND AND AIM:to explore the age, period, and birth-cohort effects on stomach cancer
incidence trends during 3 decades in selected Latin American populations.

METHOD:A time-trend study was performed using Cancer Incidence in Five Continents data from high-
quality population-based cancer registries (PBCRs) in Latin American countries. Crude and age-
standardized incidence rates (ASRs) were calculated. Time trends in ASRs were assessed using the
average annual percentage change (AAPC). Age-period-cohort effects were estimated by Poisson
regression for individuals aged between 20 and 79 years with stomach cancer informed by PBCRs from
1983 to 2012 in Cali (Colombia); from 1982 to 2011 in Costa Rica; and from 1988 to 2012 for Goiania
(Brazil) and Quito (Ecuador). The goodness-of-fit model was tested using the deviance of the models.
RESULTS:Decreases in age-standardized incidence rates were observed for both genders in all
populations covered by PBCRs. Age affected the rates significantly in all areas, with curve slopes
reaching peaks in the older age groups. Increased trends were observed in recent cohorts for both
genders in Cali, and among women in Quito. In Costa Rica and Goiania, decreasing trends were
observed among recent cohorts for both genders. The period effect showed an increased ratio rate for
both genders in Costa Rica (1997-2001), and Goiania (2003-2007), while Quito (1998-2002)
presented a decrease.

CONCLUSIONS:Despite the decreasing gastric cancer trends in the past 30 years observed for both
genders in all studied populations, positive cohort effects were seen for both genders in Cali, and
among women in Quito, while decreasing trends were observed in Goiania and Costa Rica for recent
cohorts. The economic market opening process may have led to changes in the risk factor exposures
over successive generations. These geographic and gender variations may reflect
cultural/ethnic/gender differences and differences in dietary and smoking rate patterns.

Keywords: gastric cancer incidence, trend analysis, age-period-cohort analysis, ecological study,
Latin-America
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BACKGROUND AND AIM:Characterize the clinical-environment profile of hospital-based gastric cancer
cases, estimate gastric cancer treatment-delays prevalence and associated factors in Brazil from 2007
to 2017.

METHOD:This is an exploratory study of hospital-based gastric cancer cases identified at Brazilian
Hospital-based Cancer Registries from 2007 to 2017. Cases were identified at the national SIS-HBCR
database, according to the State of residency. All public cancer hospitals report cancer cases regularly,
while private cancer hospitals only report spontaneously. Days from 1st specialist appointment to
diagnosis, and from diagnosis to treatment were estimated and later categorized into <30/>30 days
and <60/>60 days, respectively. Treatment-delay prevalences were estimated according to State of
residency, and clinical-environment factors. Associated factors were estimated by crude and adjusted
logistic regression, with respective 95% confidential interval(95%CI).

RESULTS:From 76.157 primary gastric cancer cases, 65% were male, 28.9% were aged 60-69, 14.6%
were illiterate, 48.7% were incomplete middle school, 62% had a partner, and 48.5% lived in
Southeastern Brazil. Surgery was the main treatment(51.1%), while 43.2% of cases were diagnosed
with stage-1V, 23% stage-III, 18.9% stage-II, and 14.9% stage-0/1. Median time for diagnosis was 11
days. Among those with diagnosis without treatment, treatment-delay median was 63 days, 64 days
for surgery, 62 days for chemotherapy, and 76 days for radiotherapy. Treatment-delay prevalence
was 49%, and associated factors were age >40y/0(OR=1.42;95%CI:1.19-1.71), living in
southeastern (OR=2.20;95%CI:1.96-2.47), and northern (OR=3.52;95%CI:2.91-4.26), being
illiterate (OR=2.29;95%CI:1.70-3.08), having private health-service (OR=0.80;95%CI:0.70-0.90),
stage-0/IA (OR=2.16;95CI:1.79-2.61) and IB/IIIA (OR=1.44;95%CI:1.31-1.57), receiving
radiotherapy (OR=1.40;95%CI:1.16-1.69), and chemotherapy (OR=1.13;95%CI:1.03-1.25).
CONCLUSIONS:In Brazil, hospital-based gastric cancer cases are mostly men, aged 60+, low
educated, with advanced stages. Treatment-delays were over 50% for those with a diagnosis without
treatment. Age >40y/o, living in southeastern and northern, being illiterate, having health secure,
stage-0/IA and IB/IIIA, radiotherapy, and chemotherapy were independently associated with
treatment-delay.

Keywords: gastric cancer, cancer treatment delays, Socio-economic factors, environmental
disparities, epidemiology
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Associations between agrichemical mixtures
and childhood cancer in Nebraska counties- a
Generalized Weighted Quantile Sum Regression
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BACKGROUND AND AIM:Human exposure to agrichemical mixtures occurs frequently in agriculturally
dominant US states, including Nebraska. Nebraska's age-adjusted incidence rates (AAR) for childhood
cancers are among the highest in the US. Previous studies indicated associations between
agrichemical exposures (atrazine and nitrates) and pediatric cancer rate, assuming single pollutant
exposure with conventional statistical models. OBJECTIVES: To evaluate the joint association between
agrichemical mixtures exposure and pediatric cancer. Additionally, to identify chemicals of concern
while adjusting for social vulnerability factors.

METHOD:Agrichemical exposures at a county scale were quantified using USGS Pesticide National
Synthesis Project for Nebraska's most frequently applied pesticides from 1992 to 2014. Outcomes
were quantified using pediatric cancer diagnosed among children < 20 years of age (1992-2014) from
the Nebraska cancer registry. We adjusted for social vulnerability factors such as race, income,
employment, and access to care, obtained from the American Community Survey 5-Year estimates.
The associations between 30 agrichemicals frequently applied in Nebraska, and pediatric cancer
(including sub-types) at a county scale were assessed using the Generalized Weighted Quantile Sum
Regression (gWQS) model. The joint association model was fit assuming a Poisson distribution and
using pediatric population as an offset-term and a-priori-based social vulnerability factors as
covariates. Furthermore, we included repeated holdout validation to identify variance in our effect
estimates.

RESULTS:We observed a statistically significant positive association between the 30 agrichemicals and
pediatric cancer. These associations were not limited to overall cancers but also to Central Nervous
System tumors (CNS) and leukemia. The strength of associations was stronger among CNS cancers
(B=0.36, CI = 0.14, 0.57) compared to overall cancer (3=0.30, CI = 0.16, 0.44) and leukemia
(B=0.23, CI =0.09, 0.38). The insecticide Tefluthrin and herbicide Quizalofop contributed higher
weights to the joint association between exposure mixture and overall cancer.

CONCLUSIONS:These findings may explain the agrichemical mixture effects on childhood cancer

Keywords: chemical exposures, mixtures, pesticides, socio-economic factors, cancer
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Personal breathing zone concentrations of
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groups at a brick kiln in Nepal
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BACKGROUND AND AIM:Chronic obstructive pulmonary disease (COPD) is the third leading cause of
death globally. Brick workers in Nepal are uniquely vulnerable to developing COPD. Understanding
brick workers’ total aerosol exposures is complicated due to multiple contributing sources, including
brick kiln smoke, ambient air pollution, brick dust, and household air pollution. The objective of this
study was to use 24-hr breathing zone (PBZ) monitoring to characterize particulate matter less than
2.5 uym (PM2.5) exposures among brick workers across work and living microenvironments.
METHOD:In this observational, cross-sectional study, adult Nepalese brick workers (N = 48) were
sampled from five occupational groups (administration, firemaster, green brick hand molder, green
brick machine molder, top loader) at a single brick kiln in Bhaktapur, Nepal, in March 2023. PBZ
samples were collected for approximately 24 hours using RTI MicroPEMs, a miniaturized, wearable
aerosol monitor that allows for sampling of PM2.5 aerosols using both gravimetric (filter-based) and
nephelometer-based (datalogged) readings. Linear regression models were used to calculate
geometric mean (GM) PM2.5 concentrations and determine whether GM PM2.5 concentrations differed
by occupational group.

RESULTS:The overall GM PM2.5 concentration in the PBZ of the brick workers was 74.90 ug/m3 (95%
confidence interval [CI]: 58.85, 95.34). GM PM2.5 concentrations were significantly different (p =
0.0002) among workers in the five occupational groups with administration having the lowest
concentrations (GM: 20.96 pg/m3; 95% CI: 11.51, 38.17) and green brick hand molders having the
highest concentrations (GM: 115.14 ug/m3; 95% CI: 82.35, 160.99).

CONCLUSIONS:This study improves on previous studies of brick workers in Nepal by using a larger
sample size, using PBZ sampling, and including workers in administration and top loading. Although all
five occupational groups had GM PM2.5 concentrations above the World Health Organization’s
recommendations, non-administration occupational groups had particularly high concentrations and
should be targeted for interventions.

Keywords: air pollution, particulate matter
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Ambient fine particulate matter exposure and
risk of non-Hodgkin lymphoma in the NIH-AARP
Diet and Health Study

Jared A Fisher, Xiuqgi Ma, Linda M Liao, Joel D Kaufman, Debra T Silverman, Rena R Jones
Division of Cancer Epidemiology and Genetics, National Cancer Institute, Rockville MD, USA

BACKGROUND AND AIM:Particulate and dust exposure has been associated with non-Hodgkin
lymphoma (NHL) in occupational settings, but studies of ambient PM2.5 are scarce. We aimed to
investigate this association for the first time by histologic subtype.

METHOD:We estimated outdoor PM2.5 concentrations at the residential enrollment (1995-1996)
address for 451,202 participants of the NIH-AARP Diet and Health Study, a cohort located in 6 states
(California, Florida, Louisiana, New Jersey, North Carolina, and Pennsylvania) and 2 metropolitan
areas (Atlanta, Georgia, and Detroit, Michigan). We used annual estimates from a national
spatiotemporal model to assess PM2.5 concentrations for a 5-year pre-enrollment period (1990-1994).
We used Cox regression to estimate associations (hazard ratio, HR; 95% confidence interval, 95%CI)
with NHL and major histologic subtypes per interquartile range (IQR; 4.4ug/m3) increase in PM2.5,
adjusting for demographic characteristics, body mass index (BMI), smoking status and intensity, and
census-tract median household income. We also examined models stratified by BMI and state.
RESULTS:There were 6,466 incident cases of NHL diagnosed through 2011. We found a positive and
statistically significant association with follicular lymphoma (HRIQR=1.16; 95%CI=1.02-1.31; 788
cases); associations for other subtypes were not apparent. An overall NHL association was not
apparent (HRIQR=0.99; 95%CI=0.95-1.04), and no differences were observed by BMI (p-interaction
>0.05). NHL risk was significantly elevated with PM2.5 levels in Pennsylvania (HRIQR=1.28;
95%CI=1.06-1.54), but a test for interaction by state was not significant (p-interaction >0.05).
CONCLUSIONS:Our findings from this large U.S. cohort indicate that PM2.5 may be associated with
risk of follicular lymphoma. Future investigations of NHL and PM2.5 should consider histologic
subtypes and examine whether differences in regional PM constituency influence risk.

Keywords: air pollution, particulate matter, Cancer and cancer precursors
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Ingested nitrate and nitrite and risk of renal cell
carcinoma in the Agricultural Health Study
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BACKGROUND AND AIM:Limited studies have shown associations of ingested nitrate and nitrite with
renal cell carcinoma (RCC) incidence. We evaluated exposure from drinking water and diet and RCC
incidence in the Agricultural Health Study, a cohort of pesticide applicators and their spouses in Iowa
and North Carolina.

METHOD:For applicators and spouses, we used the enrollment water source (1993-1997; N=74,919)
to compute average nitrate concentrations in public water supplies (25% of participants) from
historical monitoring data and estimated nitrate concentrations in private wells (71%) using random
forest models. We excluded 4% using other water sources. We used Cox regression models adjusted
for age, state, body mass index, and smoking status to estimate hazard ratios (HR) and 95%
confidence intervals (CI) for nitrate exposure quintiles. Among those who completed the NCI Dietary
History Questionnaire at first follow-up (N=28,446), we calculated HRs for tertiles of daily intakes of
nutrient density-adjusted dietary nitrate and nitrite (mg/1000 kcal) and examined associations for
water nitrate stratified by median levels of red meat and vitamin C consumption, factors linked to
increased and decreased endogenous nitrosation, respectively.

RESULTS:We identified 345 RCC cases (139 with diet information) through 2019 (Iowa) and 2014
(North Carolina). Drinking water nitrate concentrations were not associated with risk (HR
Q5>3.75mg/L vs. Q1<0.7mg/L=0.93, 95%CI:0.66-1.31, p-trend=0.84); associations did not vary by
red meat or vitamin C consumption. Higher dietary nitrate intake was associated with increased RCC
risk (HR T3 vs. T1=2.3, 95%CI:1.5-3.7, p-trend<0.0001). Dietary nitrite from plants but not animal
sources was associated with elevated risk (HR T3 vs. T1=1.5, 95%CI:0.95-2.4, p-trend=0.06).
CONCLUSIONS:Our study findings do not support an association between nitrate concentrations in
drinking water and risk of RCC. Novel findings of increased risk among participants with higher dietary
nitrate and plant nitrite consumption merit additional investigation to better understand how these
factors may increase RCC risk.

Keywords: Incidence, Cancer and cancer precursors, Water quality, Food/nutrition, Exposures
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BACKGROUND AND AIM:Exposure to per- and polyfluoroalkyl substances (PFAS) has been linked with
many adverse health outcomes including cardiovascular, liver, and kidney diseases, and adverse
reproductive and developmental outcomes. However, the underlying biological activity and toxicity
information of PFAS in humans are not fully elucidated. We evaluated the associations of PFAS
exposure with the proteomics profile in young adults.

METHOD:This cross-sectional study included 137 young adults with a history of overweight or obesity
from the Southern California Children’s Health Meta-AIR study. Plasma PFAS (i.e., PFOS, PFOA,
PFHxS, PFHpS, PFNA, PFDA) were quantified using liquid-chromatography high-resolution mass
spectrometry. Plasma proteins (n=384) in cardiometabolic panel were measured utilizing the
proximity extension assay. A proteome-wide association study (PWAS) examined associations of
exposure to log2 transformed individual PFAS and PFAS mixtures with 346 unique proteins using linear
regression adjusting for age, sex, race/ethnicity, and parental education. Hierarchical clustering was
performed using complete-linkage to identify protein clusters associated with PFAS. UniProtkKB/Swiss-
Prot, a protein database, was used to annotate the protein functions.

RESULTS:Overall, 104 proteins were marginally associated with at least one PFAS (p<0.05).
Hierarchical clustering on the test statistics identified a cluster of PFAS down-regulated proteins and a
cluster of PFAS up-regulated proteins. PFAS mixtures were marginally associated with up-regulation of
nine proteins with functions of initiation of innate immune response (i.e., LBP, SPON2), pro-
inflammation (i.e., LBP, GDF15), protein digestion (i.e., CELA3A, PRSS2), anti-apoptosis (i.e., TIMP1),
oxidative stress (i.e., GDF15), as well as with down-regulation of nine proteins with functions of
immune regulation (i.e., FCGR2A, ADGRES5), both anti-angiogenesis (i.e., COL4A1, THBS4) and pro-
angiogenesis (i.e., NOTCH3, IL19), and neural development (i.e., NOTCH3, CNTN1).
CONCLUSIONS:PFAS exposure was associated with broad alterations of the proteomic profile in young
adults. The biological functions of these proteins provide insight on the underlying mechanisms of
PFAS toxicity on adverse health outcomes.

Keywords: per- and polyfluoroalkyl substances, PFAS, proteomics, biological processes
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Thyroid hormones mediate the association
between single and mixed polycyclic aromatic
hydrocarbons exposure with visceral adipose
accumulation
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BACKGROUND AND AIM:Polycyclic aromatic hydrocarbons (PAHs) have been reported to be associated
with obesity-related cardiovascular risk, and visceral adiposity carries a major contribution to the
obesity-induced disease burden. Therefore, exploring the effect of PAHs on visceral adipose tissue
accumulation is of great significance for early warning and targeted intervention. The present study
aimed to examine the association between PAHs exposure with visceral adiposity and further explore
the potential mediating role of thyroid hormones.

METHOD:We investigated levels of nine urinary PAHs metabolites and serum thyroid-stimulating
hormone (TSH) and free thyroxine (FT4) in 2190 adult participants in the National Health and
Nutrition Examination Survey (NHANES) between 2007 to 2012 and quantified their visceral adiposity
and lipid accumulation status by two indicators: visceral adiposity index (VAI) and lipid accumulation
products (LAP). Multiple linear regressions were used to assess the effect of single PAHs components
on visceral adiposity. Then, we used weighted quantile sum (WQS) regression models and Bayesian
kernel machine regression (BKMR) models to estimate the association of mixed PAHs exposure with
visceral adiposity. Finally, mediation analysis was used to explore the mediating role of FT4 and TSH
in this association.

RESULTS: Multiple linear regressions showed that multiple urinary PAHs metabolites were significantly
associated with both VAI and LAP after fully adjusting for covariates. The WQS indices of PAH mixtures
showed significant positive effects on VAI (0.305, 95 % CI: 0.109-0.501) and LAP (8.600, 95 % CI:
4.577-12.623). The BKMR model indicated that VAI and LAP tended to increase significantly with the
concentration of PAHs mixture. Furthermore, the mediated analysis showed that FT4 mediated the
effect of single or mixed PAHs on visceral fat.

CONCLUSIONS:In conclusion, our results suggest that PAHs exposure may increase visceral adipose
accumulation by decreasing FT4 levels.

Keywords: Mixtures, Endocrine disrupting chemicals, Obesity and metabolic disorders, Mixtures
analysis, Environmental epidemiology.
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Concentrated animal feeding operations
(CAFOs) in relation to environmental justice
metrics and related variables in Wisconsin,
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BACKGROUND AND AIM:The growth of concentrated animal feeding operations (CAFOs) has caused
significant environmental detriments and raised concerns regarding environmental justice with CAFOs
exposure. This study examined environmental disparities in exposure to CAFOs with several
environmental justice metrics and considered exposure intensity.

METHOD:We obtained data on permitted CAFOs (July 2021) from the Wisconsin Department of Natural
Resources. We used Census tract level variables from the 2010 Census to evaluate environmental
disparities by environmental justice metrics and related variables (i.e., percentages of Non-Hispanic
White, Non-Hispanic Black, or Hispanic; percentage living below the poverty level; median annual
household income; income inequality (Gini index); percentage with education less than high school
diploma; racial isolation (RI) for Non-Hispanic Black; and educational isolation (EI) for population
without a college degree). We assessed exposure to CAFOs as the sum of animal units (AUs) within
each Census tract and investigated exposure disparities by comparing distributions of environmental
justice metrics based on CAFO status (i.e., never, expired, or current) and Census tract-level CAFOs
exposure intensity categories (i.e., from low exposure (quartile 1) to high exposure (quartile 4)).
RESULTS:CAFOs in Wisconsin were generally located in areas with lower percentages of racial
minorities and high SES communities; however, within the areas with current CAFO exposure, areas
with high CAFOs exposure intensity had higher percentages of non-Hispanic Black and Hispanic, and
lower percentages of non-Hispanic White populations compared to areas with low CAFOs exposure.
CONCLUSIONS:Our findings add to the growing body of literature on environmental disparities
associated with CAFOs exposure. These results have implication of future studies on environmental
justice and CAFOs exposure and suggest the need for further research using accurate exposure
assessment in other regions.

Keywords: Environmental justice, Disparities
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BACKGROUND AND AIM:Increasing concern about air pollution and health impacts has led to the
development of low-cost monitors suitable for wide-scale deployments and use by citizen scientists.
Moreover, technological advancements have reduced the size, weight, and power requirements of
devices such that they may be readily transported in sufficient quantity into under-resourced
communities where vehicle travel to homes and mains electricity supply in the home is unavailable.
The objective of this project was to utilize the recently released AirU+ v2.2 low-cost particle sensor to
monitor indoor particulate matter less than 2.5 ym (PM2.5) aerosols pollution in the homes of two
types of brick manufacturing workers in Bhaktapur, Nepal, in March 2023.

METHOD:A subset of 48 workers who lived on-site voluntarily participated in an observational, cross-
sectional study investigating inhalation exposures and chronic obstructive pulmonary disease (COPD).
Workers participating in automated brick molding had a distinct home structure (n=6) that was
different from the homes (n=6) of workers manually forming bricks. Stationary AirU sensors were
placed in each workers’ homes for an average of 60.55 hours. Linear regression models were used to
calculate mean PM2.5 concentrations in the homes overall and by brick molding group.

RESULTS:The overall mean PM2.5 concentration in the homes was 139.19 ug/m3 (95% confidence
interval [CI]: 119.89, 158.50) and the PM2.5 concentrations in the homes of automated brick molders
(mean: 116.82; 95% CI: 98.29, 135.34 ug/m3) were significantly different (p = 0.0034) from
concentrations in the homes of manual brick molders (mean: 161.57; 95% CI: 143.05, 180.09
pg/m3).

CONCLUSIONS:This is the first study to compare the indoor PM2.5 concentrations of these two types
of brick molding workers in Nepal. Although indoor concentrations of PM2.5 were highest in the homes
of manual brick molders, interventions to lower PM2.5 concentrations in the homes of both types of
brick molders are warranted.

Keywords: air pollution, particulate matter
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hydrocarbons, and toxic metal concentrations in
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BACKGROUND AND AIM:Highway emissions are large contributors to particulate matter exposures.
METHOD:PM2.5 and PM10 filter samples were collected upwind and downwind of two southern
California highways and analyzed for phthalates, potentially toxic metals, ions, organic and elemental
carbon, polycyclic aromatic hydrocarbons (PAHs), and marker species for source apportionment.
Source samples of road dusts, brake dusts, and tire dusts were also obtained, suspended, sampled
onto filters through size selective inlets, and analyzed for the same components.

RESULTS:Phthalate concentrations were as high as 4 pg/m3 and were dominated by bis(2-
ethylhexyl)phthalate (DEHP) followed by di-n-octyl phthalate (DnBP); these are plasticizing agents
used in some tire manufacturing. Average PAH concentrations ranged from 5.1 to 8.6 pg/m3 and were
dominated by engine exhaust contributions. Brake pads contained potentially toxic metals such as
copper, zinc, barium and lead and were enriched in ambient air near the highways. PM2.5 and PM10
mass concentrations averaged 10-15 and ~30 ug/m3, respectively. The most abundant PM2.5
components were: organic matter (OM; ~30-40%), mineral dust (~25-30%), and elemental carbon
(EC; ~10-15%). For PM10, mineral dust (~40-45%), OM (~25%), nitrate (~6-11%), and EC (6-8%)
were the dominant component. High correlations were found for elements with common sources, such
as markers for brake wear and road dust.

CONCLUSIONS:On average, contributions from non-tailpipe fractions (brake and tire wear) to PM2.5
exceeded those of tailpipe fractions (diesel and gasoline emissions) at one of the highways (~30% vs.
20%) while they were comparable at another highway that experienced twice the diesel traffic (15-
17% vs. 15-19%). For PM10, non-tailpipe contributions were 2 — 3 times the tailpipe contributions.
Brake wear particles were more abundant than tire wear particles, though there was a higher
uncertainty in the tire wear contribution estimates.

Keywords: Air pollution, Particulate matter, Traffic-related, Particle components
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Secondary students from Callao, Peru, discover
critical points of lead contamination
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BACKGROUND AND AIM:Lead contamination is a health risk that has not been resolved and is related
to conditions of poverty, which affects the global burden of disease, so it is necessary to identify
critical points in communities exposed to lead and its risk levels.

OBJECTIVES: Establish the levels of lead contamination in Callao to establish a risk map from here.
METHOD:MATERIALS-METHODS: Surface soil samples were evaluated in the main streets and
sidewalks of Callao, following the National and International Soil Sampling Standards. The samples are
then analyzed to determine the lead concentration. The lead values obtained were used in order to
elaborate a risk map based on the ERSA criteria.

RESULTS:RESULTS: The risk levels for lead contamination, and supported by national and
international regulations, were: low risk <140 mg/kg, medium risk >140 - <800mg/kg and high risk
>800mg/kg. 50% of the collected soil samples present lead values with medium risk >140 -
<800mg/kg and 30% with high risk >800mg/kg.

CONCLUSIONS:CONCLUSIONS: The level of risk of exposure to lead associated with contaminated
soils in Callao has a distribution similar to that reported internationally and to the findings reported by
our group in previous works. These results can be taken as an input to establish public health policies
aimed at reducing exposure to lead and preventing diseases, especially in children, pregnant women
and the elderly.

Keywords: Students, Callao, hotspots, contamination, lead
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peri-urban Cameroon, Ghana, and Kenya: results
from surveys of household cooks

Jonathan Abuqal, Gohole Arthurl, James Mwitaril, Willah Nabukwangwal, Samuel Iddiz, Reginald

Quansahz, Theresa Tawiah3, Kwaku Poku Asante3, Judith Mangeni4, Edna Sang4, Diana Menya4,
Miranda Baames, Emmanuel BetangS, Bertrand Hugo Mbatchou Ngahane3, Matthew Shupler6, Elisa
Puzzolo6, Daniel Pope6

lcentre for Respiratory Diseases Research (CRDR), Kenya Medical Research Institute (KEMRI),
Nairobi, Kenya

2School of Public Health, University of Ghana, Accra, Ghana

3Kintampo Health Research Centre, Kintampo, Ghana

45chool of Public Health, Moi University, Eldoret, Kenya

>Douala General Hospital, Douala, Cameroon

6Depar’cment of Public Health, Policy and Systems, University of Liverpool, Liverpool, United Kingdom

BACKGROUND AND AIM:Over 90% of all global burns occur in low-and-middle-income-countries,
disproportionately affecting women, who are typically the primary cooks, and children. We determined
the occurrence, severity, and causes of cooking-related burns, and assessed whether the choice of
primary cooking fuel (biomass fuels versus liquefied petroleum gas (LPG)) impacted their prevalence.
METHOD:Cross-sectional surveys were administered to women cooking either primarily with LPG or
exclusively with biomass fuels in peri-urban communities of Kenya, Cameroon, and Ghana.
Information was collected on sociodemographics, cooking patterns, and experience of cooking-related
burns (adult and child) in the previous 12 months. Factors contributing to the prevalence, severity,
and cause of burns were assessed by fuel type using logistic regression analysis.

RESULTS:One in 10 adults (10%, 128 of 1240) and 42 in 1240 (3%) children reported experiencing a
burn in the last 12 months. The self-reported occurrence of burns in adults was higher (24%) in
Cameroon than in Ghana and Kenya (3% and 3%, respectively). For children, the prevalence of burns
was similar across the three countries (4%, 3%, and 3% respectively). Among those reporting a burn,
severity (scarring) was high in both adults (73%) and children (83%). The three most common causes
of child burns included touching hot objects (31%), hot stoves (12%), or direct exposure to flames
(14%). Choice of stove (LPG or biomass fuel) did not appear to be associated with adult burns in
Ghana and Kenya (OR=0.73 and OR=1.42 p>0.05 respectively). Children in households primarily
cooking with LPG had lower odds of experiencing burns (OR=0.30, 95%CI 0.05-1.59), although this
did not reach statistical significance. The use of an LPG stove, however, appeared to reduce the risk of
severe burns in children (OR=0.49, 95%CI 0.25-0.92).

CONCLUSIONS:Cooking-related burns are a frequent and debilitating issue for both adults and
children. The experience of burns is highly context-specific.

Keywords: Outcomes, Other (cooking-related burns), Epidemiology



EP-082[Air pollution » Wildfires]

Physicochemical characterization of Canadian
Wildfire Related Air Pollution in the U.S.
Northeast

Jose Guillermo Cedeno Laurent, Hooman Parhizkar, Georgios Kelesidis, Leonardo Calderon,
Constatinos Moularas, Denisa Lizonova, Philip Demokritou
Environmental and Occupational Health Sciencies Institute (EOHSI), Rutgers University

BACKGROUND AND AIM:During June 2023, the smoke from Canadian wildfires drifted into the
Northeastern United States, making New York City on June 6th the most polluted city in the world.
Our objective is to provide a physicochemical characterization of the particulate wildfire pollutants by
collecting integrated and real-time measurements during the peak days of the wildfire incident.
METHOD:Mass concentration for ultrafine, fine, and coarse PM was obtained with the use of a Harvard
Compact Cascade Impactor. Size distributions were obtained with real time instrumentation (TSI
SMPS 3082; TSI APS 3321). Integrated samples were used for identification of chemical composition:
elemental analysis via ICP-MS and OC/EC analysis via FID. Multiple-Path Particle Dosimetry Modeling
was used to estimate total particle deposition in the human alveolar region for a 72-h constant
exposure period.

RESULTS:Average mass concentrations onf June 6th-7th for PM0.1, PM0.1-2.5, PM2.5-10, PM10 and
above were 95.2 uyg/m3, 111.7 pg/m3, 53.4 ug/m3, and 49.8 pg/m3, respectively. Peak PM2.5
concentrations on June 7th reached 330pg/m3, with a large contribution from ultrafine particles
(PMO0.1 = 165pg/m3). Average particle number concentration for particles with mobility diameter
<200 nm was substantially higher (Average PNC=6053) than for larger particles between 500nm -
20pum (Average PNC= 854.8). Organic carbon content was predominant (OC/EC ratio = 23.6). The
relative abundance of the five most prevalent metals were Fe (48.9%), Ba(12.8%), Ti(10.8%), Mn
(4.4%) and Al (4.3%). The pulmonary deposition of PM0.1 reached 1.42 mg, and a total deposition of
2.3mg for all studied size fractions.

CONCLUSIONS:The strong presence of ultrafine PM concentrations in mass and particle number
concentrations, as well as distinct PM composition is suggestive of different dose-response functions in
comparison to traffic related air pollution. Toxicological studies with the collected material are ongoing
and should inform further about the human health impacts of wildfire air pollution.

Keywords: wildfires, ultrafine particles, chemical composition, air pollution, climate change
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Mapping household-scale livestock husbandry
in LMICs by animal taxon: a Bayesian prediction
model of a key infectious diseases risk factor

Josh Michael Colstonl, Margaret Kosekl, Bin Fangz, Venkataraman Lakshmi?
The University of Virginia School of Medicine
2The University of Virginia

BACKGROUND AND AIM:Around 70% of the world’s 880 million rural poor depend on traditional
animal husbandry for their livelihoods which, while having economic and health benefits, can be a
source of infections through exposure to fecal contamination and respiratory pathogens. Over 60% of
human pathogens are zoonotic, and recent pandemics have resulted from the spillover of zoonotic
pathogens such as Ebola, SARS-CoV2 and Mpox yet there have been few attempts to estimate the
interface of human and domestic animal interaction at a global scale. This represents a barrier to the
improved understanding of the dynamics of endemic and emerging infectious diseases. This analysis
aimed to map the distribution of household-scale livestock husbandry in LMICs by animal taxon.
METHOD:Data on animal ownership were compiled from around 300 nationally representative,
population-based household surveys, and species were classified into ruminants, monogastrics and
poultry. A novel georeferencing methodology was implemented and a suite of time-static
environmental and demographic spatial covariates were compiled based on their hypothesized
associations with the outcome variables. Variable values were extracted at the georeferenced cluster
locations and a Bayesian Multi-level based logistic regression approach was used to model associations
and generate predictions for all LMICs at a 6km resolution. A Markov Random Field (MRF) smooth
algorithm was employed to improve spatial correlation and continuity of the prediction maps.
RESULTS:Model evaluation statistics were mixed, but weighted average recall was 0.89 for
monogastric, 0.78 for ruminant and 0.74 for poultry ownership. High prevalence of poultry ownership
was predicted across the Tibetan Plateau and in pockets in the Andes, Ethiopia, and Kenya, while
ruminant ownership rates were high in parts of Amazonia, Syria and Yemen.

CONCLUSIONS:The resulting prediction maps can be used by policymakers and program planners to
generate disease burden estimates, target outbreak prevention interventions geographically and
identify hotspots of risk for zoonotic spillover.

Keywords: One Health, infectious diseases, geospatial health, zoonoses, tropical health
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Spatial variation in housing construction
material in LMICs: a Bayesian prediction model
of a key infectious diseases risk

Josh Michael Colstonl, Margaret Kosekl, Bin Fangz, Venkataraman Lakshmi?
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2The University of Virginia

BACKGROUND AND AIM:Housing quality is a well-recognized social determinant of health. Many
infectious diseases of global concern are transmitted within and between households and features of
the built peridomestic environment and infrastructure can promote or impede the spread of pathogens
and their insect vectors. In tropical and rural regions where vector-borne and neglected tropical
diseases circulate, dwellings are often constructed using locally available, natural materials and
traditional techniques. Disease-causing insects and microbes are well-adapted to exploit the ecological
niches that such buildings provide. This study modeled spatial variation in housing material types
using covariates with global coverage to map predicted coverage across LMICs.

METHOD:Data on materials used in construction of dwelling floors, walls and rooves were compiled
from 334 nationally representative, population-based household surveys, and classified into natural,
rudimentary, and finished types. A novel georeferencing methodology was developed and
implemented here for the first time. A suite of time-static environmental and demographic spatial
covariates in raster format were compiled based on their hypothesized associations with the outcome
variables. Variable values were extracted at the georeferenced cluster locations and a Bayesian Multi-
level based logistic regression approach was used to model associations and generate predictions for
all LMICs at a 6km resolution. A Markov Random Field (MRF) smooth algorithm was employed to
improve spatial correlation and continuity of the prediction maps.

RESULTS:Models for wall and roof material performed better than for floors giving a precision of 0.82
for the finished category and a weighted average precision of 0.7 and 0.73 respectively. Cropland
areas, urbanization, and distance to water source were important variables in all models.
CONCLUSIONS:Resulting prediction maps enable the identification of areas of low coverage of
improved housing material across large areas of Sub-Saharan Africa, South Asia, and Amazonian
South America among others, and can be used to prioritize populations for housing improvements.

Keywords: Infectious diseases, social determinants of health, housing, global health
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Deciduous teeth from the New Hampshire Birth
Cohort Study: Infant feeding and Pb in water
predict dentine elements
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BACKGROUND AND AIM:To estimate associations between maternal/child characteristics, along with
elements measured in home tap water during pregnancy, and element concentrations in shed
deciduous teeth.

METHOD:Our analysis included 152 mother-infant dyads followed from the second trimester through
the end of the first postnatal year from the New Hampshire Birth Cohort Study. During pregnancy and
early infancy, we collected maternal and infant dietary and sociodemographic information via surveys,
measured metals in home tap water, and later collected naturally shed teeth from child participants
and measured weekly deposition of elements in dentine using LA-ICPMS. Multivariable linear mixed
models were used to estimate associations between predictors and tooth metal concentrations.
RESULTS:We measured 12 elements in dentine including those previously found in teeth (Ba, Mn, Pb,
Sr, Zn) and other elements potentially derived from environmental, dietary, or drinking water
exposures (Al, As, Cd, Cu, Hg, Li, and W). A doubling of Pb concentrations in water was associated
with higher prenatal and postnatal dentine Pb [8.9% (95%CI: 3.2, 14.8%); 13% (95%CI: 5.0%,
22%)]. Exclusive formula feeding was associated with higher postnatal dentine element
concentrations as compared to exclusive breast feeding at 4 months: Sr: 251% (95%CI: 54%,
699%); Ba: 120% (95%CI: 32%, 268%); Li: 73% (95%CI: 13%, 166%); Al: 136% (95%CI: -6.2%,
498%). A mix of formula and breast feeding was associated with higher elements but to a lesser
degree than exclusive formula feeding, suggesting a dose response: dentine Sr: 73% (95%CI: 17%,
155%), Ba: 26% (95%CI: -0.6%, 60%), Li: 46.9% (95%CI: 20%, 79%); Al: 4.8% (-32%, 63%) as
compared to exclusive breastfeeding.

CONCLUSIONS: Measurement of elements in deciduous teeth provide retrospective information on
individuals exposures. Pb in home tap water and any formula use were predictors of dentine elements.

Keywords: Heavy metals, Biomarkers of exposure, Children's environmental health, Environmental
epidemiology
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Survival of bronchopulmonary cancers
according to radon exposure
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BACKGROUND AND AIM:Radon residential exposure is estimated to be responsible of nearly 10% of
lung cancers in France, making it the 2nd risk factor, after tobacco. The Auvergne-Rhéne-Alpes
region, in the Southwest of France, is particularly affected by this exposure as 30% of the population
lives in areas with medium or high radon potential.

The aim of this study was to investigate the impact of radon exposure on the survival of lung cancer
patients.

METHOD:In this single-centre study conducted at the Centre Léon Berard (Lyon, France), patients with
a histologically confirmed diagnosis of lung cancer, and newly managed, were prospectively included
between 2014 and 2020. The assessment of the study participants’ radon exposure was based on the
geogenic radon potential of their municipality of residence, using the zip code of residence from their
electronic medical record. Univariate and multivariate survival analyses were carried out using a non-



proportional risk survival model to consider variations in risk over time. Adjustment was made for the
main prognostic factors: age at diagnosis, sex, smoking status, histology, tumour stage at diagnosis,
and presence of brain metastases.

RESULTS:A total of 1,477 patients were included in the analysis. In the multivariate analysis and after
adjustment for covariates, radon exposure was not statistically associated with survival of lung cancer
patients (HR=0.82 [0.55-1.22], HR=0.92 [0.72-1.18], HR=0.96 [0. 77-1.20] at 1, 3 and 5 years
respectively for patients residing in category 2 municipalities; HR=0.88 [0.66-1.17], HR=0.93 [0.77-
1.12], HR=0.89 [0.75-1.05] at 1, 3 and 5 years respectively for patients residing in category 3
municipalities.

CONCLUSIONS:Although radon exposure is known to increase the risk of lung cancer, in the present
study no significant association was found between radon exposure and survival of lung cancer
patients, in univariate and multivariate studies, at 1, 3 and 5 years.

Keywords: Ionizing radiation, Cancer and cancer precursors, Survival, Environmental epidemiology
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Cardiovascular Health in Miramar Guayama,
Puerto Rico: Posible Case of Public Health
Justice

Karilys Del Mar Villanueva, Nancy Raquel Cardona, Carla Sofia Torres, Gabriela Vidal, Paola Rodriguez
Department of Natural Science, University of Puerto Rico, Aguadilla, Puerto Rico

BACKGROUND AND AIM:In 2016 a survey demonstrated that people who live in Miramar, Guayama
P.R. had a high probability to suffer from cardiovascular and respiratory diseases. Environmental
factors such as air pollution may be associated with these diseases. Our co-created objectives with
community leaders were: 1) To assess and categorize cardiovascular diseases in Miramar, and 2)
report back the results to the citizens of Miramar.

METHOD:From September-October 2022, a survey was designed with demographic questions and
chronic/acute diseases. We collected data in November 2022 using the platform Kobo Toolbox.
Afterward, we created frequency tables and graphs using Excel. In December, results were reported
back in oral and paper format.

RESULTS:A total of 175 people completed the survey, leading to 20% of the Miramar community. The
median age for participants was 50. Most (80%) of the participants have been residents for more than
5 years, and 35% indicated suffering from cardiovascular disease and had been through many
cardiovascular-related procedures. Cardiac Arrest and Hypertension were the diseases that had more
prevalence.

CONCLUSIONS: Studies of Environmental Health indicate that particulate matter 2.5 could cause
cardiovascular and respiratory diseases, especially in elderly people. Reporting results can allow
people to advocate for environmental justice and possible behavior change. Future students should
include biological markers to assess the relationship between environmental sources and health
exposure. Acknowledgments: We appreciate the community leaders of Miramar and Santa Ana and
the support of “The Organized Community Guayamesa United for Health”. Funding: This project was
subsidized by the PR-LSAMP Scholarship.

Keywords: community health, carbon emissions
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Multipollutant Associations Between Air
Pollution and Autism Spectrum Disorder in
California: How Sociodemographics and Region
Impact Risk.
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BACKGROUND AND AIM:Autism spectrum disorder (ASD) is a complex neurodevelopmental condition
with social, behavioral, and learning challenges, likely caused by a mix of genetic and environmental
factors. Its prevalence has surged in the US, causing significant health and economic burdens. This
study examines the link between ASD and exposure to environmental toxins like PM25, NO2, and O3,
considering sociodemographic and regional factors.

METHOD:This study employed a population-based cohort design (N = 2,376,489), utilizing 2013-2018
birth records from the California (CA) birth registry linked to ASD cases (N = 44,416) reported by the
CA Department of Developmental Services up to the end of 2022. Air pollution exposure was
ascertained using a land-use regression spatiotemporal model with advanced machine learning. A
multipollutant strategy was employed to adjust for co-pollutants.

RESULTS:The prevalence of ASD for 2013-2018 births was 1.88%. This study found that in a
multipollutant model including PM2.5, NO2, and O3, a 1 interquartile range (IQR: 2.39 ug/m3)
increase in PM2.5 across pregnancy was associated with a 14.7% (95% CI: 1.13, 1.16) increased risk
of ASD, while a 1 IQR (4.95 ppb) increase in NO2 was associated with a 3.1% (95% CI: 1.02, 1.05)
increased risk of ASD. Overall O3 (IQR: 5.11 ppb) was not associated with an increased risk of ASD.
Additionally, we saw interesting differences in the estimated effects of different air pollutants on ASD
by race, maternal education, neighborhood socioeconomic status, and region.

CONCLUSIONS:Results indicate that prenatal exposures to PM2.5 and NO2 are associated with ASD
incidence in CA, with results varying by key sociodemographic factors and region, suggesting that
different pollutant sources or exposure profiles/mixtures may place individuals at greater risk of ASD.

Keywords: Autism Spectrum Disorder, Air Pollution, Neurodevelopment, Pregnancy
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Cardiovascular and respiratory effects of long-
term exposure to air pollution: A cross sectional
study in Greece
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BACKGROUND AND AIM:We investigated the long-term effects of modeled ambient air pollutant
exposures on cardiovascular and respiratory health outcomes in the Greek National Morbidity and Risk
Factors Survey (EMENO).

METHOD:We used data collected for 5,908 residents in Greece participating in the EMENO survey in
Greece, 2015-2016. We used mean arterial pressure (MAP) based on measurements, prevalent
hypertension, myocardial, coronary and stroke event as cardiovascular outcomes, asthma, chronic
obstructive pulmonary disease, chronic bronchitis and allergic rhinitis as respiratory outcomes. Long-
term exposure to nitrogen dioxide (NO2), particulate matter with a diameter equal or less than 10pm
(PM10) and ozone (03) at the participant residential address were estimated by dispersion models for
Greece and by spatio-temporal land use regression (LUR) models for the Greater Athens Area and
Thessaloniki. Multiple linear and logistic regression was applied adjusting for potential confounders.
RESULTS:A 10 pg/m3 increase in long-term exposure of NO2 and PM10 at the participants’ residence
all over the country, was associated with an increased risk of stroke [Odds Ratio (OR): 1.14 (95%
Confidence Interval (CI):1.02, 1.29) and 1.40 (95% C.I.:1.08, 1.82), respectively]. A higher risk of
stroke was found for participants living in the 2 largest cities of Greece; for a 10 ug/m3 increase in
long-term exposure of NO2 and PM10, estimated ORs were: 1.22 (95% C.1.:1.02, 1.46) and 1.49
(95% C.I.:1.00, 2.21), respectively]. Moreover, in the 2 metropolitan areas, a 10 ug/m3 increase in
long-term exposure of NO2 and PM10 was also associated with increased MAP and increased risk of
chronic bronchitis, hypertension and asthma.

CONCLUSIONS:In a cross-sectional analysis, using predicted air pollutant concentrations at the
residence of the participants of a survey conducted in a representative population sample in Greece,
we found adverse associations of long-term exposure to NO2 and PM10 and cardiovascular and
respiratory health.

Keywords: long-term air pollution, exposure modeling, cardiovascular, respiratory, cross-sectional
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Characterizing social inequalities in health in
the Region of the Americas
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BACKGROUND AND AIM:The Region of Americas is characterized by inequalities in demography,
socioeconomic conditions, health systems and public policies that play a key role in shaping
epidemiological scenarios. Therefore, we aim to study the epidemiological trends of morbidity to
identify baseline socio-health scenarios of the region characterizing social inequalities in health.
METHOD:A descriptive ecological study of 27 countries in the Americas was developed using the latest
data from WHO, PAHO, UN Development Programme, GCO and OurWorldInData. The baseline socio-
health scenarios were identified using cluster analysis (Ward's method). The socio-demographic
variables studied were the percentage of elderly population, Human Development Index (HDI),
coverage of essential services, and health expenditure. Epidemiological variables included the
prevalence of obesity, hypertension, and diabetes, and cancer incidence, for the 2014-2019 period.
Clusters data and socio-health characteristics were mapped using a GIS.

RESULTS:We identified 3 clusters representing different socio-health scenarios. The first one included
the Southern countries (Chile, Brazil, Argentina, Uruguay), together with the Bahamas, Costa Rica,
Cuba and Jamaica; the second cluster included North American countries (Canada and USA); and the
third included 63% of the rest. Comparative analysis of socio-demographic and epidemiological
characteristics between clusters showed that the second cluster has a better socio-health situation
(higher average HDI and health expenditure) and an older population, with higher burdens of obesity
and cancer. We observed that the first and third clusters had similar epidemiological profiles, but the
first one had a higher average HDI and health expenditure, while the third had a less-aged population
and the lowest average HDI.

CONCLUSIONS: Most countries in the Americas region (93%) presented a very different socio-health
scenario to the countries in the north of the continent, which presented a more favorable socio-
economic situation but higher burdens of obesity and cancer.

Grants FONCYT-PICT-2019-04594.

Keywords: socio-economic factors, environmental disparities, obesity and metabolic disorders, cancer
and cancer precursors, cardiovascular diseases
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BACKGROUND AND AIM:The use of solid fuel appliances (SFAs) for heating homes, particularly wood
burning stoves, has increased in recent years across the Global North raising concerns on the impact
of airborne emissions on human health. In 2022, SFAs are estimated to account for 25% of all PM2.5
emissions in the United Kingdom (UK) versus 12% for road transport. Identifying potential air
pollution hotspots in residential areas is challenging when existing monitoring networks are based
around major roads.

METHOD:Since 2008, UK law has required that Energy Performance Certificates (EPCs) are issued
whenever a property changes hands. We used data on all 23 million EPCs from England and Wales to
identify SFAs hotspots. We also quantified the association between SFA prevalence, Index of Multiple
Deprivation (IMD) and Smoke Control Areas established in many towns and cities following the Great
London Smog of 1952.

RESULTS:London currently has the highest geographic concentration of SFAs at 3.8 per km2
compared with the second highest, the South East of England, at 1.8 per km2. The prevalence of
wood-burning SFAs has remained relatively stable in London at 31-44 per 1000 houses between 2008
and 2022 but increased by 57% outside of London from 71 per 1000 houses (95%CI: 70-72) to 114
(95%CI: 113-114). SFAs were recorded in 12.9% (95%CI: 12.8-12.9%) of houses in the least
deprived IMD quintile compared with 2.1% (95%CI: 2.1-2.1%) in the most deprived quintile. For
houses in Smoke Control Areas, the odds of an SFA were 52% lower (95%CI: 51-52%) than outside
of these areas.

CONCLUSIONS:Our results are consistent with appliance sales trends and smaller surveys suggesting
that affluent areas are the major contributors to PM2.5 emissions from SFAs. EPCs could help local
decision-makers target awareness campaigns and expand Smoke Control Areas to reduce air pollution
and improve population health.

Keywords: Air pollution, Big data, Spatial statistics, Built environment, Socio-economic factors (non-
chemical stressors)
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Association of ambient PM2.5 mass and its
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BACKGROUND AND AIM:Potential effects of PM2.5 components on ovarian reserve have not been well
explored worldwide, especially in northern China where air pollution contamination and women fertility
disorders both have been arousing substantial public concerns. Our aim was to examine the
associations of PM2.5 components and ovarian reserve in northern China.

METHOD:We included 15,102 women with serum AMH measurements between January 2015 and
December 2019 from the Center for Reproductive Medicine, Shandong University in China.
Concentrations of PM2.5 and its five major components (0.1° x 0.1°), including sulfate (S042-),
nitrate (NO3-), ammonium (NH4+), organic matter (OM), and black carbon (BC) were assigned to
each participant’s residential address. Multivariable linear mixed effect models were performed to
evaluate the associations between PM2.5 components and ovarian reserve over six exposure periods,
with constituent-residual model used to confirm the most responsible component.

RESULTS:During the exposure period from primary to small antral follicle, per interquartile range
increase in average concentration of PM2.5 mass was associated with -8.7% (95%CI: -12.3%, -4.9%)
change in AMH. The association was significant for all five components, with the effect estimate
observed largest for SO42-. The associations were more pronounced during the process from primary
to small antral follicle and among women with low educational level and living in inland areas.
CONCLUSIONS:Our findings suggest that short-term exposure to PM2.5 and its specific chemical
components (particularly SO42—-) was associated with ovarian reserve decline. Lower educated or
inland women were more vulnerable than others.

Keywords: PM2.5 components, ovarian reserve, exposure period, anti-Millerian hormone
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BACKGROUND AND AIM:Growing evidence suggests that pesticide exposures may contribute to
respiratory symptoms, asthma, and allergies. We examined the association of exposure to
insecticides, fungicides, and herbicides with respiratory and allergic effects among farmworkers in
Costa Rica.

METHOD:We measured concentrations of 15 pesticide metabolites in urine samples collected from 299
farmworkers at one or two time points between May and August 2016. We administered participants a
computer-based questionnaire to collect information on sociodemographic factors, current pesticide
use, medical conditions, and presence of respiratory and allergic symptoms during the last 12 months
(short version of the European Community Respiratory Health Survey). We implemented two-stage
Bayesian Hierarchical Models (BHM) adjusted for age and smoking status to examine exposure-
outcome associations with all urinary pesticide metabolites included simultaneously.
RESULTS:Geometric mean (GSD) specific gravity-corrected urinary concentrations of 2-isopropyl-4-
methyl-6-hydroxypyrimidine (IMPy; metabolite of the organophosphate insecticide diazinon), boscalid-
5-hydroxy (BOS-OH; metabolite of the fungicide boscalid), and 4-hydroxypyrimethanil (OH-P;
metabolite of the fungicide pyrimethanil) were 0.48 ng/mL (4.24), 0.33 ng/mL (3.99), and 0.29
ng/mL (6.85), respectively. We found that higher IMPy concentrations were associated with increased
odds of asthma symptoms or medication use [adjusted OR per two-fold increase in urinary metabolite
concentrations; 95% credible interval = (1.33; 1.10, 1.61)], a higher asthma symptoms score (1.15;
1.04, 1.26), and rhinitis (1.32; 1.14, 1.52). We also observed that higher BOS-OH concentrations
were associated with increased odds of asthma symptoms or medication use (1.22; 1.00, 1.50) and
that higher OH-P concentrations were associated with increased odds of eczema (1.10; 0.99, 1.23).
Null associations of pesticide exposure with chronic bronchitis were observed.

CONCLUSIONS:Our data indicate that occupational exposure to several pesticides may be associated
with adverse respiratory and allergic outcomes.

Funding: UNA, SNIS, Swedish Research Council (2018-05841), EAWAG, Fogarty International Center
(D43TW011403).
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BACKGROUND AND AIM:The potential health benefits of exposure to natural environments,
particularly green space, have gained widespread attention, while the effects of exposure to blue
spaces is less documented. We investigated the association of exposure to blue spaces with natural
and cause-specific mortality in Greece using an ecological study design.

METHOD:We collected socioeconomic and mortality data for 1,035 Municipal Units (MU) from the 2011
Census. To define exposure to "blue" we used the CORINE 2012 map to calculate the rate of land
cover categories associated with blue space per 10,000 people in the MU, and proximity to the coast
for MUs on the Greek coastline. We applied Poisson regression models, accounting for spatial
autocorrelation for the entire country and various geographical definitions. We assessed the sensitivity
of our results to co-exposures to the air pollutants and NDVI by two-exposure models.

RESULTS:An interquartile range (IQR) increase of blue space per 10,000 was associated with
decreased risk in natural mortality (Relative Risk (RR): 0.98 (95% confidence interval (CI): 0.98,
0.99), mortality due to cardiovascular and respiratory causes and diseases of the nervous system
(0.98 (95% CI: 0.97, 0.99); 0.97 (95% CI: 0.95, 0.99); 0.94 (95% CI: 0.88, 1.00) respectively).
Protective associations were also detected for ischemic heart disease, COPD and cerebrovascular
disease mortality. We estimated protective associations for the distance from the coast and mortality
from the diseases of the nervous system (RR = 0.75, 95% CI: 0.61, 0.92, <1 km from the coast
versus >1 km). Our results were stronger in the islands, the coastline and in the rural areas and
remained robust after co-exposure adjustment.

CONCLUSIONS:Our findings support the beneficial effect of exposure to blue space on mortality.
Nonetheless, additional research is required to further investigate and elucidate our results.

Keywords: Blue space, Mortality, Green Space, Air pollution
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BACKGROUND AND AIM:To date, few studies have focused on the health effects of pesticide exposure
among avocado workers. We aimed to examine the association of exposure to insecticides, fungicides,
and herbicides with cognitive and mental health outcomes among avocado workers from Michoacan,
Mexico.

METHOD:We conducted a cross-sectional study of 105 avocado workers between May and August
2021. We collected data on self-reported pesticide use during the 12 months prior to the baseline
survey and estimated annual exposure-intensity scores (EIS) using a semi-quantitative exposure
algorithm. We calculated average concentrations of 13 insecticide, fungicide, or herbicide metabolites
measured in urine samples collected during two study visits (8-10 weeks apart). We administered
tests from the NIH Toolbox Cognition Battery and the Brief Symptom Inventory 18 (BSI-18) to assess
participants’ cognitive function and psychological distress, respectively. We examined individual
associations of EIS and urinary pesticide metabolites with neurobehavioral outcomes using generalized
linear regression models. We also implemented Bayesian Weighted Quantile Sum (BWQS) regression
to evaluate the association between a pesticide metabolite mixture and neurobehavioral outcomes.
RESULTS:In individual models after adjustment for multiple comparisons, higher concentrations of
fungicide metabolite hydroxy-tebuconazole (TEB-OH) were associated with higher anxiety (IRR=1.26,
95%CI:1.08, 1.48) and overall BS-18 scores (IRR=1.89, 95%CI:1.36, 2.75). Higher 3,5,6-trichloro-2-
pyridinol (TCPy) metabolite concentrations were associated with lower overall BSI-18 scores
(IRR=0.69, 95%CI: 0.56, 0.85). In BWQS analyses, we found evidence of a mixture association of
urinary pesticide metabolites with higher overall BSI-18 (IRR=1.99, 95% Crl: 1.39, 2.79), anxiety
(IRR=1.72, 95% Crl: 1.12, 2.55), and depression (IRR=4.60, 95% Crl: 2.19, 9.43) symptom scores.
TEB-OH and OH-T combined contributed 54%, 54%, and 40% to the mixture effect in the overall BSI-
18, anxiety, and depression symptom models, respectively.

CONCLUSIONS:We found that exposure to fungicides, which has been rarely studied in farmworkers,
is associated with adverse neurobehavioral outcomes among avocado workers.



Keywords: Pesticides, Mental health outcomes, Neurodegenerative outcomes, Occupational
epidemiology,
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BACKGROUND AND AIM:N-nitroso compounds (NOC) formed from ingested nitrate/nitrite cause brain
tumors in animals. Nitrate and nitrite intakes from drinking water and diet are associated with brain
cancer in limited epidemiologic studies. We evaluated these exposures and brain cancer risk in the
Agricultural Health Study (AHS).

METHOD:The AHS is a prospective cohort of licensed pesticide applicators and their spouses in Iowa
(IA) and North Carolina (NC). Drinking water source was ascertained at enrollment (1993-1997;
N=74,919). For users of public water supplies (PWS, 25%), we linked participants’ addresses to
monitoring data for nitrate-nitrogen (NO3-N) and computed duration-specific averages. For private
well users (71%), we estimated NO3-N using random forest models based on well depth, nitrogen
inputs, soil characteristics, and other factors. Among 30,177 participants who completed the NCI
Dietary History Questionnaire (1999-2003), we assessed dietary nitrate and nitrite intakes using a
database of nitrate/nitrite in foods. Incident brain cancers were assessed from enrollment (drinking
water analyses, N=137) or first follow-up (diet analyses, N=61) through 2019 (IA) and 2014 (NC).
Adjusted hazard ratios (HRs) and 95%CI were computed using Cox regression for average drinking
water nitrate concentrations (quartiles [Q], Q4 split at 90th percentile) and tertiles (T) of dietary
intakes. We stratified by median intakes of red meat and vitamin C, factors that increase and decrease
NOC, respectively.

RESULTS:Nitrate concentrations in private wells exceeded 10mg/L NO3-N (regulatory limit, PWS) for
12% of IA and <1% of NC participants. Drinking water nitrate concentrations >7.1 mg/L NO3-N (90th
percentile) were associated with increased risk (HR=1.7, 95% CI=1.0-3.0; p-trend=0.08). We
observed some evidence of effect modification by red meat and vitamin C. There were no significant
associations with dietary nitrate and nitrite.

CONCLUSIONS:Drinking water nitrate concentrations were associated with increased risk of brain
cancer, supporting endogenously formed NOC as potential risk factors.

Keywords: cancer and cancer precursors, water quality, exposure assessment
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BACKGROUND AND AIM:Studies examining the association between prenatal exposure to ambient fine
particulate matter (PM2.5), temperature and stillbirth risk in the US typically focus on long-term (e.g.
trimester) rather than short-term (e.g. days, weeks) exposures. Racial/ethnic heterogeneity in the
effect of short-term increases in PM2.5 or temperature on stillbirth have also been understudied.
METHOD:Within the Medicaid Analytic eXtract (MAX) dataset, 118,632 stillbirths from 2000-2014 were
linked to zip code-level average daily outdoor PM2.5 concentration and temperature. A time-stratified,
case-crossover design using a distributed lag non-linear model (0 to 6-day lag) estimated the odds of
stillbirth associated with increases in exposures, with an index date set at two days prior to the
stillbirth date of diagnosis. Disparities in the association by maternal race/ethnicity (Black, White,
Hispanic, Asian, American Indian) and median household income were assessed.

RESULTS:A 10 pg/m3 increase in average daily PM2.5 concentration was associated with increased
odds of stillbirth on the index date (lag 0) (1.10% (95%¢CI:[0.22,1.98]) through lag 3 (0.45%
95%CI:[0.01,0.89]) and over the entire lag period (lag 0-6) (3.17% 95%CI:[0.07,6.37]). The
temperature-adjusted odds of stillbirth due to PM2.5 from lag 0 to 4 days and lag 0-6 days was higher
among Black individuals (lag 0-6: 9.31% 95%CI:[3.45,15.51]) than White individuals (lag 0-6: -
2.75% 95%CI:[-8.43,3.29]). Within the lowest income zip codes, a stronger association existed with
PM2.5 among Black mothers (e.g. lag 0-6: 14.13% (95%¢CI:[4.51,24.65]) compared with White
mothers (e.g. lag 0-6: 2.88% 95%CI:[-8.26,15.38]). A 1°C temperature increase was not associated
with stillbirth risk.

CONCLUSIONS:Short-term increases in PM2.5 exposures were associated with stillbirth among
Medicaid recipients, particularly Black enrollees. Racial/ethnic minorities are more vulnerable to
environmental exposures exacerbated by climate change.

Keywords: PM2.5, temperature, stillbirth, case-crossover, short-term exposure
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BACKGROUND AND AIM:Cleaner cooking fuels like liquefied petroleum gas (LPG) emit less fine
particulate matter (PM2.5) and carbon monoxide (CO) than polluting fuels (e.g. wood, charcoal). Yet,
some clean cooking interventions have not achieved substantial exposure reductions.

METHOD:The CLEAN-Air(Africa) study measured 24-hour PM2.5 and CO kitchen concentrations
(n=262), female cook (n=223) and child (n=119) exposures in peri-urban Kenya, Ghana and
Cameroon among households cooking primarily with LPG, wood or charcoal. Stove use monitoring was
used to derive mean ‘cooking’ and ‘non-cooking’ PM2.5 and CO levels.

RESULTS:The mean 24-hour PM2.5 kitchen concentration among households cooking with charcoal
(317 pg/m3) was quintuple that among households using LPG (61 ug/m3) in Kenya, but only 2 ug/m3
higher in Ghana (56 versus 54 ug/m3, respectively). The mean CO kitchen concentration in
households cooking with charcoal was twice the WHO guideline (7 ppm) in Kenya (15.81 ppm) but
below the guideline in Ghana (1.77 ppm). The mean PM2.5 kitchen concentration among households
using wood in Cameroon was four times higher while cooking (811 pg/m3) than not cooking (202
Hg/m3). Among households using charcoal in Ghana, the mean PM2.5 kitchen concentration was lower
when cooking (42 pg/m3) than not cooking (67 pg/m3). Mean PM2.5 cook exposures only met the
WHO interim-1 target (35 pg/m3) among LPG users staying indoors and living >10 minutes from a
road.

CONCLUSIONS:Clean cooking interventions should be prioritized in certain sub-Saharan African
communities to increase the likelihood of PM2.5 exposure reductions and associated health benefits.

Keywords: household air pollution, PM2.5, CO, LPG, cooking
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BACKGROUND AND AIM:Few national studies have assessed the relationship between short-term (i.e.
day, week) increases in gaseous pollutant (nitrogen dioxide (NO2), ozone (0O3)) concentrations and
stillbirth risk in the US. National racial and ethnic disparities in the association between short-term
increases in gaseous pollutant concentrations and stillbirth have also not been investigated.
METHOD:Within the Medicaid Analytic eXtract (MAX) dataset, 114,799 stillbirths from 2000-2014 were
linked to zip code-level average daily outdoor NO2 and O3 concentrations. We used a time-stratified,
case-crossover design to compare NO2 and O3 exposures on the case day with those the same
weekday within the calendar month. A distributed lag non-linear model was used to estimate the
distributed (lag0-lag6) and cumulative odds of stillbirth due to short-term increases in NO2 and O3
exposures, controlling for PM2.5 concentrations and temperature (individual-level confounders
controlled by design). We explored effect modification by race/ethnicity (Black, White, Hispanic, Asian,
American Indian).

RESULTS:Nationally, a short-term, 10 ppb increase in NO2 (lag0-6: -0.88 95%CI:[-2.43%,0.70%])
and 10 ppm increase in O3 concentration (lag0-6: -0.21 95%CI:[-1.35%,0.94%]) were not associated
with stillbirth odds. Among American Indians, each 10 ppb increase in lag0-lagb cumulative average
daily NO2 exposure was not statistically significantly associated with odds of stillbirth (7.12%
95%CI:[-9.83%,27.27%]; however, a significant association was found at lag0 (5.66%
95%CI:[0.57%,11.01%]) and lagl (4.08% 95%CI:[0.22%,8.09%1]), with the risk declining from lag0
to lag6 days. No national-level associations were found for NO2 concentrations among other racial and
ethnic groups, nor for short-term increases in O3 concentrations.

CONCLUSIONS:No associations between short-term increases in gaseous pollutant concentrations and
stillbirth were found at a national level. However, there was suggestive evidence of an association
between short-term, single-day increases in NO2 concentrations and stillbirth risk among American
Indian Medicaid recipients, highlighting the importance of further evaluating sources of NO2 pollution
in this population.



Keywords: NO2, O3, stillbirth, case-crossover, air pollution

EP-100[Exposures » Microplastics]

A comprehensive approach to determine routes
of human exposures to micro and nanoplastics
in water and health effects

Max A Zarate Bermudezl, Janie Renee Hilsz, Gaston Casillas3, Michael Yeh4, Yulia lossifova Carroll®

1Water, Food, and Environmental Health Services Branch, Division of Environmental Health Science
and Practice, National Center for Environmental Health, Centers for Disease Control and Prevention,
Atlanta, Georgia, USA

2Water, Food, and Environmental Health Services Branch, Division of Environmental Health Science
and Practice, National Center for Environmental Health, Centers for Disease Control and Prevention,
Atlanta, Georgia, USA; Oak Ridge Institute for Science and Education, Oak Ridge, Tennessee, USA

30ffice of Innovation and Analytics, Agency for Toxic Substances and Disease Registry, Centers for
Disease Control and Prevention, Atlanta, Georgia, USA

4Emergency Management, Radiation, and Chemical Branch, Division of Environmental Health Science
and Practice, National Center for Environmental Health, Centers for Disease Control and Prevention,
Atlanta, Georgia, USA

SDivision of Environmental Health Science and Practice, National Center for Environmental Health,
Centers for Disease Control and Prevention, Atlanta, Georgia, USA

BACKGROUND AND AIM:To present a comprehensive approach for conducting a systematic review
(1990-2022) to determine routes of human exposures to micro and nanoplastics (M-NPs) in water and
assess the potential health effects.

METHOD:We registered our protocol in PROSPERO. Searching eight databases resulted in 6,472
scientific publications. Using Covidence, we eliminated duplicates, completed screening 6,417 titles
and abstracts (stage 1) and reviewing 744 full texts (stage 2), and are finishing data extraction (stage
3) of 253 publications. We developed the inclusion criteria and reasons for exclusion for stages 1 and
2, and templates for data extraction and quality assessment for stage 3. To ensure transparency and
produce reliable summaries of scientific knowledge, the inclusion of publications at each stage
required that two reviewers, working independently, arrive at the same agreement.
RESULTS:Publications selected for data extraction cover areas showing our comprehensive approach
to better understand (1) how M-NPs reach freshwater systems, drinking water treatment plants, tap
and bottled water, (2) the potential routes of human exposures to M-NPs in water, and (3) the
advances in determining the effects of M-NPs on human cells at laboratory scale. Preliminary findings
confirm that methods for sampling, sample preparation, M-NPs isolation, size and shape
determination, and characterization are not standardized despite authors recommending this need
since mid-2010s.

CONCLUSIONS:Recently, researchers found M-NPs in blood and lungs confirming human exposure to
M-NPs, though exposure routes remain unproven. Those findings elevated the importance of human
exposures to M-NPs as a public health and environmental epidemiology issue. In the water field,
hazard identification, exposure assessment, and dose-response assessment will require the sound
determination of human exposures to M-NPs. Thus, standardizing methods for sampling, sample
preparation, and full M-NPs characterization remains urgent. We expect that our findings will
contribute with efforts researchers are conducting to address this public health challenge.
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BACKGROUND AND AIM:In the United States (US), type 2 diabetes (T2D) affects approximately 37.3
million people (11.3% of the population), with the highest burden in American Indian communities.
Toxic metal exposures have been identified as risk factors of T2D. Most studies rely on biomarkers,
which could be affected by early disease processes. Studies directly measuring metals in drinking
water in US populations have been limited. We examined the association of arsenic and uranium
exposures in community water systems (CWS) and private wells with T2D incidence in American
Indian communities to address current limitations in direct associations between metal exposures and
T2D.

METHOD:We evaluated adults in the Strong Heart Family Study (SHFS) free of T2D at baseline (2001-
2004) and followed through 2010, with available water arsenic (N=1,737) and uranium (N=1,559)
estimates assigned by residential zip code. We used mixed effects Cox models to account for
clustering by family and residential zip code, modeling the association between log-transformed
arsenic and uranium per linear and non-linear (restricted cubic splines) interquartile range (IQR)
change and the risk of T2D. We also assessed cross-sectional associations between water arsenic and
uranium levels and prevalent prediabetes at baseline.

RESULTS:T2D incidence in the SHFS was 13.5% (mean follow-up 5.6 years). After adjustment for sex,
education, smoking status, body mass index, and estimated glomerular filtration rate, the hazard ratio
(95% CI) of incident diabetes excluding prediabetes was 1.06 (1.02, 1.10) and 1.30 (0.79, 2.14)
comparing 75th vs. 25th percentiles of private well and CWS arsenic, respectively. Public water and
private well uranium were not associated with incident T2D, however private well uranium was
associated with prevalent prediabetes (odds ratio = 1.28 (1.02, 1.59)).

CONCLUSIONS:Water arsenic levels were associated with T2D incidence and prediabetes prevalence.
Water uranium was associated with pre-diabetes but not with incident diabetes.

Keywords: environmental epidemiology, water quality, cardiovascular diseases
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BACKGROUND AND AIM:To identify and validate dimensions for the construction of a Socio-sanitary
Vulnerability Scale (SVS) as an input for integrated pesticide surveillance in the horticultural context of
the Food Region of Cérdoba (FRC).

METHOD:A cross-sectional correlational observational study was carried out. Living conditions, work
and exposure to pesticides of horticulturists of the FRC (n=198) in the period 2019-2020 were
surveyed. Variables were identified in 4 dimensions (D) to address aspects linked to vulnerability in
the horticultural context: D1 occupational exposure to pesticides (use of personal protective
equipment); D2 tracer health events (presence of symptoms, diseases and self-reported accidents);
D3 housing conditions (availability of basic services -water, electricity, drainage, sanitation-); D4
material conditions of horticultural production (land tenure, type of machinery and agricultural tools).
The variables that make up each dimension were selected from the application of principal component
factor analysis, including those with loadings greater than 0.40 in the first factor. To evaluate the
reliability of the dimensions, Cronbach's a coefficient was applied, considering a score greater than
0.70 to be adequate. Stata 16 was used.

RESULTS:The set of dimensions (D1, D2, D3, D4) obtained a total score of 0.72 on Cronbach's a for
the 19 items. The individual score for the constructed scale was at D1 a=0.79; D2 a=0.73; D3, a=
0.76 and D4 a=0.71.

CONCLUSIONS:The SVS promises to be a robust method for conducting epidemiological surveillance in
the horticultural context, its multidimensional nature will allow addressing the complexity of exposure
to pesticides It is planned in later stages the evaluation through a panel of experts in the subject for
the confection of the EVS.

Keywords: Pesticides, Vulnerability, Exposure, Horticulture
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BACKGROUND AND AIM:Personal exposure to fine particle is reported to be determined by the
concentration of Micro-environment and time of residence at each location. Therefore, information on
time-based places of residence is considered an essential factor in estimating time-weighted exposure
to personal pollutants. Exposure at the same concentration and time is an important part of exposure
assessment because the intensity of exposure varies according to changes in breathing depending on
individual activities. Therefore, a personal exposure assessment is required that considers the
correlation between pollutants, micro-environment, exposure period, and activity intensity that can
reflect the life style of receptors.

METHOD:In this study, personal exposure assessment was conducted by selecting cohort-based
susceptible groups to check the amount of fine particle exposure. A total of 60 personal exposure
assessments were conducted with 20 residents living in the industrial complex, 20 people with
circulatory diseases, and 20 people with respiratory diseases. We conducted an exposure assessment
for 5 days per person to collect environmental exposure information and wrote a daily activity diary by
hand whenever the subject moved in space to identify the Micro-environment according to the time.
The fine particle measurement used AIR HEART-P21, a light scattering portable device. Individual
activity measurements were recommended to wear an accelerometer around the waist and were not
worn during showers and bedtime. Based on the measured fine particle concentration(ug/ni) and
activity intensity, the daily exposure amount(ug/day) was calculated through the correlation of
respiration rate(mi/hr) in the Korean exposure factors handbook.

RESULTS:The average fine particle daily exposure for all subjects was 110 ug/day, and the average
fine particle daily exposure for each cohort was 132 ug/day for industrial complexes, 118 ug/day for
circulatory diseases, and 81 ug/day for respiratory diseases.

CONCLUSIONS:The results of higher exposure were shown in the order of industrial complex,
circulatory, and respiratory system subjects.

Keywords: Air pollution, Particulate matter
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BACKGROUND AND AIM:Neighborhood social, economic, built, and physical environmental features
are often correlated with each other. For example, neighborhoods with lower incomes and higher
poverty rates may also have fewer community resources and more exposure to environmental hazards
such as air pollution. Similarly, neighborhoods with higher rates of crime may also have poorly
maintained buildings and streets, as well as limited access to healthy food options and other
amenities. These environmental factors can have negative impacts on physical and mental health,
social well-being, and economic outcomes. That said, the relationships among different place features
may be complex. On the one hand, poverty is often associated with limited access to green spaces,
including parks. On the other hand, access to green spaces is also linked to air pollution because, in
many cities, parks are located near major roadways, which can lead to exposure to higher levels of
traffic-related air pollutants. And how these structural, physical, and built environmental features
related to social and organizational features at the place level are largely unknown. These different
aspects of “place quality” have only been studied in fragmentation. The purpose of this study is to 1)
compile a fuller list of place-based data in the United States to comprehensively measure place social,
built, and physical environmental features; 2) examine their correlations to identify the constituent
elements of place quality that are conceptually coherent and empirically clustered; and 3) investigate
the associations between the quality of place with racial and economic segregation to test the
“environmental justice” framework.

METHOD:We will use data from the 2010 US census and a range of open sources and employ both
traditional statistical methods and big data methods to examine our research questions.
RESULTS:We haven't completed data analysis here.

CONCLUSIONS:Will add here and finish a complete manuscript before the meeting.

Keywords: concentrated disadvantage, segregation, social capital, air pollution, build environment



EP-105]Air pollution » Particulate matter]

Long-term Exposure to Particulate Matter and
Mortality between General Population and
Cancer Patients in South Korea

Miyoun Shin, Sun Young Kim
Graduate School of Cancer Science and Policy, National Cancer Center

BACKGROUND AND AIM:Exposure to particulate matter (PM) has been reported as a major
environmental hazard to human health. Although many studies found the associations with mortality
and its susceptibility in patients with diabetes and heart diseases, few studies paid attention to cancer.
The aim of this study is to compare the associations between long-term exposure to PM with all-cause
and cause-specific mortality for the general population to those for cancer patients and survivors in
the Seoul Metropolitan Area, South Korea, using a population-based cohort.

METHOD:Using the National Health Insurance Services-National Sample cohort, we selected the
subjects who received health screening during 2005-2007, had full address information, and were
aged 30-80 without severe disability. We defined cause-specific mortality based on the International
Classification of Disease, 10th reversion. Individual-level long-term PM concentrations were estimated
for the previous 5 years from each year for 2002-2015 by a previously-developed prediction model.
We performed time-dependent Cox proportional hazards model to estimate hazard ratios (HRs) and
95% confidence intervals per 10 ug/m3 increase in PM2.5 and PM10 adjusting for sociodemographic
characteristics, family history of cancer, and health behaviors.

RESULTS:Our study population of 91,017 adults include 90,092 people without cancer for 2002-2006
and 925 cancer patients and survivors. We observed significant or marginal associations with all-cause
and cardiopulmonary mortality for the general population (PM2.5: HR=1.22-1.56; PM10:1.05-1.19),
but no associations for cancer patients and survivors (PM2.5: HR=1.11-1.32; PM10: 0.90-1.01).
Although HRs for cancer and lung cancer mortality were not statistically significant, cancer patients
and survivors showed higher HRs than the general population.

CONCLUSIONS:Our findings for cancer patients and survivals suggest the susceptibility of PM effect
for cancer mortality but not for total and cardiopulmonary mortality. Future studies using an extended
population should re-examine the association.

Keywords: Particulate matter, Mortality
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Receptor-based aggregate exposure estimation
for children’s personal care and cosmetic
products in Korea

Miyoung Lim?, Kiyoung Lee?
1nstitute of Health and Environment, Seoul National University, Seoul, Republic of Korea
2Graduate School of Public Health, Seoul National University, Seoul, Republic of Korea

BACKGROUND AND AIM:To manage the risk of consumer chemical exposure, realistic exposure
estimation through aggregate exposure from multiple consumer products are considered. Accurate
aggregate exposure assessment should be based on individual’s exposure factors. Due to children’s
product usage patterns are strongly related to the demographic characteristics, receptor-based
aggregate exposure assessment is required. The aim of this study was to estimate aggregate
exposure of parabens in multiple personal care and cosmetic products (PCCPs) by Korean children.
METHOD:We collected exposure factors of 11 PCCPs (shampoo, body wash, soap, hand wash, body
lotion, body oil, baby powder, sunscreen, lip care, nail makeup, and lip makeup) by face-to-face
interviews. The survey was conducted to 20,000 households with children aged 0-12 years in twice,
July to October 2017 and February to March 2018. The number of subjects was determined by
proportional quota sampling based on the children’s gender, age, and region distribution. Aggregate
exposures were calculated for methyl-, ethyl-, propyl- and butyl- paraben according to individuals'
exposure factor response and simultaneous PCCPs use. Children’s

RESULTS:PCCPs use rates were ranged 7.5-98.7% for 11 products. Average number of simultaneous
PCCPs use was 5.45 £ 1.43. A worst-case exposure (0.4% parabens to each PCCPs) estimated
aggregate exposures of paraben for 13.3 pg/kg-bw/day to 95th percentile population. Total 0.18% of
population (36 users) exceeded 5 mg/kg-bw/day of paraben. Total 0.02% of population exceeded
exposure safety level of 10 mg/kg-bw/day for methyl- and ethyl-paraben. The PCCPs with highest
contribution was lotion.

CONCLUSIONS: These aggregate exposure data would be useful input data for risk assessment and
regulation of parabens in PCCPs for children.

Keywords: aggregate exposure, personal care products, cosmetics, children, paraben
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Challenges when estimating the environmental
burden of disease for children in Germany

Myriam Tobollikl, Sarah Kienzlerz, Dirk Wintermeyerz, Dietrich Plass?
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Berlin, Germany

2Exposure Assessment and Environmental Health Indicators, German Environment Agency, Berlin,
Germany

BACKGROUND AND AIM:In most European countries, children are a comparably healthy population.
However, long-term environmental exposures, even at lower levels, starting early in life or even
before birth can negatively impact children’s health. Our aim was to estimate the environmental
burden of disease (EBD) attributable to a selected set of environmental risk factors for children aged 3
to 17 years in Germany.

METHOD:Using the EBD approach we estimated various health indicators such as disability-adjusted
life years for the selected environmental risk factors. Current exposure and health data for children
were derived from the fifth population-representative German Environmental Survey (GerES V 2014-
2017).

RESULTS:Quantifications were performed for 5 out of 18 risk factors: secondhand smoke, Bisphenol A,
traffic noise, benzene and particulate matter. One limitation was that we hardly could use the GerES V
data for the assessments, because for several risk factors, the measured exposure levels were too low
and thus would not result in any quantifiable disease burden. However, it does not mean, that the
identified concentrations were generally uncritical. Though, it was challenging to combine exposure-
response functions identified by systematic literature searches with the survey data. For traffic noise
and particulate matter, we used other exposure data, even though they did not only focus on children
but on the general population.

CONCLUSIONS: The EBD method needs several input data, which are not readily available for children
in Germany hampering a comprehensive overview of their EBD.

Keywords: Environmental epidemiology, Exposure assessment, Risk assessment



EP-108[Chemical exposures » Pesticides]

The situation of agricultural pesticide use and
its human health hazards in Iran, A qualitative
study

Mohammad Amin Farahmandfardl, Narges Khaniani2

1Neurology Research Center, Kerman University of Medical Sciences, Kerman, Iran

2Department of Medical Education, Paul Foster School of Medicine, Texas Tech University Health
Science Center El Paso, El Paso, Texas, USA

BACKGROUND AND AIM:Agricultural pesticide poisoning is a common and serious occupational hazard
for farmers in developing countries. In this study we try to explain the pattern of agricultural pesticide
use and its hazards in Iran.

METHOD:In this qualitative study, purposeful sampling was performed, and 8 farmers and 2
agriculture engineers participated in this study. Semi-structured in-depth interviews were used to
collect information. Then, qualitative theme analysis was performed.

RESULTS:Information collected about the situation of pesticide use in Iran, was categorized in four
themes. First, "No supervision on the use and distribution of pesticides”. Second, “Farmers’ knowledge
is inadequate about the hazard of pesticides and no organization is responsible for educating them”.
Third “Safety instructions are not obeyed and the hazardous effects of pesticides are frequently
observed among farmers”. Fourth, “The use of pesticides is irrationally high in Iran”.
CONCLUSIONS:Serious action should be taken to prevent the human health hazards of pesticides in
Iran, including comprehensive training programs about proper preparation, storage and use of
agricultural pesticides for farmers and pesticide retailers. Also, it is necessary to continuously
supervise pesticide sales, distribution and use in the country.

Keywords: Pesticides, Policy and Practice, Occupational Exposures
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The ascending trend of Valley Fever in El Paso,
TX, and its association with regional climate and
atmospheric factors

Gabriel Ibarra Mejial, Narges Khanjani?

1Department of Public Health Sciences, University of Texas at El Paso, El Paso, TX, USA

2Department of Medical Education, Paul L. Foster School of Medicine, Texas Tech University Health
Sciences Center El Paso, Texas, USA

BACKGROUND AND AIM:This study aimed to assess the trend of reported human Coccidioidomycosis
(Valley Fever -VF) cases and determine the association between weather variables and the incidence
of VF in El Paso, Texas, from 2023-2022. Many studies associate the incidence of valley fever in the
southwest US with weather and climate variables.

METHOD:We collected incidence data of Coccidioidomycosis cases from the City of El Paso Notifiable
Conditions Report from 2013 until 2022. Weather data, including monthly precipitation total, minimum
monthly temperature, average monthly temperature, and maximum monthly temperature, was
downloaded from the National Weather Services website. The incidence data were summarized in
descriptive tables. A trend analysis was performed using a three-month centered moving average
method corresponding to the duration of each season, complemented with a linear regression
analysis. In addition, correlation tests were performed between the monthly weather variables and the
count of Coccidioidomycosis per month, with lags up to 18 months.

RESULTS:During this time, 246 valley fever cases were recorded in the El Paso region. The numbers
were higher in July and August and in summer and spring. The disease trend has increased (R2 =
0.5497), with an apparent bi-yearly seasonality effect. The number of positive cases of VF after four
months' lag was inversely related to total monthly precipitation (r=-0.204, p=0.028) and directly
related to maximum monthly temperature (r=0.184, p=0.046) after one month's lag. No other
significant correlation was observed.

CONCLUSIONS:There is a current and significant rising trend in the incidence of VF in the El Paso, TX
region. Climate variables such as temperature and precipitation are likely to affect the incidence of VF
in the El Paso region; however, more investigation is needed. Moreover, promoting increased
community and healthcare provider awareness of this infection remains a crucial responsibility for
public health officials.

Keywords: Climate, Infectious diseases, Particulate matter, Temperature
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Lead and Mercury untrauterine exposure and
Birth weight: Birth cohort in an urban area -
PIPA UFRJ

Nataly Damasceno De Fiqueiredol, Ana Paula Natividade OIiveira4, Monica Seefelder De Araujo3,
2

Volney De Magalhaes Camara3, Carmen Ildes Rodrigues Froes Asmus

lpublic Health Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; Maternity School,
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; Department of Public Health, Souza
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2Maternity School, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; Medicine School,
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil

3public Health Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
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BACKGROUND AND AIM:This study aimed to evaluate prenatal exposure to lead and mercury and their
effects on birth weight.

METHOD:The study population consisted of newborns delivered at the maternity-school of UFRJ]
between June 2021 and July 2022. A total of 750 newborns were included. Mothers' characteristics
were obtained through a questionnaire applied at pregnancy third trimester. Lead and Mercury were
mesured at umbilical cord blood samples. Pearson correlation was used to assess the correlation
between lead and mercury levels. Birth weight was evaluated based on adequacy for gestational age.
The reference values (RV) considered for lead and mercury exposure were 3.5 pg/dL and 5.0 ug/L,
respectively. The effects were measured using risk ratio (RR) and hypothesis tests.

RESULTS:The detection rate for lead and Mercury were 98.9% and 94.5%, respectvely. 2.4% (18) of
the newborns had lead blood levels above RV, and 2.3% for Hg. Lead and mercury concentrations
showed a significant positive correlation (r = 0.16, p = 0.000). Babies with mercury levels above the
median for the study population (0.8 pug/dL) had a 3.5 times higher risk of having lead levels above
the reference value for this metal (p = 0.025). Babies with lead levels above the median had a two-
fold higher risk compared to those with lead levels below the median (RR = 1.9, p = 0.05) of being big
for gestational age (BGA). When comparing lead concentrations above the reference value, the risk
ratio was 3.9 (p = 0.005). Mercury did not show an association when the cut-off was the reference
value; for mercury levels above the median, the risk ratio was 1.55 (p = 0.25). Baby gender,
maternal diabetes, and body mass index were considered confounding factors.
CONCLUSIONS:Higher lead concentrations were associated with an increased risk of being big for
gestational age.

Keywords: Metals exposure, metal mixture, environmental pollutants, birth weight, Birth outcomes
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Childhood and Environmental Pollutants Project
(PIPA UFRJ): Retention Strategies in a Birth
cohort
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2
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lpublic Health Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; Maternity School,
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; Department of Public Health, Souza
Marques Medical School, Rio de Janeiro, Brazil

2Maternity School, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; Medicine School,
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
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BACKGROUND AND AIM:A Birth Cohort is an opportunity of pollutants concentrations measurement at
different biological matrix and clinical and subclinical effects follow up at the first cycle of life. The
PIPA-UFR]J] project is a longitudinal study that follow children from pregnancy to 4 years old to access
the environmental pollutants effects on fetal and childhood development. AIM: To describe steps,
retention strategies and study progress.

METHOD:The study included babies born at UFRJ-maternity-school, which mothers had >16years old
and lived at Rio de Janeiro city. Metals, organochlorine, pyrethroids and PFOAS were analyzed at
mother and baby’s samples. Outcomes: Birth, weight gain and other anthropometric outcomes,
respiratory, allergic and neurodevelopment. The planning and execution stages and strategies used for
recruitment and retention at follow-up were described.

RESULTS:The cohort recruited was accomplished from June 2021 to July 2022 and adherence rate was
80%. 907 pregnant and 844 babies were recruited. 865 (94%) blood samples and 824 (89%) urine
samples from pregnant, and 792 (94%) umbilical cord blood samples were collected. So far, 86% of
the babies have been returned at least one of the following periods (3rd, 6th, or 1st year) and 50%
had returned at the 3 moments. 846 Breast milk samples were collected (3rd and 6th month); 1580
baby urine (3rd, 6th, and 1st). Strategies: Involvement of the institution's professionals in sample
collection, with prior and ongoing training. With the mothers: welcome visit to the birth in the ward,
help with transport and snacks for the day of follow-up, small whatsapp groups of mothers, telephone
contact to accompany the baby and simulation of appointments; Active search of families via local
health unit; creation of a council of families to define strategies for approaching.

CONCLUSIONS:The study has a good adherence rate >80% and retention >86% at the end of the 1st
year of follow-up.

Keywords: Birth Cohort, Environmental pollutants, Birth and pregnancy outcomes, Methodological
study design
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Bisphenol A and Cancer: A critical review of the
epidemiologic literature for hazard assessment

Neela Guha, Gwendolyn Osborne, M. Elizabeth Marder, Martha S. Sandy, Meng Sun, Nancy Firchow,
Vincent J. Cogliano

Office of Environmental Health Hazard Assessment, California Environmental Protection Agency,
Oakland, USA

BACKGROUND AND AIM:Bisphenol A (BPA) is a high production volume chemical with extensive
consumer and industrial applications. BPA is detected in the majority of the US general population,
despite a short half-life (< 6 hours) and declining exposures. We comprehensively reviewed the
epidemiologic literature on the carcinogenicity of BPA and key considerations of exposure
characterization needed to interpret these studies.

METHOD:Multiple biomedical databases were searched until March 2023 for peer-reviewed
publications on BPA exposure and human cancer. Eighty-three records were identified. All analytical
epidemiologic studies were included (38 studies). Study quality evaluation included a detailed bias
assessment, using principles of systematic review. PRISMA guidelines were followed.
RESULTS:Potential for information bias posed the greatest challenge for interpreting the human cancer
studies. Reliably characterizing long-term BPA exposure was limited by use of short-term biomarkers
that reflect recent exposure and lack of longitudinal measurements to characterize temporal variation.
Urinary BPA was measured at a single time point, post-diagnosis in most studies; limitations were
reverse causation and inability to capture the time window of susceptibility. Past BPA exposure
estimated via questionnaire or job exposure matrix in few studies were also limited. For most cancers,
only one study was available, with the exception of the thyroid, lung, colorectum, prostate (<3 studies
each), and breast (13 studies). For breast cancer, the associations with BPA were inconsistent.
CONCLUSIONS:The epidemiologic evidence was inadequate to evaluate the carcinogenicity of BPA.
Limitations included unreliable estimation of long-term BPA exposure, few studies by cancer site, lack
of consistency, and low exposures because all studies were conducted in the general population.
Therefore additional studies are warranted, particularly in workers highly exposed to BPA, ideally with
prospective and longitudinal collection of quantitative exposure data as well as sufficient follow-up for
cancer morbidity or acute endpoints in established mechanisms of carcinogenesis.

Keywords: Cancer and cancer precursors, Phenols, Environmental epidemiology, Biomarkers of
exposure, Risk assessment
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The association between greenery type and gut
microbiome in schizophrenia: Did all
greenspaces play the equivalent role?

Ning Wei, Xuanxuan Li, Jingtao Liu, Jiajun Yuan, Rong Song, Rubing Pan, Hong Su
Department of Epidemiology and Health Statistics, School of Public Health, Anhui Medical University,
Hefei, Anhui, 230032, China

BACKGROUND AND AIM:In recent years, attention has been focused on the benefit of greenspace on
mental health, and it is suggested this link may vary with the type of greenery. As more and more
studies highlighting the influence of the gut microbiome on SCZ, however, the effect of greenspace on
SCZ gut microbiome and further the effect of different greenery types on gut microbiome remain
unclear. We aim to examine if there were variations in the effects of various greenery types on the gut
microbiome in SCZ. Besides, we sink to explore important taxonomic compositions associated with
different greenery types.

METHOD:We recruited 243 objects with schizophrenia from Anhui Mental Health Center and collected
fecal samples for 16S rRNA sequencing. Three types of greenery coverage were calculated with
different circular buffers (800 m, 1500 m, 3000 m) corresponding to individual addresses. The
association between greenspace and microbiome composition was analyzed with permutational
analysis of variance (PERMANOVA). We conducted the linear regression to capture specific gut
microbiome taxa associated with greenery coverage.

RESULTS:Tree coverage was consistently associated with microbial composition in both 1500 m
(R2=0.007, P=0.030) and 3000 m (R2=0.007, P=0.039). In contrast, there was no association with
grass cover in any of the buffer zones. In the regression analysis, higher tree coverage was
significantly correlated with the relative abundance of several taxa. Among them, tree coverage was
positively associated with increased Bifidobacterium-longum (B=1.069, 95% CI: 0.419-1.720), which
was the dominant composition in the gut microbiota.

CONCLUSIONS:The relationship between greenspace and gut microbiome in schizophrenia patients
differed by type. Besides, “tree coverage” may present a dominant effect on the important taxonomic
composition. Our findings might provide instructive evidence for the design of urban greenspace to
optimize health and well-being in SCZ as well as the whole people.

Keywords: Green space, Microbiome, Biodiversity
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Environmental and biological monitoring: Risk
assessment for arsenic exposure through
groundwater in a rural community of Uruguay

Paulina Pizzornol, Mariano Céceresl, Angela Torresl, Valery Buhlz, Nelly Maﬁay1
1irea Toxicologia, Facultad de Quimica-Udelar Montevideo (11800), Uruguay
2Area Quimica Analitica, Facultad de Quimica-Udelar, Montevideo (11800), Uruguay

BACKGROUND AND AIM:Arsenic in drinking water is a major health issue affecting millions of people
across the world. Arsenic is a well-known human carcinogen, and dietary exposure has been proven to
be the major source s pathway to the human body. General population exposure to inorganic arsenic
mostly occurs through the consumption of groundwater. Those sources of drinking water often have
measurable arsenic levels and several regions of Uruguay have shown naturally higher levels than the
WHOQ's maximum recommended value.

To assess human health risks, the concentration of toxicologically relevant arsenic species in urine has
often served as a biomarker that indicates recent exposure to inorganic arsenic considering that urine
is the main route of excretion.

This work aims to assess human exposure to inorganic arsenic through groundwater in a population in
a rural area near the town of San Antonio

METHOD:The studied area is a rural region with 1650 inhabitants. 33 local families were visited, and
the owners were asked to voluntarily participate in a survey providing groundwater and urine samples.
The survey consisted of personal interviews and recorded relevant data such as average liters of water
consumption per family, food intake, along with personal.

47 urine and 33 drinking groundwater samples were later refrigerated and brought to the laboratory
for arsenic determination using HG- MIP-OES.

RESULTS:Results in drinking water showed more than 97% of analyzed samples with higher levels of
arsenic than WHO ’s guidelines.

Urine toxicologically relevant arsenic species concentrations results ranged from non-detect levels to
70.5pg/L which were correlated by Spearman’s correlation coefficient (r=0.35,p-Value=0.03) and
reflect current exposure to this contaminant in groundwater, can be considered of moderately to
highly human health risks.

CONCLUSIONS:Consequently, these urinary arsenic levels, should be monitored in this, an others
rural areas in future environmental health surveillance programs, which are not yet implemented in
Uruguay.

Keywords: Biomarkers of exposure, Exposure assessment, Water quality, Risk assessment, Heavy
metals
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A case for perinatal natural photoperiod in the
developmental origins of health and disease

Philip Lewis, Thomas C Erren
Institute and Policlinic for Occupational Medicine, Environmental Medicine and Prevention Research,
University Hospital of Cologne, Germany.

BACKGROUND AND AIM:Light, and in particular daylight, is the key synchronising agent (“zeitgeber”)
for the temporal organisation of physiology, acting via the circadian timing system. Given the breadth
of physiological co-governance by this system (incl. endocrine, metabolic, immunologic, growth and
repair, sle



EP-wake, genetic regulation — and in all cells), it is not surprising that perturbation of this system is
linked with various chronic diseases. The time-of-year (month/season) of birth has also long been
associated with various chronic diseases, in studies all across the globe. The natural daily photoperiod
- important for circadian timing systems and health - is a ubiquitous factor that varies by time-of-
year and latitude and in a completely predictable manner (resolution to a day). Experiments in animal
models demonstrate the impact of different perinatal light-dark zeitgeber paradigms on physiology
and health, including on various working parts of the circadian timing system.

METHOD:We assessed perinatal natural photoperiod metric associations with cancer, diabetes,
cardiovascular disease, depression, and chronotype (a circadian timing system marker) in later-life in
humans. These studies were conducted using the International Childhood Cancer Cohort Consortium
(I14C) and the UK Biobank with study participants from across the globe. Perinatal natural photoperiod
metrics were determined using time-of-year of birth and latitude.

RESULTS:Signals of association with all outcomes studied were observed for average daily photoperiod
in the 3rd trimester of pregnancy and for the range of daily photoperiods experienced in this time
window relative to the average daily photoperiod.

CONCLUSIONS:Although size and direction of effects varied by outcome, associations were
consistently observed and association with chronotype is compatible with the hypothesized mechanism
of action (i.e., via the circadian timing system). Further studies are, of course, needed, but the case
for a role of natural photoperiod in the developmental origins of health and disease is growing.

Keywords: Light pollution, Obesity and metabolic disorders, Mental health outcomes, Cancer and
cancer precursors, Cardiovascular diseases
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BACKGROUND AND AIM:Postpartum depression (PPD) is a common and serious mental health
problem for postpartum mothers. Although some modeling mechanism of PPD has been developed in
recent three years, the impact of environmental exposure factors such as air pollution has not been
included. Therefore, the study aims to development machine learning algorithm for predicting PPD
including not only social psychological but also environmental exposure factors.

METHOD:Taiwan Birth Cohort Study recruited nationally representative participants, as a result of
approximately 12% of all deliveries in 2005 using multistage stratified sampling. PPD was inquired
when their child was six months of age by face-to-face interview. Exposure to air pollution of mothers
during perinatal periods was estimated using hybrid kriging/land-use regression model based on
residential address. Including the possible psychosocial predictors, a framework of data extraction and
classification, processing, and machine learning was implemented to enable future PPD risk prediction.
RESULTS:The best-performing model uses data from the demographic characteristics, baby’s
condition, household factors as well as air pollution concentration during perinatal periods. Area under
the receiver operating characteristic curve increased from 0.65 by generalized logistic model to 0.97
and 0.81 in the development and validation datasets by bootstrap forest model. In the best
performing machine learning algorithm, exposure to PM2.5 during pregnancy remained an important
predictor for PPD.

CONCLUSIONS:Machine learning provides the ability to identify women at risk of PPD. In the
algorithms, air pollution exhibits non-negligible impact on PPD compared with other risk factors. The
results may contribute to scalable prevention and interventions, reducing negative psychological
outcomes.

Keywords: postpartum depression, machine learning, air pollution
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Increased risk for cancer mortality observed
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BACKGROUND AND AIM:Hairdressers are classified by the International Agency for Research on
Cancer as occupation exposed to probable carcinogens to humans (Group 2A) for lung and bladder
cancer, but evidence is accumulating on associations with other cancers, such as oral cavity, stomach,
breast, non-Hodgkin lymphoma (NHL), and leukemia. However, evidence on health effects among
Brazilian hairdressers is scarce. To better inform tailored cancer actions, we compared cancer
mortality rates among hairdressers and the general population in Brazil.

METHOD:Exploratory and comparative study on sex-specific mortality ratio of cancer and other
causes, among hairdressers and ‘other workers’ (as reference group), aged from 20-70y, with
identifiable occupation, and notified on the Brazilian Mortality Information System from 1996-2020.
Sociodemographic characteristics and mortality ratio of different types of cancer were compared.
Crude Odds Ratio (OR), and adjusted (ORADJ) for age, educational level, and ethnicity are presented
with 95% confidence intervals (CI).

RESULTS:From 1996-2020, 23,557 deaths by cancer (as primary cause) among hairdressers, and
13,332,996 among all other workers (excluding hairdressers) were notified in Brazil. Hairdressers’
deaths were significantly higher among women, at younger ages, with white skin color, and with
completed high school than other workers. Female hairdressers had significantly higher odds of dying
from cancer of digestive, respiratory, reproductive, urinary and hematological system, both in crude
and adjusted models. We highlight high ORADJ of dying for lung (1.58, 95% CI 1.42-1.75) and
bladder cancer (1.74, 95% CI 1.20-2.52), alongside breast cancer (1.51, 95% CI 1.41-1.63) and
acute myeloid leukemia (AML) (1.37, 95% CI 1.06-1.77). Odds of dying from liver, lymphoid
leukemia, and acute lymphoid leukemia (ALL) lost significance after adjustments.
CONCLUSIONS:Higher mortality from several types of cancer among hairdressers has been observed
in the Brazilian mortality system, and causal associations, such as exposures to chemicals, should be
investigated by epidemiological studies.

Keywords: Occupational exposures, cancer and cancer-precursors, mortality, chemical exposures
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Study
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BACKGROUND AND AIM:Fine particulate matter (PM2.5, <2 um in diameter) is an established cause of
lung cancer, but it is unclear whether ultrafine PM (<0.1 um), a key PM2.5 component, contributes to
risk. Our objective was to investigate the U



FP-lung cancer association overall and by histologic subtype.

METHOD:The Los Angeles Ultrafine PM Study includes 45,660 participants aged 50+ in Southern
California at enrollment (1995-1996) followed through 2011 for incident lung cancer (N=1,285). We
estimated historical residential ultrafine PM concentrations via land use regression and back-
extrapolation. We estimated total and sex-specific associations between 10-year lagged UFP (per
10,000 particles/cm3) and lung cancer overall and by histologic subtype (adenocarcinoma, squamous
cell carcinoma, small cell carcinoma) in Cox models adjusted for smoking and other confounders,
adjusting for PM2.5 concentrations (Spearman’s rho=0.52) as a model covariate and in cross-
classified analyses. We evaluated relationships by smoking status, birth cohort, and historical duration
at the residence.

RESULTS:Ultrafine PM exposure was associated with a non-significantly increased risk of lung cancer
(hazard ratio [HR]=1.02 per 10,000 particles/cm3;95% CI [0.96-1.08]). Risk of adenocarcinoma was
significantly elevated among men (HR=1.10 [1.00-1.20]); but not women (p-interaction=0.04). A
nonsignificant association for adenocarcinoma was apparent in never-smoking (HR=1.15 [0.92-1.43])
and former smoking (HR=1.10 [0.99-1.23]) men, but weaker in current smoking men (HR=1.05
[0.86-1.28]; p-interaction>0.05). Associations were strongest among men born in 1925-1930
(HR=1.14 [1.01-1.27]; p-interaction=0.03) and with =10 years residential duration (HR=1.14 [1.01-
1.30]; p-interaction=0.03). We observed no significant relationships for women or other disease
subtypes. Patterns were consistent when adjusting for PM2.5 and ultrafine PM associations were
stronger when PM2.5 levels were low (<median) versus high (=median).

CONCLUSIONS:Ambient UFP exposure may increase the risk of lung adenocarcinoma among men,
with historical exposures contributing more than levels in recent decades. Further investigation of the
disparity in findings by sex is warranted.

Keywords: Air pollution, ultrafine particulate matter, long-term exposure, lung cancer
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States
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BACKGROUND AND AIM:Emissions from wildland fire plumes are composed of modified biomass
combustion by-products, including carcinogens. However, studies of the association between wildland
fire exposures and lung cancer are scant. We evaluated geographic patterns in these exposures and
lung cancer mortality to explore possible associations.

METHOD:We extracted historical fire (wildfires and prescribed burns) information and satellite imagery
for the conterminous U.S. from the Monitoring Trends in Burn Severity program (1984-2001). We
derived two county-level fire exposure metrics: 1) ratio between total burned area and county area,
and 2) fire density (events/100 km2). Age-adjusted, sex-specific lung cancer mortality rates at the
county level for two 5-year periods (2011-2015 and 2016-2020) were obtained from the National
Center for Health Statistics. Lee’s L statistic for bivariate spatial association was used to identify
geographic patterns with significant associations between fire exposures and lung cancer mortality
rates.

RESULTS:There were over 6,100 wildland fires (67% were wildfires) and 7,650,000 km2 burned area
during the exposure period, with most activity in the Western U.S. states and Florida. Among females,
we observed clusters of counties where the areal-based ratio metric and lung cancer mortality rates
(2011-2015) were both high across eastern Kentucky (n=17 counties, p-values: 0.009-0.03),
southwestern West Virginia (n=9, p-values: 0.009-0.01), and Florida (n=17, p-values: 0.009-0.03).
Among western counties, greater fire exposure was associated with lower lung cancer mortality
(n=47, p-values: 0.009-0.03). These patterns were consistent among men, by time period, and for
fire density. Our findings differed from recently published lung cancer mortality clusters associated
with smoking prevalence.

CONCLUSIONS:Our novel analysis identified U.S. counties where wildfires might contribute to lung
cancer mortality; the inverse association in some Western counties may be due to chance and
requires additional investigation. Studies with individual-level exposure-response assessments are
needed to further evaluate this relationship.

Keywords: air pollution, wildfires, cancer and cancer precursors, mortality
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Impact of the central London Ultra-Low Emission
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hospital admissions: An interrupted time series
analysis
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BACKGROUND AND AIM:The Ultra-Low Emission Zone (ULEZ) was introduced in central London, UK, in
April 2019, replacing the less stringent toxicity-charge, dating from October 2017. These interventions
have led to substantial air quality improvements, but limited evidence exists on their impact on health.
We aimed to assess these interventions’ impact on emergency hospital admissions due to
cardiovascular disease, respiratory disease, and all non-accidental causes (‘all-cause’), using a
controlled interrupted time series (cITS) approach.

METHOD:National routine data on emergency hospital admissions for adult (=15 years) residents of
the ULEZ and a control area of London were used to identify cause-specific admissions
(cardiovascular: primary ICD-10 code I00-199, respiratory: J00-]J99, all-cause: A00-R99) between 6
January 2014 and 1 March 2020. cITS analysis used segmented negative binomial regression,
modelling the outcomes as weekly age/sex-standardised rates, adjusting for temperature, relative
humidity, month, and public holidays. Temporal autocorrelation was accounted for using Newey-West
standard errors. The estimands of interest were trend changes in rates between pre- and post-
intervention periods, with changes in the intervention area adjusted for those in the control area. The
toxicity-charge and ULEZ were modelled both as separate interventions and in combination.
RESULTS:There were trend reductions in age and sex-standardised cardiovascular (-0.19% per week,
[95%CI: -0.07%, -0.31%]) and all-cause (-0.10% [-0.05%, -0.15%]) emergency admission rates in
the ULEZ relative to the control area when a single intervention point was modelled at the toxicity-
charge start, and larger reductions for the ULEZ start (cardiovascular: -0.38% [-0.07%, -0.68%], all-
cause: -0.18% [-0.04%, -0.32%]). Respiratory admissions showed no statistically significant trend
change relative to the control area (toxicity-charge: -0.05% [-0.15%, +0.05%]).
CONCLUSIONS:These results indicate that the ULEZ/T-charge is associated with reductions in air-
pollution-related emergency hospital admissions, particularly those due to cardiovascular disease.
Further analysis with alternative control areas would be valuable to further test the robustness of
these results.
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Multiple pathways mediate the residential
greenspace morphology and triglyceride risk:
implications for climate change
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BACKGROUND AND AIM:Long recognized as the link between greenspaces, an essential component of
a healthy city, and cardiovascular risk factors, but little is known about how Greenpeace morphology
affects triglyceride risk.

METHOD:We included 106238 locals between the ages of 35 and 75 based on the Cardiovascular
Disease Screening Cohort in Anhui Province, China. The greenspace morphology was calculated using
high-resolution land cover data for 2020 from the World Cover Database, and triglyceride as an
outcome. Multiple linear regression model and structural equation model were used to evaluate
relationships between greenspace morphology and triglyceride risk and to investigate the potential
role of fine particulate matter (PM2.5) and heat waves in the association, respectively.
RESULTS:Overall, in residential environmental characteristic exposure, triglyceride was expected to
increase by 0.046% (95% CI: 0.040%, 0.052%) with a 1% increase in the percentage of built-up
while decrease by 0.270% (95% CI: 0.202%, 0.337%) in the percentage of greenspace. Furthermore,
the shape, connectedness, and aggregation of greenspace were inversely correlated with triglyceride
when the total greenspace was maintained, lowering to 0.605% (95% CI: 0.198%, 1.012%), 0.031%
(95% CI: 0.022%, 0.039%), and 0.049% (95% CI: 0.039%, 0.058%), respectively. Likewise, the
protective effect of the shape index was higher than that of the total amount of greenspace. The
stratification results showed that urban residents benefited more from greenspace exposure.
Greenspace morphology can minimize triglyceride risk by reducing pollution and heat waves, with
aggregation having the greatest effect on reducing pollutants whereas fragmentation is more efficient
at reducing heatwaves.

CONCLUSIONS:Exposure to the greenspaces morphology is associated with a reduction in triglyceride
risk. The study has important practical and policy implications for early health monitoring and the
spatial layout of greenspace, and will provide scientific information for healthy urban planning by
reducing unfavorable health consequences.

Keywords: Green space,Environmental epidemiology,Risk assessment, Built environment,Air pollution
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and insulin resistance in Chinese adults: China
National Human Biomonitoring (CNHBM)
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BACKGROUND AND AIM:Previous findings about the association between low-to-moderate arsenic (As)
exposure and diabetes are inconsistent. Population heterogeneity and creatinine adjustment methods
may contribute for discrepancies across studies. This study aims to evaluate the associations of low-
to-moderate As exposure with diabetes and insulin resistance (IR) in a representative sample of
Chinese adults and in different subgroups using the covariate-adjusted standardization method to
correct urine dilution.

METHOD:Based on 2017-2018 China National Human Biomonitoring (CNHBM), we conducted a cross-
sectional analysis and a case-control study. 10,510 participants were included in the cross-sectional
analysis and 972 participants were included in the case-control study with 489 with diabetes and 483
controls. Urinary total As (TAs) were analyzed as As exposure and homeostatic model assessment of
insulin resistance (HOMA-IR) was calculated. Generalized linear mixed models and RCS models were
used to assess the association of TAs levels with diabetes prevalence and HOMA-IR.

RESULTS:Of the cross-sectional population, the weighted median (interquartile range) concentrations
of creatinine-corrected TAs was 19.52 ug/L (11.36-36.61 pg/L) and the weighted prevalence of
diabetes was 10.80%. The fully adjusted OR (95%CI) of diabetes prevalence for an interquartile range
increase in the In-transformed TAs was 1.15 (1.06, 1.24) in the cross-sectional analysis and 1.25
(1.06, 1.46) in the case-control study. TAs was positively associated with HOMA-IR. Compared with
those in the lowest quartile, HOMA-IR of participants in the fourth quartiles of TAs increased by 2.14
(95% Cis: 0.57, 3.70). RCS models showed a positive and linear association between TAs and
diabetes. The association between TAs and diabetes varied by residence area with a greater
association in urban residents (P values for the interaction was 0.017).

CONCLUSIONS:TAs was positively associated with diabetes prevalence and HOMA-IR in the Chinese
adults. Population residing in urban area may have increased susceptibility to As-related diabetes in
China.

Keywords: Biomonitoring, Urinary arsenic, Diabetes, Insulin resistance
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the Teen-Longitudinal Assessment of Bariatric
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BACKGROUND AND AIM:Dichlorodiphenyldichloroethylene (DDE) is considered an obesogen, as it can
alter the individual’s susceptibility to develop obesity. Bariatric surgery is effective in reducing weight
among adolescents with obesity. However, the mechanisms that lead to variations in the rate of
weight loss post-bariatric surgery remain unknown and could be due to environmental exposure to
DDE. We aimed to assess the impact of different levels of exposure to 4,4-DDE on body mass index
(BMI) and waist circumference in a cohort of adolescents up to 5 years after bariatric surgery.
METHOD:We included 63 participants from 5 time points from the prospective multi-center Teen-
Longitudinal Assessment of Bariatric Surgery (Teen-LABS) cohort. Exposure was measured in visceral
adipose tissue (VAT) collected at the time of surgery and categorized into tertiles (low <14ng/g,
moderate 14 to 21ng/g, and high =21ng/g). We constructed longitudinal linear regression models to
assess the interaction between exposure and time since surgery, with a random intercept for
participant and a linear spline with a single knot at one year, adjusted for sex, age, race, and parents’
income.

RESULTS:We found a dose-response relationship, with the low exposure group having a greater
reduction in BMI during the first year after bariatric surgery compared to both the moderate and high
exposure groups (6.12 kg/m2, 95%CI 0.62 to 12.85, and 4.38 kg/m2, 95%CI 2.69 to 11.46,
respectively). BMI increased after the first year, with patients exposed to lower levels of DDE showing
a smaller increase compared to those in the higher exposure group (9.82 kg/m2, 95%CI 3.16 to 16.49
for moderate, and 3.40 kg/m?2, 95%CI -3.74 to 10.53 for high exposure group). We observed a similar
pattern between exposure to 4,4-DDE and waist circumference.



CONCLUSIONS:Our findings suggest that exposure to 4,4-DDE could contribute to differences in
weight trajectory following bariatric surgery among adolescents.

Keywords: Obesity and metabolic disorders, Environmental epidemiology, Children's environmental
health
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BACKGROUND AND AIM:Dyslipidemia, defined as abnormal lipid levels, constitutes a significant risk
factor for the development of cardiovascular disease (CVD), increasing the likelihood of atherosclerosis
and related cardiovascular events. Cadmium, a toxic heavy metal, can enter the human body through
various channels such as air, water, and soil, accumulate within bodily tissues, and jeopardize human
health. The present study aims to explore the association between blood cadmium concentrations and
dyslipidemia in the older population.

METHOD:A cross-sectional study was conducted among 3,326 elderly participants in Zhejiang, China.
Whole blood levels of cadmium were measured using inductively coupled plasma mass spectrometry
(ICP-MS). Dyslipidemia events were defined based on total cholesterol (TC), triglyceride (TG), low-
density lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C) levels.
Multivariable logistic regression analysis was employed to assess the association between cadmium
levels and dyslipidemia.

RESULTS:The prevalence of dyslipidemia among the older population in China was found to be
36.49%. In logistic regression models, blood cadmium levels showed a positive correlation with
dyslipidemia. When compared to the lowest quartile of blood cadmium, the odds ratio (OR) of
dyslipidemia in the highest quartile was 1.30 (95% confidence interval, CI: 1.04, 1.64) after adjusting
for multiple covariates.

CONCLUSIONS:The whole blood level of cadmium exhibited a significant association with the risk of
dyslipidemia in the older Chinese population. This finding emphasizes the importance of monitoring
and controlling environmental exposure to heavy metals and improve cardiovascular health.

Keywords: Cardiovascular diseases, Epidemiology.
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BACKGROUND AND AIM:Cosmic radiation is an occupational risk factor for flight attendants (consisting
of pilots and cabin crew), and recent studies of flight attendants have reported risk for several
individual cancer types. However, the findings of these studies are inconsistent and evidence of risk at
low dose radiation which is considered as the exposure level of flight attendants remains unclear. This
study aims to establish the risk of cosmic radiation exposure for cancer in flight attendants based on
summarizing studies published to date.

METHOD:We conducted a search of articles through PubMed and EMBASE with a predefined search
strategy. The search terms included flight attendant terms, cosmic radiation terms, and cancer terms.
We selected articles that met our inclusion criteria through a screening of titles and abstracts, as well
as full-text reviews. In addition, a meta-analysis was performed to evaluate quantitative synthesis
assessment for cancer risks from the articles.

RESULTS:Of the 9,242 articles retrieved (3,466 in PubMed and 5,776 in EMBASE), a total of 50 studies
matched our inclusion criteria, excluding 2,935 duplicates. The standardized incidence or mortality
ratios (SIR or SMR) were presented in 33 articles, and most of the studies were conducted in Europe
(63.6%). The pooled-SIR for all cancers was 0.84 (95% CI 0.81 to 0.87), and the pooled-SMR for all
cancers was 0.78 (95% CI 0.75 to 0.80), which was significantly lower than that of the reference
groups. In individual sites of cancer, the pooled-estimates of breast cancer (SIR=1.42), melanoma
(SIR=1.40, SMR=1.53), and leukemia (SIR=1.37) were significantly higher than that of the reference
groups.

CONCLUSIONS:The pooled-estimates for all cancers were significantly decreased, indicating a possible
healthy worker effect. For a better understanding of increased pooled-estimates in several cancer
sites, an in-depth review is required with consideration of various risk factors (e.g., shift work,
socioeconomic status) and cosmic radiation doses.

Keywords: Cosmic radiation, Cancer, Occupational exposure, Flight attendant, Meta-analysis
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BACKGROUND AND AIM:Violence endures as a global problem. This study was designed to evaluate
the incidence and experiences of violence involving youth in the Eastern Caribbean federation of St.
Kitts-Nevis (SKN)

METHOD:Data was derived via surveys on interpersonal violence (IPV) and Violence Against Young
Women and Girls (VAYWG) as well as an interactive exercise where respondents shared perspectives
on conflict. Fifty (50) youths were recruited throughout November 2022.

RESULTS:Per the IPV survey, approximately 87.5% of respondents identified as Black and 90%
achieved a high school certificate. While most had never had a physical altercation (54%), 9 out of 10
respondents recently witnessed at least one physical fight. Approximately 30% experienced physical
abuse by a relative. Anger was perceived as a main driver for physical (42%) and verbal (67%)
assaults. Substance use was not a major promulgator of physical (19%) and verbal (25%) conflicts.
Many confrontations (44%) were attributed to miscommunication. Only half of the approximately 13%
of respondents who reported physical injuries sought medical care. At least 80% of participants
expressed feelings of fear, anger, stress, anxiety, or depression. Per the VAYWG survey, parents,
friends, classmates, strangers, and bus operators are among the most common perpetrators of
various forms of conflict. Young women and girls were reported to be 6.5 and 6.7 times more likely
than their male counterparts to be verbally accosted by a bus driver and a stranger, respectively.
Participants (n=29) of the interactive exercise reported that trust issues, poverty, excessive corporal
punishment, sexism, and homophobia to be major factors driving violent conflicts. All participants
agreed that these factors should be addressed.

CONCLUSIONS:Incidents of IPV including VAYWG continue to impact Eastern Caribbean youth. While
widely acknowledged and frequently experienced by minors and young adults, sustained solutions are
yet to be determined. Resolutions require nuanced, data-driven interventions.

Keywords: Children's environmental health, Community-engaged research, Mental health outcomes,
Socio-economic factors, Tropical health
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BACKGROUND AND AIM:Climate change is increasing exposures to higher ambient temperatures,
particularly in rural developing communities where people have limited access to indoor cooling. We
aimed to examine associations between prenatal heat and birth outcomes in rural Ghana.

METHOD:We leveraged the Ghana Randomized Air Pollution and Health Study (GRAPHS) prenatal
cohort recruited from 35 rural communities in the Bono East Region of Ghana between 2013-2015. We
assigned prenatal heat stress from conception to delivery using weekly averages of satellite-derived
daily Wet Bulb Globe Temperature (WBGT) estimates corresponding to the community of each
participant. We performed multivariable regression with average WBGT over pregnancy and trimester
(TM) specific averages included in the same model to understand associations with birth weight,
length, head circumference, and small-for-gestational-age (SGA).

RESULTS:1,173 pregnant individuals with delivery > 28 weeks were available for analysis. Weekly
prenatal WBGT averages in the cohort ranged from 22.7-30.8°C. Extreme heat events (WBGT >30°C)
have been occurring with increasing frequency and 82% of the participants experienced > 1 extreme
heat event in pregnancy. Higher average WBGT in the second TM was associated with lower mean
birth weight (B = -36.5 g, 95% CI: -72.9, -0.2) and birth length (B = -0.32 cm, 95% CI: -0.61, -0.02)
with third TM exposure suggestive of reductions, although not reaching statistical significance. Higher
average WBGT across gestation, and in first and third TMs, were associated with increased head
circumference, possibly a head sparing effect. No significant associations with SGA or LBW were
identified.

CONCLUSIONS:We demonstrate impacts of heat stress on newborn anthropometrics in this rural
Ghanaian population where the range of temperatures is relatively narrow. Given the link between size
at birth and future disease, it is critical to better understand how rising global temperatures impacts
newborn health, and more importantly, identify interventions to mitigate these effects.



Keywords: Wet bulb globe temperature, heat index, birth outcomes

EP-128[Air pollution » Particle components]

Spatial variation of PM2.5 component
concentrations in 23 Tokyo wards

Takehiro Michikawal, Shinji Saitoz, Ayako Yoshino3, Akinori Takami3, Seiji Sugata3, Yuji Fujitani4,
Shin Yamazaki4, Yuki Takeda5, Yuji Nishiwaki®

1Department of Environmental and Occupational Health, School of Medicine, Toho University, Tokyo,
Japan; Health and Environmental Risk Division, National Institute for Environmental Studies, Tsukuba,
Japan

2Tokyo Metropolitan Research Institute for Environmental Protection, Tokyo, Japan

3Regional Environment Conservation Division, National Institute for Environmental Studies, Tsukuba,
Japan

4Health and Environmental Risk Division, National Institute for Environmental Studies, Tsukuba, Japan

5Department of Environmental and Occupational Health, School of Medicine, Toho University, Tokyo,
Japan

BACKGROUND AND AIM:In the general environment, concentrations of particulate matter with an
aerodynamic diameter of less than 2.5 pm (PM2.5) show wide spatial homogeneity. However, we do
not have evidence of whether the same pattern applies to the PM2.5 components. In particular, within
big cities, such as Tokyo, with diverse pollutant sources, we cannot ignore the possibility that there
are spatial variabilities of PM2.5 component concentrations. In this study, we examined the spatial
variation of PM2.5 mass and its component concentrations in 23 Tokyo wards.

METHOD:In the fiscal year of 2021 (April 2021 to March 2022), Aerosol Chemical Speciation Analyzer
(ACSA-14, Kimoto electric co. Ltd) was set and continuously measured total PM2.5 mass
concentrations and its component concentrations at three monitoring sites (Ota-ku in the western
part, Chiyoda-ku in the central part, and Koto-ku in the eastern part) within the 23 Tokyo wards. Our
measured components included black carbon (BC), water-soluble organic compounds (WSOC), nitrate,
and sulphate. We estimated daily mean concentrations of total mass and each component, and
summarised the data.

RESULTS:During the study period, daily mean total PM2.5 mass concentrations were 9.9 (standard
deviation = 5.0) pg/m3 at Ota-ku, 9.7 (4.9) pug/m3 at Chiyoda-ku, and 9.5 (4.8) pg/m3 at Koto-ku,
and the average Pearson’s correlation coefficients between two sites were 0.95. Strong correlations
were also observed among the each component concentration at three sites (correlation coefficients =
0.86 for OBC, 0.94 for WSOC, 0.95 for nitrate, and 0.95 for sulphate).

CONCLUSIONS:Within 23 Tokyo wards, the spatial homogeneous assumption of PM2.5 components
seemed to be generally valid.
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BACKGROUND AND AIM:During the global warming era, heat stress exposure becomes a more severe
problem for heavy physical labor, especially combined with physical exertion and inadequate
hydration. The literature has revealed that heat stress can cause unknown etiology of chronic kidney
disease due to the susceptibility of the kidney. This study aims to explore the metabolic effects of heat
stress and correlate it with chronic kidney disease in farmers.

METHOD:Farmers were recruited as the heat exposure group based on prolonged physical labor, and
non-farmers were recruited as the control group. The participant urine samples were collected and
analyzed by nuclear magnetic resonance (NMR) by metabolomics. Then, the multivariate analysis will
be conducted after spectral data processing to determine the variation in the metabolome between
farmers and non-farmers.

RESULTS:The 114 subjects who were 40 to 65 years old were recruited from Yunlin Christian Hospital
in our project. Numerous urinary metabolites were shown in the NMR spectrum. Metabolome variation
between farmers and non-farmers is not significant. Later, adjusting for confounders such as job
category, dehydration, and age will be conducted in addition to the typical multivariate analysis used
in metabolomics studies.

CONCLUSIONS:As global temperatures continue to rise and extreme heat events become more
frequent and intense, the adverse health effects of heat stress on farmers are expected to worsen in
the coming years. This study intends to discover molecular events of heat stress in the highly exposed
population. The information may suggest potential health effects and provide molecular information
for early diagnosis.

Keywords: Metabolomics, Environmental epidemiology, Temperature
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Air pollution might impede ALT normalization in
chronic hepatitis B patients treated with
nucleotide/nucleoside analog
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BACKGROUND AND AIM:The biochemical response is an important indicator of prognosis in chronic
hepatitis B (CHB) patients receiving nucleotide/nucleoside analogues (NAs). The effects of air pollution
in alanine aminotransferase (ALT) normalization were elusive.

METHOD:The longitudinal study recruited 80 CHB patients with hepatitis B e-antigen (HBeAg) negative
who received NAs. ALT levels were examined at the first year of anti-HBV therapy. Normal ALT was
defined as <19 U/L for females and <30 U/L for males, and the risk factors associated with ALT
abnormality were analysed.

RESULTS:Sixteen patients (20.0%) with baseline ALT >40 U/L and 41 patients (51.6%) were ALT
abnormal (>19 U/L for females and >30 U/L for males). After 1-year NAs therapy, 75 patients
(93.8%) had undetectable HBV DNA. Post-treatment ALT levels significantly decreased, compared to
the pre-treatment levels (21.3 U/L vs 30.0 U/L, respectively; P < 0.001). The proportion of patients
with normal ALT was also significantly higher after treatment, compared to the pre-treatment status of
patients (71.2% vs 51.2%, respectively; P = 0.001). The strongest factor associated with ALT
abnormality after first year treatment with NAs was body mass index (BMI) (odds ratio[OR]/95%
confidence interval[CI]: 1.28/1.05-1.54; P=0.01). and ozone level (OR/CI: 1.11/1.02-1.22; P=0.02).
CONCLUSIONS:Among HBeAg negative CHB patients with relatively low viral load, NAs could improve
the ALT level by adjusting the confounding factors. It could also increase the proportion of ALT
normality after 1-year NAs treatment. Air pollution indeed affected the efficacy of ALT normalization.

Keywords: NAs, HBV, HBeAg negative, air pollution, ozone
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BACKGROUND AND AIM:Outdoor air pollution and airborne particulate matter (PM) have been
classified as Group 1 carcinogens for lung cancer, however evidence for other cancers is limited and
the American Cancer Society (ACS) Cancer Prevention Study-II (CPS-II) has focused solely on cancer
mortality. This research examined associations of outdoor air pollutants with incidence of a range of
cancer subtypes, including less fatal cancers.

METHOD:In the ACS CPS-II Nutrition Cohort, census block-group level annual predictions of PM2.5,
PM10, PM10-2.5, NO2, O3, SO2, and CO concentrations were assigned to residential address.
Extended Cox regression estimated multivariable-adjusted hazard ratios (HR) and 95% confidence
intervals (CI) for associations of pollutant concentrations with risk of any incident cancer and at 21
cancer sites. Air pollution exposure estimates were updated annually during follow-up.
RESULTS:There were 30,959 total cancer cases identified among 108,002 participants followed from
1992-2017. PM2.5 was associated with an increased risk of lung cancer (HR per 4.1 ug/m3=1.05;
95% CI 0.99-1.10). PM10-2.5 (per 5 ug/m3) was associated with higher risks of colon (HR=1.05;
95% CI 1.00-1.11), uterine (HR=1.09; 95% CI 1.01-1.18), and cervical (HR=1.57; 95% CI 1.13-
2.16) cancers, as was PM10. Higher NO2 was associated with increased risk of any cancer, but only
statistically significantly with lung cancer (HR per 6.3 ppb=1.05; 95% CI 1.01-1.10). SO2 was
associated with higher risk of lung and kidney cancer. O3 was associated with increased risk of
melanoma. CO was associated with increased risk of any cancer as well as statistically significant
associations with melanoma and uterine cancer.

CONCLUSIONS:Consistent with previous literature, multiple outdoor air pollutants were associated
with lung cancer. Additionally, we identified novel associations with air pollutants and incidence of
several other cancers. These findings suggest a broader impact of air pollutants on cancer risk than
has been previously recognized.

Keywords: air pollution, particulate matter, long-term exposure
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BACKGROUND AND AIM:Maternal gestational diabetes mellitus (GDM) has an adverse impact on
children’s dysmetabolic trait. Discussion about maternal GDM and children’s peripubertal health
remains limited. This study aims to determine the association of maternal gestational diabetes mellitus
(GDM) and peripubertal growth of offspring.

METHOD:This is a prospective cohort study that enrolled 1,008 mother-infant pairs who received
antenatal care at single center from 2010 to 2012. In 2018, children received follow-up study which
included bone age, serum sex hormone levels, Tanner stage for breast and testes, and the penile
length follow-up. Differences in the outcomes between offspring of mothers with GDM and control
subjects were examined using Student’s t test and chi-square test. We also used multiple linear and
logistic regression models to adjust for maternal pre-gravid BMI, household income, maternal age at
delivery, and maternal menarche age.

RESULTS:There were 43 (8.9%) children born from GDM mothers, and 441 (91.1%) in the control
group. In girls, there was more advanced bone age in the GDM group (n=19) than the control group
(n=205) after adjusting for potential confounding factors (0.48-year, 95% CI=0.005-0.97-year,
p=0.048). For boys, the GDM group (n=24) showed no advancement in the bone age compared with
the control group (n=236) (-0.13-year, 95% CI= -0.65-0.40). The serum sex hormone levels and
secondary sexual characteristics of children in the GDM group were comparable to those in the control
group.

CONCLUSIONS:Compared to the control group, girls with mothers diagnosed with GDM showed more
advanced bone age at peripubertal stage. We need longer follow-up of consequent health effects
during their adolescence.
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BACKGROUND AND AIM:Drinking water contaminated with uranium is common in the Western US,
particularly in areas near abandoned mines. Uranium is a potentially cardiotoxic non-essential
element. Measures of cardiac geometry and function are useful for capturing risk, early-detection, and
progression to clinical cardiovascular disease outcomes. We leveraged urinary uranium measures in
Strong Heart Study participants from the Great Plains and the Southwest to investigate their
association with measures of cardiac geometry and functioning in young adults.

METHOD:Urinary uranium was measured among participants free of diabetes, cardiovascular disease,
and <50 years old at baseline (2001-2003). Transthoracic echocardiography and blood pressure was
assessed at baseline and follow-up (2006-2009). We estimated mean differences in measures of
cardiac geometry and function at baseline and follow-up using linear mixed effect models with random
intercept and slope over time, accounting for family clustering.

RESULTS:Participants’ mean (SD) age was 30.8 (10.4) years; 39.3% were male. Median (IQR)
uranium levels were 0.029 (0.045) ug/g creatinine. At baseline, a 2-fold increase in urinary uranium
was positively associated with left ventricular (LV) mass index (mean difference: 0.49, 95% CI: 0.07-
0.92), left atrial systolic diameter (0.02, 0.01-0.03), and stroke volume (0.66, 0.25-1.08) after
adjustment for age, sex, smoking status, urinary arsenic, body mass index and other cardiovascular
risk factors. At follow-up, uranium was associated with increases in left atrial diameter (0.02, 0.01-
0.03) and pulse pressure (0.28, 0.05-0.52). Among participants in the highest tertiles of uranium and
arsenic, associations were stronger at baseline and follow-up for LV mass (5.23, 2.66-7.81; 4.55,
2.06-7.05), left atrial diameter (0.14, 0.07-0.20; 0.15 0.08-0.21) and stroke volume (5.08, 2.57-
7.58; 2.49, 0.12-4.85), respectively.



CONCLUSIONS:Preliminary findings indicate that uranium exposure may be associated with measures
of cardiac geometry and left ventricular functioning in the Strong Heart Study. Future analyses should
determine the potential long-term clinical cardiovascular effects of uranium exposure.

Keywords: Environmental epidemiology, chemical exposures, cardiovascular diseases
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BACKGROUND AND AIM:Selenium (Se) is a naturally occurring metalloid found in rocks and soils
throughout the United States and is an essential element for several antioxidant-related pathways.
However, Se is potentially linked to elevated diabetes risk at high concentrations. The mechanisms
behind these relationships remain unknown and there is a need to identify mechanistic biomarkers of
Se exposure to identify individuals at risk. We performed an epigenome wide association study to
investigate the relationship between Se exposure and DNA methylation (DNAm) in a population of
American Indian participants with high diabetes risk.

METHOD:Urinary Se was measured in the baseline exam (2001-2003) of the Strong Heart Family
Study (n=2325), a prospective study of cardiovascular disease among American Indian communities
in Arizona, Oklahoma, North Dakota and South Dakota. Se was analyzed by inductively coupled
plasma mass spectrometry. Blood DNAmM was measured using the Illumina MethylationEPIC BeadChip
Array at baseline. Epigenome-wide robust linear regressions (limma) and an elastic net regression
approach (glmnet) were performed to select differentially methylated CpG sites associated with Se.
Gene ontology enrichment analysis was performed using gometh.

RESULTS:Among 1,357 participants free of diabetes at baseline, the mean (SD) age was 55.4 (8.0)
years and 58.2% were female. The median (SD) concentration of Se was 51.81 (25.13) ug/g
creatinine. Across 788,368 CpG sites, 490 sites were retained in the elastic net approach and one site
(cg00163554) was significantly associated with Se after accounting for multiple comparisons in linear
regression (Bonferroni p-value: 0.0044). This site was annotated to the DIP2C gene. Enrichment
analysis did not yield any overrepresented gene ontology terms.

CONCLUSIONS:Preliminary findings indicate that urinary Se may be associated with specific changes
in DNAm in a sample of American Indians. Future analyses should replicate these findings in an
external cohort and investigate the mediating role of differentially methylated CpG-associated sites
with diabetes.

Keywords: Environmental epidemiology, biomarkers of exposure
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BACKGROUND AND AIM:Chronic or persistent anxiety (PA) over the course of pregnancy may lead to
adverse maternal and infant outcomes. Several studies have investigated the potential contributing
factors to transient anxiety (TA) at one point in pregnancy, but little is known about PA. This study
aimed to identify the risk factors for TA and PA during pregnancy.

METHOD:Pregnant women with no history of mental illness were recruited from 2016 to 2021 based
on a Shanghai sub-cohort of the China National Birth Cohort study (CNBC). Structured survey
interviews were conducted in early pregnancy to collect the socio-demographic information, obstetrical
and physical health status, and lifestyle factors. The Zung Self-Rating Anxiety Scale (SAS) was used to
assess the anxiety status of pregnant women and their partners during each trimester. Separate
logistic regression models were performed to identify risk factors for TA (SAS scores = 50 for only one
trimester) and PA (SAS scores = 50 for at least two trimesters).

RESULTS:The prevalence of TA and PA among the total of 3456 pregnant women was 12% (n=421)
and 4.2% (n=146), respectively. Logistic regression showed that younger age, poor physical health,
low intake of vegetables, and poor sleep quality were the common factors strongly associated with TA
and PA in pregnancy. Additionally, a low intake of milk (OR = 1.314, 95% CI: 1.034 - 1.677) was the
exclusive predictor of TA. Self-pay medical insurance (OR = 1.757, 95% CI: 1.063 - 2.815) and
partner anxiety (OR = 1.053, 95% CI: 1.029 - 1.076) were unique predictor of PA.
CONCLUSIONS:Poor physical health, partner anxiety, and some socio-demographic (e.g. age and
medical insurance) and lifestyle (e.g. diet and sleep) factors may play important roles in TA or PA
during pregnancy. Identification of these risk factors may guide the development of early intervention
strategies.
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BACKGROUND AND AIM:Climate warming is generating new challenges in health, and little is known
about its effect on chronic diseases. The aim of this study is to characterize the spatio-temporal
pattern of heat waves in the central area of Argentina in the last decades and to assess the
association of heat wave frequency with mortality from cerebrovascular disease (CD).

METHOD:A longitudinal study with an ecological design (2005-2019; n=26 geographical units) was
conducted in Cérdoba, Argentina. Data from the European Climate data service were processed to
build a 30-year time series of daily Maximum air temperature. Heat waves were identified annually
(National Meteorological Service definition). From official mortality data, annual crude mortality rates
were estimated for CD (CIE-10 160-169). An autoregressive order 2 Poisson regression model was
fitted, using CD mortality rates as the outcome, and annual frequency of heat waves (0-7, 8-19, >20),
urban scale (big cities/middle-sized or small cities/towns) and socioeconomic stratum, as covariates.
RESULTS:Aggregated spatial patterns of heat waves were identified, their frequency ranging from 0 to
25 annually. An increasing trend in the annual number of heat waves was observed over the studied
period. The intermediate and higher categories of heat waves showed a direct effect with a clear
gradient on CD mortality rates in women (OR 1.01; p<0.047 and OR 1.04; p<0.001, respectively). In
males and females, a higher urbanization level (vs. towns) was associated inversely with CD mortality,
while an intermediate urbanization level showed increased CD mortality rates.

CONCLUSIONS:The spatial and temporal patterns of heat waves were neither homogeneous nor
constant. The effect of heat waves on CD mortality is evident only in women, perhaps given their
longer life expectancy, considering that age is a vulnerability factor against climatic events.

Funding: FONCyT; Grant PICT-2019-04594.
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BACKGROUND AND AIM:Decreased physical performance, especially slowed gait speed, is associated
with increased risks of disability and mortality. Cortical thickness (CT) of brain regions important for
sensory, motor, and cognitive functions is implicated in gait speed. Late-life air pollution exposure is
associated with poorer physical functioning and may exert neurotoxic effects on CT. Here we
examined whether and how much of the adverse impact of exposure on gait speed was mediated by
reduced CT in older adults.

METHOD:We conducted a cohort study of community-dwelling cognitively-unimpaired women (n=484;
aged 71-87) from the Women'’s Health Initiative Memory Study who had a brain MRI scan in 2005-6
and timed walk assessed in 2012-13. We estimated monthly PM2.s and NO2 exposures at residential
locations using regionalized universal kriging models and aggregated to 3-year averages before MRI
scan. Gait speed was calculated as the distance (3 or 4 meters) walked divided by the seconds used.
Brain scans were processed using FreeSurfer-v.5.3.0 to estimate CT in 34 bilateral regions parcellated
with the Desikan-Killiany atlas. Structural Equation Models were constructed to examine mediation
effects of each CT on the association between exposure and gait speed, adjusting for socio-
demographic, lifestyle, and clinical covariates, and random effects for scanner manufacturers.
RESULTS:Women exposed to higher PM2.s and NO2 had slower gait speed (BPM2.5=-0.072 per



3.19ug/m3, p<0.001; BNO2=-0.058 per 6.64ppb, p=0.001), equivalent to 4.2 and 3.6 years of aging,
respectively. The largest mediation effects were observed in precentral, paracentral, superior frontal,
and middle temporal gyri (all p<0.01), mediating 13.9-19.3% of total PM2.s effect and 19.8-29.6% of
total NOz effect. The remaining direct associations between exposure and gait speed remained
statistically significant.

CONCLUSIONS:In cognitively-unimpaired older women, higher exposures to PM2.s and NO2 were
associated with slower gait speed - relationships partially mediated by the lower CT in the frontal lobe,
especially the motor cortex.

Keywords: environmental epidemiology, gait speed, cortical thickness, partial mediation
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BACKGROUND AND AIM:Earlier evidence has indicated potential mental health benefits from exposure
to greenness. However, much evidence was generated from studies of certain age groups as well as in
cities. In addition, most of them focused on milder outcome measures, such as mental symptoms.
Little is known about whether it also protects more severe outcomes, such as psychiatric
hospitalization. In this study, we aimed to estimate the associations between residential greenness
exposure and risk of psychiatric hospitalization among US residents.

METHOD:Psychiatric hospital admissions were extracted from the Health Cost and Utilization Project
State Inpatient Databases, covering 14 US states (Arizona, Colorado, Delaware, Georgia, Kentucky,
Maryland, Michigan, North Carolina, New Jersey, New York, Rhode Islands, Vermont, Washington, and
Wisconsin). We applied zero-inflated negative binomial regressions to obtain relative risk (RR) of total
psychiatric hospitalization associated with increases in residential exposure to greenness, as measured
by Normalized Difference Vegetation Index (NDVI). NDVI was divided into quartiles before modeling
with higher quartiles indicating higher greenness cover. The analysis covered all-age residents in the
included states over 2000-2019 and a total of 10,801 unique ZIP code areas with population over 100.
Models were adjusted for temperature, precipitation, sunlight, admission year and state, and
neighborhood contextual backgrounds.

RESULTS:Over the study period and among the covered areas, we identified 7,256,308 admissions
due to psychiatric disorders. Using quartile 1 as reference, NDVI quartile 2, 3, 4 were associated with
an outcome RR of 0.90 (95% CI, 0.88-0.92), 0.95 (95% CI, 0.93-0.97), 1.09 (95% CI, 1.07-1.12)
respectively. The protective associations were stronger among more urbanized areas and certain
states.

CONCLUSIONS:The study suggests that living in areas with moderately higher levels of green space
may be associated with mental health benefits among US residents, including reduced risk of
psychiatric hospital admissions as observed. This work was supported by NIH P30 ES000002.
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BACKGROUND AND AIM:Evidence showed that air pollution was associated with an increased risk of
tuberculosis (TB), an infectious disease caused by bacillus Mycobacterium tuberculosis (MTB).
However, the associations of air pollution with latent TB infection (LTBI) and subsequent active TB
development have not yet been investigated to date. This study aimed to study the impact of long-
term exposure to ambient particulate matter with an aerodynamic diameter less than 2.5 pm (PM2.5)
on the acquisition of LTBI and on the risk of subsequent active disease development among rural older
adults from a multicentre cohort.

METHOD:A total of 4789 older adults were included in a population-based, multicenter, prospective
cohort study (LATENTTB-NSTM) from 2013 to 2018. The level of long-term (1- to 3-year) exposure to
PM2.5 for each participant was assessed by aggregating satellite-based estimates at a daily time scale
and 1 km resolution. Logistic regression and time-varying Cox proportional hazards models with
province-level random intercepts were employed to assess associations of long-term exposures to
PM2.5 with the risk of LTBI and subsequent development of active TB, respectively.

RESULTS:Out of 4789 participants, 3283 were LTBI-free at baseline, among whom 2805 completed
the one-year follow-up and 127 of them developed newly identified LTBI. No significant associations
were identified between long-term exposure to PM2.5 and the risk of LTBI. And among 1506
participants with LTBI at baseline, 30 active TB cases were recorded during the 5-year follow-up.
Particularly, an increment of 5 pg/m3 in 2-year moving averaged PM2.5 was associated with a 42.7%
increased risk of active TB (HR = 1.427, 95% CI: 1.073-1.897).

CONCLUSIONS:Our findings suggest that long-term air pollution might be considered as a neglected
risk factor for active TB development from LTBI, especially for those living in developing or less-
developed areas where the air quality is poor.

Keywords: air pollution, particulate matter, infectious diseases, respiratory outcomes, environmental
epidemiology
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BACKGROUND AND AIM:Short-term or long-term evidence for associations between pollutants and
immunotherapy outcomes of non-small cell lung cancer (NSCLC) patients was extensively sparse. We
aimed to comprehensively understand the impacts of air pollutants on the progress-free survival (PFS)
of the patients, and to explore the key exposure windows of the pollutants.

METHOD:We selected 364 patients who diagnosed with NSCLC and treated with PD-L1 immunotherapy
at Beijing Chest Hospital from 2019 to 2022. Concentrations of main PM2.5 constituents (organic
matter (OC), black carbon (BC), nitrate (NO3-), sulfate (S042-), and ammonium (NH4+)) and O3
were estimated using the Tracking Air Pollution in China (TAP) dataset. Multivariate Cox regression
models was adopted to estimate the effects of exposure to PM2.5, PM2.5 constituents and O3 across
moving-average lags on immunotherapy outcomes for NSCLC. Restricted cubic spline models were
used to evaluate potential nonlinear relationships between statistically significant pollutants and
outcomes. Stratification analyses were done by sex, age, and PD-L1.

RESULTS:The concentrations of PM2.5, SO42—, NO3—, NH4+, OM, BC, O3 on lag-1y were averaged at
39.7, 6.4, 8.8,5.5,9.3, 1.7 and 96.6 ug/m3, respectively. As for BC, OM and 03, significant
associations were identified at different exposure time windows. Long-term exposure to BC and OM
were associated with a higher risk, with corresponding HRs of 2.31 (1.35, 3.97), 2.66 (1.49, 4.74)
observed at lag-1y. The difference is that exposures to O3 significantly elevated risks of adverse
outcome of immunotherapy for NSCLC, with HRs of 1.47 (1.01, 2.14) at lag-21d, 1.52 (1.03, 2.26) at
lag-1m, and 1.66 (1.08, 2.55) at lag-3m. Monotonic increasing dose-response relationships were
observed for the associations of all pollutants with risks of outcomes of immunotherapy for NSCLC.
CONCLUSIONS:Our findings suggest that long-term exposures to PM2.5, PM2.5 constituents and
Short-term exposure to O3 were positively associated with increased risks of adverse outcome of
immunotherapy.

Keywords: Particulate matter, Ozone, cancer and cancer-precursors, survival
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Interactive effects of ambient temperature and
nitrogen dioxide on childhood asthma in
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BACKGROUND AND AIM:While strong evidence supports adverse effects of hon-optimum ambient
temperature and nitrogen dioxide (NO2) on childhood asthma, previous studies rarely considered their
interactions or even the potential role of offspring sex. Therefore, we aimed to assess the overall and
sex-specific interactive effects of ambient temperature and NO2 on childhood asthma in Shanghai
under the context of climate crisis.

METHOD:This study relied on 16,605 mother-child pairs from the Shanghai Children's Allergy Study.
Self-reported questionnaires were used to obtain data on the prevalence of pediatric asthma and
covariates such as demographic, socioeconomic, and behavioral characteristics. Environmental data
including ambient temperature and NO2 were satellite derived. Binomial generalized linear models
with a logit link were carried out to evaluate the association between environmental exposure and
children’s asthma adjusted for potential confounders, and then stratified by sex.

RESULTS:Mean exposure to ambient temperature and NO2 during three years prior the study was
17.65 °C and 41.27 ug/m3, respectively. Per unit increment of temperature was associated with an
increased odds ratio (OR) of childhood asthma prevalence (1.13, 95% confidence intervals, CI: 1.05,
1.21 in overall; 1.15, 95% CI: 1.05, 1.27 for males) after controlling potential confounders. There was
no such association in females. In addition, the NO2-asthma association was only found in the low
temperature group (< median value) where an interquartile range increase of NO2 was associated
with 22% increased OR (95% CI: 1.06, 1.40) for children’s asthma.

CONCLUSIONS:Both ambient temperature and NO2 seemed to be triggers of childhood asthma,
together with their interactive effects. Children were more sensitive to NO2 in cold conditions, and
males were more venerable to higher temperatures. Further research are warranted, and tailored
preventive strategies shall be proposed to protect children’s respiratory health.
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Ten-year exposures to PM2.5 and NO2 and
cancer incidence in American older adults
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BACKGROUND AND AIM:Epidemiologic evidence on air pollution and major cancers other than lung
cancer remains largely lacking. We aim to examine simultaneous effects of 10-year exposures to fine
particulate matter (PM2.5) and nitrogen dioxide (NO2) on the risks of breast, prostate, colorectal, and
endometrial cancer.

METHOD:For each cancer, we constructed a separate cohort among the national Medicare beneficiaries
during 2000-2016. For each participant, we required a follow-up of at least 10 years, during which
there was no cancer diagnosis. After that, participants were censored at first occurrence of cancer
diagnosis, death, or end of study, whichever occurred earliest. We examined additive effects of
moving average exposures to PM2.5 and NO2 over the year of diagnosis and previous 2 years,
previous 3 to 5 years, and previous 6 to 10 years, predicted using high-resolution spatio-temporal
models, on the risk of first cancer diagnosis after 10 years of “cancer-free” follow-up. We used an
inverse probability weighting-based additive model to perform analysis, accounting for competing risk
of death.

RESULTS:The cohorts included 2.2-6.5 million subjects for different cancers. PM2.5 and NO2
exposures increased absolute risks of colorectal and prostate cancer across the 10-year exposure
window: a unit reduction in PM2.5 and NO2 would respectively prevent 705 and 95 colorectal cancers,
representing 6.2% and 0.8% of new cases per year within the cohort; a unit reduction in PM2.5 and
NO2 would respectively prevent 460 and 223 prostate cancers, representing 3.4% and 1.7% of new
cases per year within the cohort. Effects were considerably larger at low exposure levels. PM2.5 and
NO2 were not associated with endometrial cancer risk. Evidence supported adverse effects of NO2 on
breast cancer risk but was unclear for PM2.5.

CONCLUSIONS:Long-term PM2.5 and NO2 exposures increased colorectal and prostate cancer risks.
Substantial benefits of air quality management exist through cancer prevention.

Keywords: Air pollution, Long-term exposure, Cancer and cancer-precursors, Incidence,
Methodological study design
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temperature anomalies on cardiovascular
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BACKGROUND AND AIM:Although emerging evidence suggests that climate change negatively impacts
cardiovascular disease (CVD) through pathways involving worsening air quality and abnormal
temperature patterns, the joint impacts and relative importance of related exposures are largely
lacking. Our goal is to assess mixture effects of chronic exposures to air pollutants and seasonal
temperature anomalies on hospitalization risk for CVD among all-age residents in 15 U.S. states
during 2000-2016.

METHOD:Using the Health Cost and Utilization Project State Inpatient Databases, we investigated
associations between annual exposures to mixtures of major PM2.5 components (sulfate, nitrate,
ammonium, organic carbon, and elemental carbon), ozone, nitrogen dioxide (NO2), and fluctuations of
seasonal temperature averages and standard deviations on the hospitalization risks for ischemic heart
disease, cerebrovascular disease, heart failure, cardiomyopathy, arrhythmia, valvular heart disease,
and all of these CVDs combined. For each outcome, we used a generalized weighted quantile sum
regression with quasi-Poisson link to examine the cumulative association between the mixture of
exposures and hospitalization risk and the contribution of each single exposure to the cumulative
association, adjusting for individual- and community-level characteristics as confounders.
RESULTS:For the combined CVD, we found that each decile increase in the levels of the mixtures
increased hospitalization risk by 7.8% (95% confidence interval: 7.3%, 8.2%). Sulfate, NO2, and
nitrate contributed the most to the cumulative association. For individual CVDs, a decile increase in
the mixtures was significantly associated with increased hospitalization risks, with point estimates
ranging between 6.7%-10.0%. In addition to sulfate, NO2, and nitrate, warmer-than-average
summer temperature was another important contributor for most individual CVDs.
CONCLUSIONS:Our findings suggested that air pollution and warmer climate jointly increased the risk
of cardiovascular hospitalization. Identified air pollutants suggested that combustion of fossil fuels,
traffic, and agriculture were the most detrimental sources to cardiovascular health.

Keywords: Air pollution, Mixtures, Climate, Cardiovascular diseases
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Exposure to monocyclic aromatic hydrocarbons -
BTEX is associated with cardiovascular disease,
dyslipidemia and leukocytosis in national US
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Yan Su Hel, Hong Qiuz, Wen Qiao Wang3, Kin Fai Ho?

1The Jockey Club School of Public Health and Primary Care, Faculty of Medicine, The Chinese
University of Hong Kong, Hong Kong, China

2Department of Clinical Nutrition, The Children’s Hospital, Zhejiang University, Hangzhou, China

3Department of Computer Science and Engineering, The Hong Kong University of Science and
Technology, Hong Kong, China.

4The Jockey Club School of Public Health and Primary Care, Faculty of Medicine, The Chinese
University of Hong Kong, Hong Kong, China; Institute of Environment, Energy and Sustainability, The
Chinese University of Hong Kong, Hong Kong, China.

BACKGROUND AND AIM:The evidence of blood benzene, toluene, ethylbenzene, and xylenes (BTEX)
on cardiovascular diseases (CVD) from epidemiological studies is insufficient. To investigate the effects
of blood BTEX on total CVD and individual CVD outcomes, as well as that on lipid profiles and white
blood cell (WBC) count.

METHOD:We investigated the associations of blood combined and individual BTEX with CVD and its
subtypes in 17007 participants from the U.S. National Health and Nutrition Examination Survey 1999-
2018 by survey-weighted multivariate logistic regression. Weighted quantile sum model and its
extension quantile g-computation were conducted to estimate the combined effect of BTEX mixture on
CVD. Weighted multivariate linear regression was used to estimate the effects of BTEX on lipid profiles
and WBC and its five-part differential count.

RESULTS:Compared to reference quartile of BTEX mixture, adjusted odds ratio of CVD risk for people
in the highest quartile was 1.64 (95% CI: 1.23 to 2.19) with P for trend = 0.008. Positive associations
were also found for benzene, toluene, ethylbenzene, and m-/p-xylene but not for o-xylene. The above
associations demonstrated monotonically increasing exposure-response relationship. Furthermore,
combined BTEX exposure was associated with congestive heart failure (CHF), angina pectoris, and
heart attack; individual benzene, toluene, and ethylbenzene were associated with CHF; toluene,
ethylbenzene, and all xylene isomers were associated with angina pectoris; benzene, toluene, and o-
xylene were associated with heart attack. Combined and individual BTEX was positively associated
with triglycerides, cholesterol, low density lipoprotein, and WBC and its five-part differential count, but
negatively associated with high density lipoprotein. Subgroup analyses identified modifying effects of
smoking, drinking, exercise, BMI, hypertension, and diabetes on the associations between specific
VOCs and CVD risk.

CONCLUSIONS:Exposure to higher levels of combined and individual BTEX were associated with
increased CVD risk through dyslipidemia and leukocytosis.

Keywords: biomarkers of exposure, cardiovascular diseases, mixtures analysis, environmental
epidemiology
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Interaction between air pollution and risk factors
for cognitive decline: a comparison study in
China and the UK cohorts

Yanxi Zeng, Weiju Zhou, John S Ji
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BACKGROUND AND AIM:The Lancet Commission's review of risk factors for dementia and cognitive
decline in 2020 identified twelve factors, among which air pollution was recognized as a significant
contributor. However, little is known about the potential interaction effects of air pollution with other
risk factors for cognitive decline, and their differences between countries.

METHOD:In the study, 13,186 participants aged over 45 from the China Health and Retirement
Longitudinal Study (CHARLS, 2015 wave) and 461,020 UK Biobank participants aged 37-73 (enrolled
between 2006 to 2010) were compared. The study assessed cognitive function using standardized
tests that measured specific cognitive domains. Air pollution exposure, including annual averages of
PM2.5, PM10, and NO2, was measured in both cohorts. The study utilized multivariable regression
models to analyze the direct and interaction effects of air pollutants and 11 other risk factors on
cognitive function, while adjusting for key covariates.

RESULTS:Both cohorts demonstrated a significant interaction effect between air pollution and smoking
status across most cognitive tests, but there were differences in the nature, extent, and direction of
the interaction effects observed. The CHARLS cohort revealed that the interaction between PM10 and
hearing loss had a significant effect on immediate learning ability (0.21 [95%CI 0.04, 0.38]), while
NO2 had significant interaction effects with obesity on delayed learning ability (-0.22 [-0.40, -0.05]).
Conversely, the UK Biobank cohort showed that the interaction between PM2.5 and physical inactivity
had a significant effect on numeric memory (-0.04 [-0.07, -0.01]) and reaction time (0.003
[0.001,0.006]). Furthermore, the magnitude of interaction effects was generally more substantial in
the CHARLS cohort compared to the UK Biobank cohort.

CONCLUSIONS:Our findings in China and the UK emphasize the need for tailored interventions that
target multiple risk factors and address the unique risk factors and environmental exposures in
specific populations to promote healthy cognitive aging.

Keywords: Air pollution, Cognitive decline, Interaction effect, China, United Kingdom
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BACKGROUND AND AIM:Few studies have examined the relationship between air pollution and
postpartum depression (PPD). The joint impact of air pollution and temperature on PPD remains
unexplored. We aimed to investigate the relationships between PPD and maternal exposure to long-
and short-term air pollution, and the interaction of air pollution and temperature.

METHOD:Clinical data were obtained from Kaiser Permanente Southern California electronic health
records (2008-2016). PPD ascertainment was done using ICD-codes and prescribed medications.
Monthly ambient air pollution concentrations (PMz2.5, PM10, NO2, and Os) were assessed using kriging
interpolation of monitoring station data. PM2.s constituents (sulfate, nitrate, ammonium, organic
matter, and black carbon) were estimated using outputs from a fine-resolution geoscience-derived
model. Multilevel Cox proportional hazard models were applied; non-PPDs were censored at the end of
follow-up (one-year after delivery). Long-term exposure was defined as exposure from conception to
the date of PPD diagnosis or censoring; short-term exposure was defined as exposure during the past
month of the PPD diagnosis or censoring. Relative excess risks due to interactions were calculated to
quantify the interactions between air pollution and temperature.

RESULTS:A total of 342,241 singleton births with 43,399 (10.5%) PPD cases were included. We
observed increased PPD risk associated with both long- and short-term air pollution, including PM2.s,
PM10, NO2 and PMz.s constituents. The associations were most pronounced for long-term PM10
[adjusted hazard ratio(HR) per interquartile range: 1.18, 95% confidence interval(CI):1.16-1.20] and
short-term NO2 (HR=1.06,95%CI:1.50-1.07) among krigged pollutants, and PM2.s black carbon
(long-term: HR=1.34,95%CI:1.29-1.38; short-term: HR=1.24,95%CI:1.21-1.26) among PM2.s
constituents. We identified positive additive interactions between air pollution and maximum
temperature, suggesting that increasing maximum temperature could aggravate the increased PPD
risks associated with air pollution.



CONCLUSIONS:Exposure to long- and short-term air pollution was associated with an increased risk of
PPD. There is a synergistic effect between air pollution and high temperature on PPD.

Keywords: Pregnancy outcomes, mental health outcomes, air pollution, temperature
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BACKGROUND AND AIM:Per- and polyfluoroalkyl substances (PFAS) are synthetic chemicals that
persist in the environment and accumulate in humans, leading to adverse health effects, such as
hepatotoxicity. Little is known about the modes of action of PFAS toxicity, but one likely mechanism is
alteration of microRNA (miRNA) profiles that regulate post-transcription gene expression. This study
aims to investigate associations between plasma PFAS concentrations and plasma miRNA expression
in adolescents with severe obesity undergoing bariatric surgery.

METHOD:PFAS concentrations (PFOS, PFOA, PFHxS, PFNA, PFUdA, PFHpA) were assessed in plasma
samples from 175 participants of the Teen-Longitudinal Assessment of Bariatric Surgery (Teen-LABS)
cohort. 843 plasma miRNA were profiled using the established HTG EdgeSeq platform. We examined
associations of individual PFAS with miRNA using linear regression after adjusting for sex, BMI, age,



race, parental income, pre-surgery weight loss and geographic clinical site of surgery. We additionally
assessed PFAS mixture effects using quantile g-computation. Ingenuity Pathways Analysis (IPA) was
used to identify putative biological functions of PFAS-associated miRNA (p < 0.05).

RESULTS:In the single PFAS analysis, PFHpA exhibited the highest numbers of significant associations
with miRNA (22 upregulated, 192 downregulated, p < 0.05). Moreover, PFOS, PFOA, PFNA, PFHxS and
PFUNdA were associated with 6, 25, 3, 29 and 33 miRNA (p < 0.05), respectively. PFAS mixture was
significantly associated with alteration in 239 miRNA levels (52 downregulated, 187 upregulated, p <
0.05), but none overlapped with individual PFAS-associated miRNA. Putative targets of dysregulated
miRNA associated with PFAS mixture included pathways involved in hepatotoxicity (e.g. liver
inflammation, cirrhosis and hepatocellular carcinoma), cardiotoxicity (e.g. organismal injury and
abnormalities and reproductive system disease) and nephrotoxicity (e.g renal inflammation and
nephritis).

CONCLUSIONS:Altered miRNA expression could be an indicator of PFAS toxicity and a mechanistic link
between PFAS exposure and disease risk.

Keywords: Children's environmental health, Mixtures analysis, Epidemiology
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BACKGROUND AND AIM:PM2.5 is known to have high immunotoxicity. Previous studies have found
that PM2.5 was associated with increased risk of respiratory infections. Less is known about the
association between PM2.5 and non-respiratory Infections. We investigated the association between
total PM2.5, PM2.5 constituents, source-specific PM2.5 and hospital admission from non-respiratory
infection.

METHOD:Annual ZIP code level concentration of PM2.5 and its constituents across the US between
2000-2016 were estimated from validated ensemble machine learning models. Non-negative matrix
factorization was used to obtain the concentration of source-specific PM2.5 from constituent data.
Quasi-Poisson regression models were used to investigated the association between annual ZIP code-
level total and source-specific PM2.5 and rate of hospital admission of Medicare participants from non-
respiratory infections. Using weighted-quantile-sum regression, we estimated the association between
PM2.5 mixture index and the outcome while identified the PM2.5 constituents which contributed the
most in the association. All the associations were adjusted for demographics, socioeconomic status,
access to healthcare and meteorological factors.

RESULTS:Each 1ug/m3 increase is PM2.5 was associated with a 2.8% (95%CI 2.8-2.9%) increase in
rate of hospital admission from non-respiratory infections. Sulfates (30.8%), Nickel (22.5%) and
Copper (15.3%) contributed the highest weights in the associations between PM2.5 mixture index and
the outcome across the 15 constituents. Each one standard error increase in PM2.5 sourced from oil
combustion, coal burning, traffic, dirt and regionally transported nitrates were associated with 14.5%
(95%CI 7.7-21.9%), 18.2% (95%CI 7.2-30.3%), 20.7% (95%CI 5.6-37.9%), 9.1% (95%CI 0.3-
18.6%) and 7.9% (95%CI 0.6-15.7%) increases in hospital admission from non-respiratory infections.
CONCLUSIONS:Long-term ZIP code level PM2.5 is associated with increased hospital admission from
non-respiratory infection among older adults, with sulfates, nickel and copper playing the most
important roles. This study highlighted the need for concern about the impact of air pollution on non-
respiratory infections.
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Influence of gender and age on overwork-related
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sectional study in Taiwan
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BACKGROUND AND AIM:The aim of the present study was to evaluate the risk of overwork related
adverse effects (OrAEs) between women and men among different age groups in Taiwan workplaces.
METHOD:Data from employees of the companies providing occupational health services were
analyzed. The study population consisted of 4920 employees, and the anonymous data analyzed
included employment duration, working hours, work schedules and health examination results. The
risk for OrAEs was assessed by an index, the Karo index, which is composed of the
cerebrocardiovascular risk score (0-2) and the occupational risk score(0-2), with scores of 3 and 4
being categorized as at high risk for OrAEs (h-OrAEs).

RESULTS:The 4920 employees had a mean employment duration of 8.5 years and a mean age of 38.6
years. The ratio of female to male labor force participation changed with increasing age. The
prevalence rates for h-OrAEs in women and men were 9.8% and 23.3%, respectively. The peak
prevalence rates for h-OrAEs were in the 40s and 50s for women and in the ages of 40s for men.
Multivariate analysis results showed that men had a 2.9-fold higher risk of h-OrAEs than women, and
the workers in their 40s had the significantly highest risk of h-OrAEs for both women and men.
CONCLUSIONS:There are significant gender differences in the risk of overwork-related adverse effects
among Taiwanese workers. The late middle-aged workers have the highest risk of overwork-related
adverse effects in both women and men.

Keywords: Overwork related adverse effects, Gender differences, Age, Cardiovascular diseases, Risk
assessment
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BACKGROUND AND AIM:This study aimed to examine the associations between serum per and
polyfluoroalkyl substances (PFAS) concentrations and their mixture with thyroid biomarkers among
females presenting for fertility investigation.

METHOD:Our study included 287 females seeking medically assisted reproduction at a fertility center
in Massachusetts, United States (U.S.). Non-fasting blood samples were collected at recruitment and
quantified for serum concentrations of six long-alkyl chain PFAS compounds, thyroid hormones
[thyroid stimulating hormones (TSH), free triiodothyronine (FT3), free thyroxine (FT4), total
triiodothyronine (TT3), total thyroxine (TT4)], and two autoimmune antibodies [peroxidase antibody
(TPOADb) and thyroglobulin antibody (TgAb)]. The ratio of FT4 to FT3 was calculated. We used
multivariable linear regressions and quantile-based g-computation to evaluate associations of
individual PFAS and their total mixture with thyroid biomarkers, adjusting for confounders.
RESULTS:The mean (SD) age of the study participants was 34.5 (4.1) years. Most were White females
(82.7%) and had graduate degrees (57.8%), and nearly half had unexplained infertility (45.9%). We
found that higher serum concentrations of four PFAS compounds, namely perfluorooctanoate (PFOA),
perfluorononanoate (PFNA), perfluorodecanoate (PFDA), perfluoroundecanoate (PFUNDA), and the
total PFAS mixture were associated with lower TT3 levels. Specifically, each quartile increase in serum
concentrations of the total PFAS mixture was associated with a 4.45% (95% CI: -7.15%, -1.67%)
decrease in TT3. Further, we found higher serum concentrations of PFNA, PFDA, PFUnDA, and the total
PFAS mixture to be associated with a higher FT4/FT3 ratio. No associations were found for TT4, TSH,
or autoimmune antibodies.

CONCLUSIONS:In this study of females attending a fertility clinic, we found that select PFAS
compounds and the total PFAS mixture were associated with lower TT3 levels and higher FT4/FT3
ratios. Our findings suggest that PFAS induces thyroid disruption among a vulnerable population of
subfertile females, especially among those with unexplained infertility.

Keywords: PFAS, Mixtures, Thyroid function, Female
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BACKGROUND AND AIM:Prolonged exposure to low levels of lead, a non-essential toxic metal, has
been associated with aging-related disorders, such as cardiovascular disease, in the general adult
population. The aim of the present study was to examine the relation between lead exposure and
serum levels of soluble a-Klotho, an anti-aging hormone, in US adults.

METHOD:A nationally representative subsample of 2259 adults from ages 40-79 in the 2013-2016
National Health and Nutrition Examination Survey was analyzed for the association between blood lead
levels and serum a-Klotho levels using multiple general linear models, adjusting for potential
confounders. Age- and sex-specific analyses were further conducted. We also evaluated two other
toxic metals, cadmium and mercury, in association with a-Klotho levels for sensitivity analyses.
RESULTS:The weighted geometric mean of blood lead was 1.10 pg/dL and the weighted mean of
serum a-Klotho was 819.48 pg/mL in the study participants during 2013-2016. After adjusting for
potential confounders, lead was significantly associated with decreased serum levels of a-Klotho
(regression coefficient =-33.75; p=0.0011) in the total study population. Age- and sex-specific
analyses revealed a significant inverse association between lead and a-Klotho levels in middle-aged
adults (40-59 years) with a B of -48.20 (p=0.0013) and in males with a f=-43.94 (p=0.0003).
However, no significant association was observed in older adults (60-79 years) and in females. The
age- and sex-specific associations were stronger as compared to the total population. No statistically
significant associations with a-Klotho levels were observed for blood cadmium or mercury.
CONCLUSIONS:This study demonstrates an inverse relationship between blood lead levels and a-
Klotho in middle-aged adults and in males. Additional studies would further explore these age- and
sex- specific interactions and elucidate the potential role of a-Klotho in mediating the effect of lead
exposure on aging-related disorders.

Keywords: adults, a-Klotho, blood lead levels, lead exposure, NHANES
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BACKGROUND AND AIM:To study the atmospheric air pollution in Bulgaria during the last ten years.
METHOD:Data from the Environment Executive Agency, Ministry of Health and National Institute of
Statistics were used.

RESULTS:Atmospheric air pollution is extremely relevant globally, with a risk to the health and life of
people and the environment. In Bulgaria, the legislation on its monitoring is harmonized with the
European one. According to the requirements, 6 regions for assessment and management of
atmospheric air quality with 48 stationary points have been approved. The biggest problem is air
pollution with fine particulate matter (PM10 and PM2.5). In 2019, the percentage of the population,
living at levels of PM10 pollution was very high - 60.8%. Excessive concentrations were found for NO2
(exceeding the average day-night norm in one region), SO2 (10 exceedances were registered in one
of the points near the thermal power plant), benz(o)pyrene (exceedance in 7 out of 16 points of the
average annual rate). The main sources of pollution are motor transport, heat energy production,
domestic heating with solid fuel, metallurgy and oil refining.

CONCLUSIONS:For a 10-year period, in recent years, a decrease in the emissions of the main
pollutants has been registered in Bulgaria. This was achieved as a result of the measures taken to
reduce national emissions, regulated in the National Program for the Improvement of Ambient Air
Quality for the period 2018-2024 and the National Program for Air Pollution Control (2020-2030). In
the period 1990-2019, the emissions of the main pollutants decreased, with the exception of PM2.5,
due to an increase in the emissions of the household. SO2 emissions decreased by 93% (mainly from
TPP). NOx emissions decreased by 66.5%, due to reduced emissions from thermal power plants and
motor transport.

Keywords: air pollution, environmental epidemiology, particulate matter
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BACKGROUND AND AIM:Fine particulate matter (PM <2.5um) is the main indicator for air pollution
which is closely linked to human health and much wider impact on environment and considered an
important impact pathway of global climate change. Accurately identifying the main drivers of PM2.5
in megacities is of great significance, as cities are the main hub of air pollution.

OBJECTIVE: The temporal and spatial heterogeneity of PM2.5 and its drivers, considering both climate
change and socioeconomic developmental conditions, has not been explored in the previous studies
especially at the city-level.

METHOD:We adopted a geographically and temporally weighted regression model (GTWR) to explore
the direction and strength of the influences of climate change and socioeconomic variables on the
concentration of PM2.5 in one of the highest polluted megacity Lahore, covering the period 1998 to
2020.

RESULTS:PM2.5 concentration steadily increased from an average of 53 to 88ug/m3 during last 20
years in Lahore city. Windspeed, relative humidity, temperature and precipitation reduce PM2.5
concentrations, with strongest to weakest influence in that order. Eastern part of the city more
strongly favorably influenced than western part of the city by the climate variables leading to higher
PM2.5 concentrations in eastern part of the city. Foreign direct investment (FDI) very strongly and
GDP moderately intensified PM2.5 concentrations. Population density strongly intensifies PM2.5
throughout the city, while road density and land use intensify the concentrations at specific locations
within the city. Less dense areas of road and land use inversely favorably influence PM2.5 in the city.
CONCLUSIONS:In the city of Lahore, PM2.5 concentrations showed strong spatial variances and
correspond to a series of phases. Both the sources of PM2.5 and its concentration are spatially
heterogeneous. This information at the sub-districts scale within a city may help in formulating
targeted interventions for air pollution mitigation.

Keywords: PM2.5 concentrations, Geographically and temporally weighted regression, climatic
conditions, socioeconomic determinants, spatial heterogeneity.
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BACKGROUND AND AIM:Prenatal exposures to air pollutants (AP) are well-established risk factors for
preterm birth, yet evidence on implicated tissues and underlying biological mechanisms remain
inconclusive. DNA methylation (DNAm) is involved in AP-induced placental alterations. DNAmM-based
epigenetic age estimators are emerging biomarkers for biological age and can reflect early-life
exposures in children. We assessed associations of prenatal ambient AP with placental epigenetic age
at birth.

METHOD:Prenatal AP concentrations (NO2, O3, PM2.5, PM10) were assigned by spatial interpolations
on weekly AP data from monitoring stations proximal to maternal residence, and calculated for
exposure periods: preconception, pregnancy, which was further divided into three trimesters. Fetal-
side placenta DNAmM data measured on Illumina Infinium HumanMethylation450 BeadChip was
available for 104 mother-child pairs from Early Autism Risk Longitudinal Investigation cohort.
Epigenetic age was computed using Lee’s robust placenta clock algorithm. Intrinsic epigenetic age
accelerations (IEAAs) were defined as residuals from a linear regression of epigenetic age on
chronological gestational age, adjusting for cell type proportions. We used multivariable linear
regressions to examine associations between average AP and IEAAs for each exposure period,
adjusting for study site, maternal, and child characteristics. We used weekly distributed lag models
(DLMs) to examine vulnerable exposure windows.

RESULTS:Average O3 and PM10 levels during pregnancy were associated with lower IEAA at birth
(B=-0.58, 95% CI: -1.11, -0.06; p=-0.80, 95% CI: -1.43, -0.18; per 10-unit AP, respectively).
Trimester-specific analyses revealed associations between average O3 and PM10 in trimester 2 with



slower IEAA (B=-0.28, 95% CI: -0.54, -0.03; =-0.63, 95% CI: -1.10, -0.17; per 10-unit AP,
respectively). Weekly DLMs suggested associations with lower IEAA for O3 and PM10 in pregnancy
week 16-32 and 18-32, respectively.

CONCLUSIONS:Prenatal ambient AP, especially during middle to late pregnancy, was associated with
decelerated epigenetic age at birth, suggesting lower biological maturity. Findings reinforce
importance of AP exposure prevention during pregnancy.

Keywords: air pollution, epigenetic age, DNA methylation, placenta
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Long-term exposure to air pollution and
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BACKGROUND AND AIM:Current epidemiological evidence on long-term air pollution exposure and
Parkinson’s disease is inconsistent, and assessment of causality is particularly lacking. We aimed to
investigate the associations between long-term air pollution exposure and Parkinson’s disease with
causal modelling approaches.

METHOD:We studied 314,482 participants from a large prospective cohort study, the UK Biobank
Study, from 2006 to 2019. Long-term exposure to ambient fine particulate matter (PM2.5) and ozone
(0O3) was estimated using high-resolution spatial-temporal models at each participant’s residence.
Incidence of Parkinson’s disease was identified using health administrative datasets. We used
instrumental variable models, with wind speed as the instrument, to examine the causal effects of
PM2.5 and O3 exposure on Parkinson’s disease. In addition, we used accidental death as a negative
control outcome to evaluate the potential bias due to unmeasured confounding.

RESULTS:During an average follow-up of 11.6 years, 1,924 individuals developed Parkinson’s disease.
In instrumental variable analysis, we found significant associations between PM2.5 exposure and
Parkinson’s disease, with a hazard ratio of 1.35 (95% confidence interval: 1.05,1.74) for one-unit
increment in the instrument. No significant associations were observed for O3 exposure. As expected,
no significant associations were found between air pollution exposure and the negative control
outcome.

CONCLUSIONS:Our findings suggest that there might be a causal association between long-term
exposure to air pollution, particularly PM2.5, and Parkinson’s disease.

Keywords: Air pollution, Parkinson's disease, prospective cohort, causal inference
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BACKGROUND AND AIM:Risk perception plays an important role in developing response actions to
wildfires and can be influenced by a variety of factors. We aimed to conduct a systematic review to
compile a comprehensive list of factors that affect the public’s wildfire risk perception.

METHOD:We performed an online search for PubMed, ProQuest, and Web of Science databases to
identify research published between January 2000 and August 2022. Studies reporting factors related
to risk perception based on surveys were included in the review.

RESULTS:From 3,466 papers retrieved, 20 studies met our screening criteria, and 16 were conducted
in the United States. Several major factors were identified as influential factors for the risk perception
of wildfires: sociodemographic characteristics, property ownership, living environment, prior wildfire-
related experience, and wildfire-related information resources. The most common factors studied were
age, income, education, dense vegetation around the residence, and prior wildfire experience. The
associations of age and prior experience with wildfire risk perception were largely inconsistent across
papers, with some papers associating older age and having prior wildfire experience with lower risk
perception, while others concluded the opposite or no association at all. Other factors, such as owning
a property and being able to receive wildfire-related information from different resources were
associated with higher risk perception in most of the studies.

CONCLUSIONS:To our knowledge, this is the first review to summarize associations of factors with
wildfire-related risk perception. Future studies can provide further investigations and theories to
explain inconsistent results for certain variables.

Keywords: air pollution, built environment, natural disasters, socio-economic factors, wildfires
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BACKGROUND AND AIM:The frequency and severity of wildfires have been sharply increasing due to
climate change and largely contribute to ambient particulate matter (PM) pollution. We conducted a
systematic literature review on the short-term relationships between wildfire-related PM and a variety
of respiratory endpoints and compared the effects of wildfire-related PM and non-wildfire PM.
METHOD:A comprehensive online search for the literature published from January 2000 to August
2022 was conducted for databases of PubMed, Web of Sciences, Scopus, and EMBASE. We applied
search terms related to wildfire smoke and respiratory health outcomes, such as lung conditions,
asthma, and wheeze.

RESULTS:In total, 3,397 articles were retrieved, and 37 articles were included in this review. The
majority of studies focused on associations of wildfire-related PM less than 2.5 pm or 10 um with
hospital admissions, emergency department visits/ambulance dispatches, or mortality, with a time-
series or case-crossover study design. Studies were concentrated in the continent of the United States
and Australia. Asthma/wheeze was the most studied specific respiratory outcome. Positive
associations of wildfire PM with various respiratory outcomes were observed in most studies, with few
studies showing non-significant or mixed associations. Some age groups (e.g., children or elders aged
> 65 years) and females were more vulnerable to wildfire smoke impacts. Most studies concluded that
wildfire-specific PM was associated with higher risks of adverse respiratory outcomes than non-wildfire
PM or stronger associations of PM pollution were observed during the wildfire period or on smoke days
related to wildfires.

CONCLUSIONS:To our knowledge, this is the first systematic review to summarize the comparison
between the short-term respiratory health effects of wildfire vs. non-wildfire PM. Further investigations
are needed to better understand the mechanisms of adverse respiratory effects of wildfire-specific PM
pollution.

Keywords: air pollution, particulate matter, respiratory outcomes, short-term exposure, wildfires
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BACKGROUND AND AIM:There is minimal evidence of relationships between maternal air pollution
exposure and spontaneous premature rupture of membranes (SPROM), a critical obstetrical problem
that can significantly increase maternal and fetal mortality and morbidity. No prior study has explored
the PROM risk related to specific components of particulate matter with aerodynamic diameters of <
2.5 uym (PM2.s5). We examined associations between maternal exposure to nitrogen dioxide (NO2),
ozone (0O3), PM2.5, PM10, and PM2.s constituents and SPROM.

METHOD:A large retrospective cohort study was conducted and included 427,870 singleton live births
from Kaiser Permanente Southern California during 2008-2018. Monthly averages of NO2, Oz (8-h
daily maximum), PM2.5, and PM10 were measured using empirical Bayesian kriging based on
measurements from monitoring stations. Data on PM2.s sulfate, nitrate, ammonium, organic matter,
and black carbon were obtained from a fine-resolution model. A discrete time approach with pooled
logistic regressions was used to estimate associations throughout the pregnancy and based on
trimesters and gestational months. The quantile-based g-computation models were fitted to examine
the effects of 1) the air pollution mixture of four pollutants of interest and 2) the mixture of PM2.s
components.

RESULTS:There were 37,857 SPROM cases (8.8%) in our study population. We observed relationships
between maternal exposure to all four pollutants and SPROM. PMa2.s sulfate, nitrate, ammonium, and
organic matter were associated with higher SPROM risks in the single-pollutant model. Mixture
analyses demonstrated that the overall effects of the air pollution mixture and PMz2.s mixture in this
study were mainly driven by Os and PMz.s nitrate, respectively. Underweight mothers had a



significantly higher risk of SPROM associated with NO-2.
CONCLUSIONS:Our findings add to the literature on associations between air pollution exposure and
SPROM. This is the first study reporting the impact of PM2.s constituents on SPROM.

Keywords: air pollution, environmental epidemiology, mixtures analysis, multi-pollutant, pregnancy
outcomes
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BACKGROUND AND AIM:The leading cause of death worldwide is cardiovascular diseases (CVDs).
Many studies have demonstrated the associations between short-term carbon monoxide (CO)
exposure and the occurrence of CVDs in terms of hospital admissions and mortality. However, the
findings are still inconsistent, and the risk may vary across diseases. The objective of this study was to
quantify the associations between ambient short-term CO exposure and mobility and mortality CVDs,
including cerebrovascular diseases.

METHOD:We used Embase, PubMed, and Web of Science to perform a systematic review of the
literature to identify studies that reported quantitative data on the connection between CO exposure
and CVDs and were published before August 2022. Two researchers independently searched for and
selected studies, extracted data, and assessed the quality. Using random-effects models, we
calculated the relative risks (RRs) and their 95% confidence intervals (CIs) for various CVDs
associated with each 1 mg/m3 increase in CO.

RESULTS:This meta-analysis included 58 articles. We found significant associations between CO
exposure and mobility of CVDs (RR = 1.080; 95% CI: 1.016—1.148; I2 = 99.9%), mortality of CVDs
(RR =1.021; 95% CI: 1.009—1.033; I2 = 92.6%), mobility of stroke (RR = 1.020; 95% CI: 1.002—
1.038; 12 = 48.5%), mortality of stroke (RR 1.017; 95% CI: 1.010—1.025; I2 = 0.0%), mobility of
arrhythmia (RR 1.012; 95% CI: 1.007—1.017, I2 = 0.0%), mobility of ischemic heart disease (RR
1.007; 95% CI: 1.004—1.010; I2 = 40.1%), mobility of heart failure (RR 1.017; 95% CI: 1.011—
1.023; 12 = 42.2%), and mortality of heart failure (RR 1.019; 95% CI: 1.013—1.026; 12 = 19.2%).
CONCLUSIONS:Our analyses showed associations between CO exposure and CVDs, but the pooled risk
estimates varied across different disease outcomes.

Keywords: carbon monoxide, cardiovascular diseases, mortality, mobility, meta-analysis



EP-160[Outcomes » Infectious diseases]

Impact of Influenza Infection and Environmental
Factors on Sepsis

Guozhang Lin, Conglu Li, Xiaoting Jiang, Yuchen Wei, Ka Chun Chong
The Chinese University of Hong Kong

BACKGROUND AND AIM:The influences of influenza infections and environmental factors on sepsis
have been examined. However, no previous studies have attempted to simultaneously quantify their
impact on sepsis. In this study, we aimed to evaluate the time-varying relationships between influenza
infection, meteorological factors, air pollutants, and sepsis using Hong Kong’s surveillance data over
14 years.

METHOD:Weekly total numbers of hospitalizations due to sepsis were obtained from all public
hospitals in Hong Kong during 1998-2011. The numbers were matched with local meteorological
records and outdoor air pollutant concentrations. To describe influenza activity, type-specific and all-
type influenza-like illness positive (ILI+) rates were used as proxies. Quasi-Poisson generalized
additive models were used in conjunction with distributed lag non-linear models to estimate the
associations of interest.

RESULTS:A total of 169,830 hospital admissions due to sepsis were notified in public settings during
1998-2011 in Hong Kong. The cumulative adjusted relative risk (ARR) of hospital admission due to
sepsis reached 1.10 (95% CI, 1.06-1.15) when the ILI+ total rate increased from zero to 21.68 per
1000 consultations, the 95th percentile. The cumulative ARR of sepsis admission was elevated to 1.19
(95% CI, 1.07-1.32) when the mean ambient temperature decreased from 24.4 °C (median) to 14.9
°C (the 5th percentile). The relationship between short-term exposure to air pollutants and sepsis
hospitalization was not found to be statistically significant.

CONCLUSIONS:Influenza activity and cold weather are risk factors of sepsis. This implies that climate
change may exacerbate the sepsis burden. Promotion of influenza vaccination may lower the risk of
sepsis, especially before the winter season.

Keywords: Infectious diseases, Environmental epidemiology, Modeling
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BACKGROUND AND AIM:Rulemaking across the Western USA is being enacted to increase protections
for outdoor workers during wildfire events. Success of such efforts are dependent on adoption by
workers and employers. The Washington State Department of Labor and Industries (LNI) adopted its
first seasonal emergency occupational wildfire smoke rule in July 2021.

METHOD:We used qualitative methods to analyze the sentiments expressed about this rulemaking
effort from three primary sources. 1) Public comments collected during a series of Statewide
rulemaking forums held between April and June 2021. 2) Responses to key informant interviews of
outdoor worker representatives from different industries and labor organizations. 3) Responses to an
online survey distributed to outdoor supervisors and workers’ to capture their experience with wildfire
smoke and the emergency rule (n=30).

RESULTS:Cross-cutting themes that emerged were a) appreciation for the worker health impacts of
wildfire smoke; b) debate on air quality action levels, monitoring, and data; c) challenges due to
inconsistencies between different rules in adjacent states; d) issues with the practicality and feasibility
of exposure reduction strategies, including respiratory protection; e) the need to manage co-
exposures and cumulative risks involving COVID-19 and heat exposure; and f) concerns on rule
compliance, worker rights, and enforcement. We also observed a significant shift (p < 0.001) from
negative to positive sentiment between the April (prior to wildfire) and June (post wildfire) meetings
suggesting recent exposure to wildfire smoke may impact rulemaking sentiment.
CONCLUSIONS:These findings highlight important common themes and concerns that impact wildfire
smoke preparedness and compliance with worker protections. Responding to these themes is likely to
improve stakeholder engagement for future permanent rulemaking efforts.

Keywords: Wildfires, Occupational exposures, Policy research, Community outreach, Research
translation to affect policy and practice
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BACKGROUND AND AIM:The rate of severe maternal morbidity (SMM) has continued to increase in the
United States. We aimed to examine if maternal exposure to extreme heat is associated with the risk
of SMM.

METHOD:We conducted a retrospective cohort study and included 425,722 singleton pregnancies from
Kaiser Permanente Southern California in 2008-2018. Daily maximum temperature data at a 4 km
resolution were obtained. An extreme heat day was defined as a day with the daily maximum
temperature exceeding a certain threshold. Four percentiles (i.e., 75th, 90th, 95th, and 98th) of daily
maximum temperature during the warm season (May-September) in 2007-2018 in Southern California
were selected to define the extreme heat day. Long-term exposures included the proportions of
extreme heat days during the entire pregnancy and by trimester. Short-term exposures were
measured by 12 different heatwave exposures (combining the four thresholds with three durations,
i.e., = 2, 2 3, and = 4 consecutive days) during the last gestational week. The discrete-time approach
and Cox proportional hazards model were used to estimate the long- and short-term associations
between heat exposure and SMM, respectively. Stratified analyses were conducted to examine
vulnerable subpopulations and the effectiveness of mitigation measures.

RESULTS:There were 7,767 (1.8%) SMM cases during delivery hospitalization in this study. Long-term
associations with extreme heat were detected in the entire pregnancy and each trimester. Heatwave
exposures during the last gestational week were associated with higher risks of SMM. Stronger
associations were observed in mothers who were Hispanic, with lower education or incomes, or
smokers. More green space may attenuate heat effects.

CONCLUSIONS:Long- and short-term maternal exposure to extreme heat can be associated with an
increased risk of SMM. More residential green space can be a potential mitigation strategy.
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BACKGROUND AND AIM:Acute otitis media (AOM) is the most common diagnosis for childhood acute
iliness, accounting for 13.6 million pediatric office visits annually. It is currently acknowledged as a
bacterial complication of viral upper respiratory tract infection (URI). Other potential risk factors of
AOM aside from URI, involve exposure to environmental air pollution and cold seasons. Herein, we
used territory-wide hospitalization data to investigate the relationships between meteorological
factors, air pollutants, influenza infection, and AOM for children observed from 1998 to 2019 in Hong
Kong.

METHOD:Quasi-Poisson generalized additive model in conjunction with distributed-lag non-linear
model was used to elucidate the association of interest, with weekly AOM admissions for children as
the response variable and weekly influenza-like iliness-positive (ILI+) rates and air pollutants (i.e.,
oxidant gases, sulfur dioxide, and fine particulate matter) as predictors, while controlling for
meteorological variations.

RESULTS:According to our results, there were 21,224 hospital admissions due to AOM for children
aged <15 years throughout a 22-year period. The cumulative adjusted relative risks (ARR) of AOM
were 1.15 (95% CI, 1.04-1.28) and 1.07 (95% CI, 0.97-1.18) at the 95th percentile concentration of
oxidant gases (65.9 ppm) and fine particulate matter (62.2 ug/m3) respectively, with reference set to
their medians of concentration. The ARRs exhibited a monotone increasing trend for all-type and type-
specific ILI+ rates, indicating ILI+ Total, A/H1N1, A/H3N2, and B were all statistically significantly
associated with an increased risk of AOM.

CONCLUSIONS:Our findings suggested that policy on air pollution control and influenza vaccination for
children need to be implemented, which might have significant implications for averting AOM in
children.

Keywords: Environmental epidemiology, Children's environmental health
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Short-, Mid-, and Long-term Ambient Exposure
of Ozone, Physical Activity, and Dyslipidemia:
Korea National Health and Nutrition Examination
Survey
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BACKGROUND AND AIM:Evidence for the adverse health effects of ambient ozone which is one of the
elevating air pollutants in Korea was limited. This study was aimed to evaluate the association of
ozone exposure with dyslipidemia and examine whether the association was modified by level of
physical activity.

METHOD:Adults enrolled in the Korea National Health and Nutrition Examination Survey (KNHANES)
2007-2020 were included in this study (n=49,684). Short- (24-hour average), mid- (6-month
average), and long-term (1-year average) exposure levels of ambient ozone (ppm) were estimated
using the Community Multiscale Air Quality models. Participants were categorized into physically
inactive, minimally active, and active groups based on the metabolic equivalent-min/week. Multiple
logistic regression models were conducted to calculate odds ratios (ORs) and 95% confidence intervals
(CIs).

RESULTS:Geometric means of ambient ozone levels were 0.0225 ppm, 0.0257 ppm, and 0.0258 ppm
for short-, mid-, and long-term exposure, respectively. Of the total participants, 15,240 (30.7%) met
the diagnosis criteria for dyslipidemia. The prevalence of dyslipidemia increased by 20% among
participants with the highest quintile of mid-term ozone exposure compared to those with the lowest
quintile (OR=1.20; 95% CI=1.05-1.36). It showed a higher prevalence of dyslipidemia only in men
(OR=1.34; 95% CI=1.13-1.59 for 5th vs. 1st quintile). Notably, when stratified by level of physical
activity, the positive association between mid-term ozone exposure and dyslipidemia was more
pronounced among minimally active and active participants [ORs (95% CIs) for 5th vs. 1st quintile:
1.72 (1.23-2.41) for minimally active and 1.33 (1.04-1.72) for active; ""p™ for interaction=0.02]. No
significant association between short- and long-term exposure to ambient ozone and dyslipidemia was
observed.

CONCLUSIONS:Findings of this study demonstrate that 6-month average ozone exposure may be
linked to dyslipidemia, and to prevent this, the additive effects of ambient ozone exposure and
physical activity should be considered.

Keywords: Air pollution, ozone, dyslipidemia, physical activity, Korea
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Medication adherence of hypertensive and
diabetic patients registered in the Family Health
Strategy in Acre, Brazil
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BACKGROUND AND AIM:Therapeutic adherence of patients with chronic diseases favors the protection
of target organs, reduces cardiovascular risks and improves their quality of life. But despite the
therapeutic options and health promotion actions, adherence to long-term therapy for them is still low,
especially in developing countries. The aim of this study is analyzing the medication adherence of
hypertensive and diabetic patients registered in the Family Health Strategy in the city of Rio Branco,
Acre.

METHOD:Population-based survey in adults aged 18 years or over, with arterial hypertension (AH)
and/or diabetes mellitus (DM), of both sexes, followed up by the Family Health Strategy in Rio Branco.
Adherence was assessed by the Batalla test and the potentially associated variables by logistic
regression, with a significance level of 5%.

RESULTS:According to the Batalla test, the prevalence of adherence was 14.7% (HA) and 16.3% (DM)
(p<0.001). Most participants were aware of the chronicity of the disease (HA: 71.3%; DM: 79.0%)
and understood that it can be controlled with diet and medication (HA: 96.6%; DM: 95.5 %), but in
relation to affected organs, only 20.0% of hypertensive patients and 22.7% of diabetics achieved two
or more correct answers. In the bivariate analyses, a statistically significant association was observed
between drug non-adherence and several variables for both diseases. In the multiple logistic
regression, only having health insurance (OR: 2.44) and having obesity (OR: 0.53) remained
significant for HA, while for DM the age group =65 years (OR: 3.30), having a health plan (OR: 4.03)
and being hypertensive (OR: 2.90) remained significant.

CONCLUSIONS: Medication adherence in hypertensive and diabetic patients is low, requiring actions
and health policies aimed at increasing adherence.

Funding: Research Support Foundation of the State of Acre (FAPAC), PPSUS - Agreement No.
837567/2016, Process No. 6068-18-0000299, Grant Term No. 032/2018.

Keywords: Cardiovascular diseases, Outcomes, Epidemiology.
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Health Risk Characterization due to
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from Northern Mexico
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BACKGROUND AND AIM:To characterize the health risk from exposure to organochlorine pesticides
(OCPs) in a sample of women from northern Mexico.

METHOD:Hazard quotients (HQ) for non-cancer and cancer events were determined in a sample of
908 women from five states in northern Mexico (Sonora, Chihuahua, Coahuila, Nuevo Leon,
Tamaulipas, and Durango), calculating the relationship between the serum concentrations of OCPs and
their respective bioequivalents reference risk values. Likewise, the percentage of cases of
cardiometabolic, reproductive, and respiratory diseases and cancers attributable to detectable
concentrations of OCPs was estimated.

RESULTS:At least 45% of the women in the study were at risk of developing a non-cancer disease
because of exposure to total hexachlorobenzene (HCB) and/or dichlorodiphenyltrichloroethane (DDT).
In addition, exposure levels to HCB and dichlorodiphenyltrichloroethane (DDE) may cause an
increased risk of developing cancer in at least 25% and 50% of women, respectively. It is estimated
that HCB and p,p'-DDE are the POCs that may explain the proportion of cases of type II diabetes
mellitus (26.65% and 48.47%) and non-Hodgkin lymphoma (19.9% and 27.34%).
CONCLUSIONS:The levels of exposure to HCB, DDT, and chlordane might have deleterious effects on
the health of women in the north of Mexico.

Keywords: pesticides, long-term exposure, risk assessment
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Wildfires and the changing landscape of air
pollution-related health burden in California
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BACKGROUND AND AIM:Wildfires are a growing source of fine particulate (PM2.5) pollution, but
associated trends in health burden are not well characterized.

We investigated trends and disparities in PM2.5-related cardiorespiratory health burden (asthma,
chronic obstructive pulmonary disease, and all-cause respiratory and cardiovascular emergency
department (ED) visits and hospital admissions) for all days and wildfire smoke-impacted days across
California, 2008-2016.

METHOD:Using residential ZIP code and daily PM2.5 exposures, we estimated overall- and subgroup-
specific (age, gender, race/ethnicity) associations with cardiorespiratory outcomes. Health burden
trends and disparities were evaluated based on relative risk, attributable number, and attributable
fraction by demographic and geographic factors and over time.

RESULTS:PM2.5-attributed burden steadily decreased, whereas the fraction attributed to wildfire
smoke varied by fire season intensity, comprising up to 15% of the annual PM2.5-burden. The highest
relative risk and PM2.5-attributed burden (92 per 100,000 people) was observed for respiratory ED
visits, accounting for 2.2% of the respiratory annual burden. Disparities in overall morbidity in the
oldest age, Black, and “Other” race groups were also reflected in PM2.5-attributed burden, whereas
Asian populations had the highest risk rate in respiratory outcomes and thus the largest fraction of the
total burden attributed to the exposure. In contrast, high wildfire-attributed burden rates in rural,
central, and northern California populations occurred due to differential exposure.

CONCLUSIONS:In California, wildfires” impact on air quality offset the public health gains achieved
through reductions in non-smoke PM. Disproportionate effects could be attributed to differences in
subpopulation susceptibility, relative risk, and differential exposure.

Keywords: wildfire smoke, cardiopulmonary health, exposure trends, health burden
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The Association of Children’s Blood Lead Levels
and Prevalence of Stunting in Tin Mining Area in
Indonesia

Budi Haryanto
Department of Environmental, Faculty of Public Health, Universitas Indonesia

BACKGROUND AND AIM:Metal mining and smelting activities are regarded as major sources of heavy
metals such as lead, mercury, arsenic and cadmium in the environment and humans living at
surrounding area. Among others, lead can enter and accumulate in the human body and very
influential in children's growth and development. This study aims to assess the association between
children’s blood lead levels and stunting in a mining area in Indonesia

METHOD:A cross-sectional design was implemented by involving 193 children living surrounding Tin
Mining in Bangka Island, Indonesia. Venous blood was drawn, and blood lead level was measured by
Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Stunting status was measured by
anthropometry standing height and converted to sex- and age-specific Z-scores based on World
Health Organization (WHO) growth reference. Children’s dietary was assessed using 24-hour dietary
recall method. Statistics of chi-square test and multiple-logistic regression were performed for the
analyses.

RESULTS:The geometric mean of Blood Lead Levels (BLLs) was 5.5 pg/dl (£ 2.6 ug/dl; 95% CI: 5.1 -
5.9). The interquartile range of BLLs and height for age Z-score (HAZ) were 3.0 pg/dl and -1.5,
respectively. The data revealed that 23.3% children were stunted (HAZ < -2). The multiple logistic
regression models suggest that elevated BLLs was an independent predictor of the stunting. The odds
stunted if blood lead concentration elevated was about ten times higher [adjusted odd ration (AOR) =
9.75 (95% Confidence interval (CI): 3.1 - 30.7); p<0.001] in comparison to the odds of normal BLLs.
The BLLs of children at age 2 - 9 years were found associated with stunting after controlling of
mother’s education, residence, and the intake of energy, protein, zinc, vitamin A, calcium, and
phosphorus.

CONCLUSIONS:The study suggested that living at surrounding Tin Mining was dangerous for children
health and their development_

Keywords: Children, Blood Lead Levels, Stunting, Tin Mining
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BACKGROUND AND AIM:Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causing
coronavirus disease 2019 (COVID-19) has spread globally. Current epidemiological evidence illustrates
SARS-CoV-2 is spread among people by two main routes of transmission: (a) primarily through
droplets and may be spread by fomites and contact transmission to the respiratory tract and mucous
membranes. (b) inhalation of smaller aerosol particles containing the virus. Previous studies have
shown that wards of patients with COVID-19 present the potential risk for medical care associated
transmission through aerosols containing SARS-CoV-2. However, there is still limited information on
the characteristics of aerosols containing SARS-CoV-2 and the concentration of virus-containing
aerosols in and outside of wards. In this study, we aim to investigate whether virus-containing
aerosols are present in various areas of the medical center.

METHOD:We use cyclonic sampling devices: a two-stage cyclonic bioaerosol sampler developed by
United States’ National Institute for Occupational Safety & Health (NIOSH) to collect air samples.
Samplers are set up in isolation wards of COVID-19 patients, nursing stations, and corridors of the
semi-contaminated areas. Air samples were continuously collected and RNA extracted from samples
underwent reverse transcription polymerase chain reaction (PCR) for SARS-CoV-2 analysis. Moreover,
we use EAQ-T17 to continuously monitor indoor air quality (IAQ) parameters during our sample
collection period, including carbon dioxide, temperature, and relative humidity.

RESULTS:Preliminary result showed that 35 of the 93 air samples in nursing station and 138 of the
342 air samples in corridor tested positive for SARS-CoV-2 RNA, while in isolation rooms, all of air
samples tested negative.

CONCLUSIONS:Based on our research, airborne is a possible route for SARS-CoV-2 transmission.

Keywords: Exposure assessment, environmental epidemiology
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Characterizing Winter Weather Patterns and
Pollution Sources of PM2.5 in Taipei City

Peiyuan Hsieh, Changfu Wu
Institute of Environmental and Occupational Health Sciences, National Taiwan University, Taipei City,
Taiwan

BACKGROUND AND AIM:Air quality is intricately linked to weather patterns. Regional factors such as
wind direction, wind speed, and dispersion conditions directly impact PM2.5 concentrations. Therefore,
categorizing weather patterns aid in studying their corresponding contributions of pollution sources.
METHOD:This study employed three online instruments to conduct monitoring of chemical species of
elements, ions, organic carbon, and elemental carbon in PM2.5 during the winter season of 2020-
2021. The measured data were then analyzed using the Positive Matrix Factorization (PMF) model to
identify pollution sources and their contributions in Taipei City. Additionally, weather patterns with
PM2.5 concentrations exceeding 25 ug/m3 were classified using clustering techniques to investigate
the relationship between weather patterns and pollution sources.

RESULTS:The results revealed that weather patterns during periods with high PM2.5 concentrations
could be classified into three groups, each showing distinct associations with pollution sources: (1)
During periods of low wind speed and poor dispersion, traffic-related pollution was significantly higher
compared to other weather patterns, with an average increase of 4.5 ug/m3; (2) Strong northeast
monsoon patterns exhibited relatively lower averaged PM2.5 concentration due to limited pollutant
accumulation within the basin compared to the other two weather patterns; (3) Weather patterns
predominantly influenced by northwest winds showed significant contributions from pollution sources
related to fuel combustion, coal combustion, and industry mixed with secondary aerosols. The PM2.5
concentration level in northwest winds pattern could reach as high as 56 pg/m3.

CONCLUSIONS:The pollution source analysis corresponding to weather patterns can serve as a
valuable reference for policymakers in formulating effective PM2.5 control strategies.

Keywords: Particulate matter, Traffic-related, Particle components
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BACKGROUND AND AIM:Based on the rise of environmental protection awareness and the
establishment of relevant laws and regulations, the overall air pollution has shown a downward trend
in Taiwan. However, the incidence and mortality of certain diseases in certain area remains an
important public health task. This study has focused on coastal county and city near an important
power plant in central Taiwan.

METHOD:We collect the incidence and mortality of diseases from public information, as well as race,
occupation, education, economic income and living habits (smoking, drinking, and betel nut chewing),
combined with air pollution data. Generalized estimating formula (generalized estimating equations,
GEE) was used to explore the impact of various air pollutants and risk factors on health among
residents.

RESULTS:Ambient air pollution potentially related to the incidence and mortality of respiratory,
cardiovascular and cerebrovascular disease, especially O3. The study showed that gender, education,
occupational exposure and alcohol drinking may interact with the effects.

CONCLUSIONS: Multiple exposure scenario consideration including air pollution and related risk factors
is important to assess the health effect on residents near power plant. Further study is suggested.

Keywords: Air pollution, respiratory disease, cardiovascular disease, cerebrovascular disease



FP-009[Exposures » Food/nutrition]

The association between dietary intake, indoor
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BACKGROUND AND AIM:Cadmium (Cd) is a toxic heavy metal that can accumulate in the human body
through various environmental exposures, including dietary intake. In Taiwan, higher urinary cadmium
concentrations among the general population compared with the Human Biomonitoring Guidance value
(HBM-GVs) for Cd have been observed, but the primary source has not been identified. This study
aimed to investigate the association between dietary intake, indoor environmental status, and urinary
cadmium levels in a nationwide representative sample in Taiwan.

METHOD:This study collected 1,566 human urine samples from the Taiwan Human Biomonitoring
program in 2019. Individual urinary cadmium concentrations were measured and adjusted by urinary
creatinine levels. The study also used questionnaires to collect information on individuals' dietary
habits (e.g., vegetarian, lacto-o



VO-vegetarian, and general population), dietary frequency, and indoor environmental conditions (e.g.,
household incense burning and use of air purifiers).

RESULTS:The results showed that 35.82% of participants (n=561) had urinary Cd concentrations
exceeding the HBM-GVs. Additionally, 4.21% of participants (n=66) were vegetarians, and 64.43%
(n=1009) burned incense at home, while 23.40% (n=365) used air purifiers at home. Logistic
regression analysis, adjusted for gender, age, BMI, and other confounding factors, revealed that the
odds ratio (OR) for elevated urinary Cd concentrations was 1.80 (95% CI: 1.02~3.19) for participants
who were vegetarian or lacto-o



VO-vegetarian.
CONCLUSIONS:These findings suggest that the consumption of certain foods may increase the risk of
heavy metal exposure and toxicity. The results also highlight the need for public health interventions

to raise awareness of the potential health risks associated with certain dietary habits and to promote
healthy and balanced diets

Keywords: dietary intake, indoor environmental status, urinary cadmium, human biomonitoring
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BACKGROUND AND AIM:Sudden unexplained death syndrome (SUDS), also called as sudden
unexpected nocturnal death syndrome or Asian sudden death syndrome, is a mysterious illness that
mainly attacks young healthy males from Southeast Asian countries. The cause of SUDS remains
unknown. Taiwan has started recruiting foreign workers from Southeast Asian countries since 1989,
and SUDS was found then. The purpose of this study is to determine the epidemiological
characteristics of SUDS in Taiwan.

METHOD:In this case-control study, the case group (totaling 32 individuals with confirmed SUDS
symptoms) and the control group (totaling 57 individuals unaffected by SUDS but familiar with the
deceased) were collected through the Foreign Labor Death Promulgation System and in-person
interview with the controls in a three-year study period in Taiwan. Demographic information (job
status, period of residence in Taiwan, lifestyle, and family history of SUDS) was compiled for both
groups. Forensic reports and toxicological examinations were included as research data.
RESULTS:The majority of deceased individuals were Thai nationals (71.9%), followed by Filipinos
(25%). All were males, with an average mean age of 33.3+6.7 years (87.5%) and were employed in
Taiwan as foreign laborers. Highest rate of SUDS (87.5) occurred during sleep, significant rate (about
40.0%) were discovered during early morning hours, and a few succumbed during hospitalization.
Postmortem forensic and toxicological examinations showed nothing remarkable. Comparative data
from case and control groups indicated that alcohol and food consumption prior to sleep appeared a
relatively important factor; risk associated with food intake was of particular significance when
measured by multiple logistic regression analysis (adjusted odds ratio=8.80/95% CI=2.26-34.97)
CONCLUSIONS:Food consumption prior to sleep may be a significant risk factor of SUDS. Such
findings can be applied to prevention strategies; however, further investigation is required for
complete verification.

Keywords: mortality, sudden unexplained death syndrome, southeast Asian labor, food, sleep
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BACKGROUND AND AIM:Aristolochic acid (AA) is a known human carcinogen that induces DNA adducts
and lung tumors in rodents exposed to it. As there are relatively few female smokers in Taiwan, the
objective of this study is to examine the potential risk of lung cancer in women who consume herbs
containing AA.

METHOD:A case-control study based on the population was conducted, where cases were individuals
newly diagnosed with lung cancer (ICD-9 162) between January 1, 1999, and December 31, 2013.
Logistic regression was utilized to evaluate the risk of lung cancer in relation to the total dose of AA-
containing herbs and the estimated cumulative dose of aristolochic acid.

RESULTS:The analysis revealed that certain factors significantly increased the risk of lung cancer,
including chronic obstructive pulmonary disease (OR: 1.31, 95% CI: 1.24 to 1.37), tuberculosis (OR:
1.44, 95% CI: 1.26 to 1.64), pneumococcal pneumonia (OR: 2.51, 95% CI: 1.35 to 4.64), human
papillomavirus infection (OR: 1.14, 95% CI: 1.03 to 1.26), alcohol-related disease (OR: 1.37, 95% CI:
1.05 to 1.79), hyperlipidemia (OR: 1.05, 95% CI: 1.01 to 1.10), and hormone replacement therapy
(OR: 1.15, 95% CI: 1.10 to 1.20). The study also found a slightly elevated risk of lung cancer (OR:
1.08, 95% CI: 1.04 to 1.12) in women taking AA-containing herbs. However, there was no significant
dose-response relationship between the estimated AA dose or herbs containing AA and female lung
cancer.

CONCLUSIONS:The study found that consuming herbs containing aristolochic acid (AA) is associated
with a slightly higher risk of developing lung cancer in women. However, the risk does not seem to be
strongly related to the amount of AA consumed. This suggests that even a small amount of AA-
containing herbs may pose a risk to women.
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BACKGROUND AND AIM:Few instruments are available for assessing the otorhinologic-related quality
of life (QOL) in nasopharyngeal carcinoma (NPC) patients. Therefore, we evaluated whether the 22-
item Sinonasal Outcome Test (SNOT-22) could be applied to these patients.

METHOD: Patients diagnosed with NPC, who had been treated with standard protocol and followed up
in our institute between 2019 and 2022, were invited to join the cross-sectional study during their
clinic visits. All participants completed the SNOT-22 and Eustachian Tube Dysfunction Questionnaire-7
once they were recruited. Confirmatory factor analysis (CFA) was performed to decide the most
suitable model for the underlying SNOT-22 subdomains, along with various validity and reliability
tests.

RESULTS:We identified a total of 275 patients, with 84 (30.5%) women and 191 (69.5%) men. The
mean age was 54.1 years (standard deviation: 11.2). Among these patients, 171 (62.1%) were in late
stages, and 260 (94.5%) received chemoradiotherapy as treatment. The median interval between
primary RT treatment and questionnaire completion was 50 months (interquartile range: 29-93). CFA
supported a five-factor model for the SNOT-22 for NPC patients, including nasal, ear/facial, sleep,
function, and emotion domains. The internal consistency and test-retest reliability of the SNOT-22
domain score were good. In addition, known-group validity was good for the SNOT-22 total score and
domain scores according to the disease recurrence status.

CONCLUSIONS:Psychometric analyses supported the reliability and validity of a five-domain SNOT-22
for assessing otorhinologic-related QOL in NPC patients.

Keywords: Cancer and cancer precursors, Modeling
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BACKGROUND AND AIM:Early life exposure to air pollution, such as particulate matter <2.5
micrometers (PM2.5), may be associated with obesity and adverse cardiometabolic health outcomes in
childhood. However, the toxicity of PM2.s varies according to its chemical composition. Black carbon
(BC) is a constituent of PM2.s, but few studies have examined its impact on childhood cardiometabolic
health. Therefore, we examined relationships between prenatal and early childhood exposure to BC
and markers of adiposity and cardiometabolic health in early childhood.

METHOD:This study included 578 mother-child pairs enrolled in the Healthy Start study (2009-2014)
living in the Denver-metro area. Using a spatiotemporal prediction model, we assessed average
residential black carbon levels during pregnancy and in the year prior to the early childhood follow-up
visit at approximately 5 years old. We estimated associations between prenatal and early childhood BC
and indicators of adiposity and cardiometabolic biomarkers in early childhood (mean 4.8; range, 4.0,
8.3), using linear regression.

RESULTS:We found higher early childhood BC was associated with higher percent fat mass, fat mass
index, insulin, and homeostatic model of assessment-insulin resistance (HOMA-IR), and lower leptin
and waist circumference at approximately 5 years old, after adjusting for covariates. For example, per
interquartile range (IQR) increase in early childhood BC (IQR, 0.48 ug/m3) there was 3.24% higher fat
mass (95% CI; 2.00, 4.48). Generally, we did not find consistent evidence of associations between
prenatal BC and cardiometabolic health outcomes in early childhood, except for an inverse association
between prenatal BC and adiponectin, an adipocyte-secreted hormone typically inversely associated



with adiposity.

CONCLUSIONS:Higher early childhood, but not in utero, ambient concentrations of black carbon, a
component of air pollution, were associated with greater adiposity and altered insulin homeostasis at
approximately 5 years old. Future studies should examine whether these changes persist later in life.

Keywords: Air pollution, Children's environmental health, Particulate matter, Obesity and metabolic
disorders
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BACKGROUND AND AIM:Environmental exposure to fine particulate matter PM2.5 is known to be
associated with many hazardous health effects, including cardiovascular diseases (CVDs). To reduce
the related health burden, it is crucial that policy-makers worldwide set regulation levels according to
their own evidence-based study outcomes.

METHOD:In this study, 117,882 CVD-free participants (= 30 years) of the M] Health Database were
followed-up (median 9 years) between 2007 and 2017. We used a weight-transformation Cox
regression model for the concentration-response function (CRF) between (5-year average) exposure
to PM2.5 and CVD incidence. A cost-benefit analysis was proposed by the ratio of avoidable years of
life in disability (YLDs) over the mitigation cost for an optimal regulation level.

RESULTS:The CRF was heterogeneous across different areas with dissimilar PM2.5 exposure ranges.
Women and older participants were more susceptible. The avoided town/district-specific YLDs in CVD
incidence ranged from 0 to 3000 person-years due to improvement in PM2.5 concentrations between
2011 and 2019.

CONCLUSIONS:An annual PM2.5 concentration of 13 pg/m~3 would be optimal, rather than the
current level of 15 ug/m~3. The method may be applied to other countries for regulation levels that
are most suitable for their air pollution status and population health.

Keywords: Cardiovascular diseases, Environmental epidemiology, Long term exposure, Particulate
matter, Research translation to affect policy and practice
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Visualizing the Invisible: How Digital Images
Reveal the Impact of Surface Mold on Airborne
Fungal Levels
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BACKGROUND AND AIM:Rapid monitoring of human exposure to total fungi, including air and surface
fungal profiling, is an important issue.

METHOD:In this study, we applied air and surface sampling combined with digital image quantification
of surface mold spots to evaluate the contribution of surface fungi to airborne fungal concentrations.
RESULTS:Cladosporium, Penicillium, Aspergillus, Geotrichum, and yeast often appeared in the air or
on wall surfaces during sampling. These commonly found fungal genera tend to have higher
concentrations outdoors than indoors, except for Penicillium and yeast. In addition, the surface density
(fungal concentration/area) of individual fungi had no significant correlation with the airborne
concentration except for Geotrichum. However, if Aspergillus and Geotrichum presented a higher
surface ratio (>0.00035) in the total area of an indoor environment, then the concentration of these
two fungi in the air would increase significantly.

CONCLUSIONS:Our results demonstrated that the airborne concentration of indoor fungi is mainly
derived from the outdoor concentration. The higher density of surface fungi does not necessarily
contribute to a high fungal concentration in the air. Different from fungal density, the quantification of
surface fungal area is recommended to assess the risk of surface fungi propelling into the air.

Keywords: bioaerosol, fungi, surface, indoor air
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Risk of death from liver cancer in relation to
long-term exposure to fine particulate air
pollution in Taiwan
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BACKGROUND AND AIM:According to the International Agency for Research on Cancer (IARC),
airborne fine particulate matter (PM2.5), which is categorized as a Group I carcinogen, was found to
lead to lung cancer in humans. Hepatocellular carcinoma (HCC) is endemic in Taiwan where it is the
second and fourth foremost cause of cancer deaths in men and women, respectively. Taiwan's
mortality rates for liver cancer vary considerably from one region to another, suggesting that the
environment may exert some influence on deaths attributed to liver cancer. The aim of this
investigation was to perform an ecologic study to examine the possible link between ambient PM2.5
levels and liver cancer risk in 66 in Taiwan municipalities.

METHOD:To undertake this investigation, annual PM2.5 levels and age-standardized liver cancer
mortality rates were calculated for male and female residents of these areas from 2010 to 2019. Data
were tested using weighted-multiple regression analyses to compute adjusted risk ratio (RR)
controlling for urbanization level and physician density. Annual PM2.5 levels of each municipality were
divided into tertiles.

RESULTS:The adjusted RRs for males residing in those areas with intermediate tertile levels (21.85 to
28.21 ug/m3) and the highest tertiles levels (28.22-31.23 ug/m3) of PM2.5 were 1.29 (95% CI=1.25-
1.46) and 1.41 (95% CI=1.36-1.46), respectively. Women in these locations shared a similar risk,
1.32 (1.25-1.40) and 1.41 (1.34-1.49), respectively.

CONCLUSIONS:Evidence indicated that PM2.5 increased risk of enhanced mortality rates with liver
cancer in both men and women in Taiwan.

Keywords: air pollution, PM2.5, liver cancer, mortality
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BACKGROUND AND AIM:During the pandemic, over 70 countries have incorporated wastewater
surveillance as a novel public health tool to detect unidentified cases and monitor epidemic curves.
However, it remains unresolved whether the surveillance serves as a leading, lagging, or concurrent
indicator. The aim of this study was to establish a citywide wastewater surveillance system and a
COVID-19 epidemic prediction model in Taiwan.

METHOD:Over a period of 90 days from May to August 2022, wastewater sampling, preparation, and
gRT-PCR analysis were carried out daily in the Xinyi and Neihu districts and twice a week in the other
10 districts in Taipei City. Epidemic statistics were obtained from the Taiwan Centers for Disease
Control database, and daily epidemiological indicators were computed, including new case rates and
last and future x-days moving averages. Simple linear regression analysis, with and without
logarithmic transformation, was performed based on daily wastewater surveillance data in the two
districts to predict the epidemic curve. The prediction model was validated by comparing reported
epidemic indicators and model estimates for the other 10 districts with a paired sample t-test.
RESULTS:AIl wastewater samples from all districts were positive, with an average viral concentration
of 1,829.0+2,237.7 copies/L and an average relative signal of 17.1+16.7. Wastewater virus could be
well identified when new case rates exceeded 59.08 new cases per 100,000 population. The best-
fitting model, with an R-squared value of 0.43, was a log-log model predicting future 5-day moving
average new cases with relative signals of the E gene. An increase of 1% in the latter was associated
with an increase of about 0.53% in the former. There was no significant difference between reported
and predicted epidemic indicators for the other 10 districts.

CONCLUSIONS:Modelling with wastewater viral surveillance data is a useful supplement to forecast
epidemic trends.

Keywords: Infectious diseases, Modeling, Policy and practice, Risk assessment, Science
communication
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Spatial-temporal distribution of Alzheimer’s
diseases and dementia and the risk factors: A
global Study

Cui Guo
Department of Urban Planning and Design, the University of Hong Kong

BACKGROUND AND AIM:Previous studies showed that air pollution has been linked to neurological
diseases, but most of them focused on specific populations. Few studies examined the effects at a
global scale. This study aims to investigate the associations between long-term exposure to main air
pollution and the mortality of Alzheimer’s diseases (AD) and dementias worldwide.
METHOD:Age-standardised mortality and disability adjusted life years (DALY) of AD and dementias in
149 countries regions were collected from the Institute for Health Metrics and Evaluation in 1990-
2019. Ambient PM2.5, NO2, and ozone were collected from different resources, including literature
review and satellite-based data. The exposure data were then aggregated into annual average values
at a country/region level. Information on covariates, including household air pollution, annual
temperature, Gross Domestic Product, prevalence of cigarette smoking, volume of alcohol drinking,
prevalence of physical inactivity, mean value of vegetable and fruit intake, mean total cholesterol and
prevalence of chronic diseases (i.e., hypertension and diabetes) were collected from different sources.
A linear mixed model was used to examine the associations between air pollution and AD mortality
and DALYs. Stratified analyses by age groups, sex, continents, and human development index (HDI)
were performed to assess the inequity of health effects.

RESULTS:The study found that long-term exposure to air pollution was associated with a higher risk of
AD mortality and DALYs after adjusting for various of covariates. Non-linear concentration-response
associations between air pollution and AD mortality were observed. Generally, higher risk of AD
mortality and DALYs were observed in those with older age and in countries/regions with lower level of
HDI.

CONCLUSIONS:Ambient PM2.5, NO2, and ozone are all contributed to the burden of AD and dementia
worldwide, even adjusting for household air pollution. This study highlights the urgent need to
mitigate the inequity in the health effects.

Keywords: Particulate matter, Oxides of nitrogen, Ozone, Long-term exposure
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Challenges for the exposure assessment of
ambient temperature in longitudinal cohort
studies
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BACKGROUND AND AIM:Biomonitoring of ambient temperature exposure in longitudinal cohort studies
is a difficult task, since the behavior of the person can be very dynamic across the day. Additionally,
temperature can be influenced by different factors such as construction materials of the ambient. This
variations should be considered when designing an appropriate method to assess the exposure. For
this reason, the present study aimed to evaluate temperature variation assessment in a two day-span
using wearable ambient temperature monitors.

METHOD:Longitudinal descriptive study in which the ambient temperature difference between two
ambient monitors data loggers was evaluated. For this, one adult male was asked to wear one of the
data loggers which was place as a lanyard, resting at the height of the breastbone (this data logger
will be referred as Monitor 1). The other data logger was placed on a surface close to the person
position, and transported everywhere the person went (Monitor 2). The temperature was recorded
every minute. The data logger was not worn only during sleep.

RESULTS:There was a difference in the temperature recorded between the two monitors, being higher
in Monitor 1. The difference was heterogeneous, being as low as 1°C and as high as 5.5°C. Abrupt
changes were observed in both monitors when the person moved from one ambient to another.
CONCLUSIONS:Ambient temperature is a complex exposure to measure since it can be affected by
several components, meaning that there are multiple exposed temperatures and temperature changes
across a day-span, even at short time-intervals such as minutes. On the other hand, it is important to
note that humans are radiation-emitting systems, and the heat released may influence in the ambient
temperature felt by the person. If so, this should be evaluated across lifetimes and sexes given the
metabolic differences in these groups.

Keywords: Exposure assessment, Temperature, Temperature variability, Methodological study design
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BACKGROUND AND AIM:Research to verify the health promotion effect of forest healing programs is
increasing. However, since various health indicators are currently used, it is necessary to establish
standardized health measurement tools and protocols related to forest healing to investigate the
health promotion effect continuously.

METHOD:Data were collected through about an hour of interviews with 40 interview participants and
three forest healing program operators out of 99 pilot participants using Focused Group Interviews
and in-depth Interviews. Qualitative analysis was performed using MAXQDA. Three researchers
conducted data coding and classification; the first Author and Corresponding Author conducted the
final code classification work.

RESULTS:According to the opinions of the program participants, the terms used in mental health
measurement tools were not used in daily life. Still, they were difficult to respond to, or it was
challenging to answer sincerely to the repeatability of the question. In addition, the length of the
mental health measurement tool was not longer than expected, and the answer to the type of exercise
was complicated because the example was unclear. There were opinions that it was necessary to
introduce a health measurement tool for blood circulation and a health measurement tool that could
examine short-term health changes. In addition, it was challenging to measure group customers due
to a large number of people, and there was an opinion that it was necessary to introduce a
measurement protocol for group customers.

CONCLUSIONS:It is thought that the following research results can be referred to for the
standardization of health indicators and protocols used in forest healing programs. In addition, it is
believed that medical-based forest healing programs can be applied through long-term health change
measurement.

Keywords: Forest bathing, forest healing, physiological effect, psychological effect, Qualitative
Research
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Comparison of malnutrition levels among
adolescents in urban slums of Mumbai in pre
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BACKGROUND AND AIM:Adolescents have second fastest growth velocity after infancy. Children gain
up to 50% of their adult weight and skeletal mass and >20% of their adult height during adolescence.
Malnutrition among adolescents is a matter of serious concern as it is associated with immediate
impact on their learning and productivity and has transgenerational effects

AIM: To compare levels of malnutrition among adolescents in slums of Mumbai during pre and post-
COVID-19 periods.

METHOD:The current study is a part of the APEAL (Longitudinal Effects of Air Pollution Exposure on
Adolescents Lungs) study a multi-centric environmental health study in India. Anthropometric
parameters are measured for 571 urban slum adolescents in Mumbai in post-covid period (2022-23).
Adolescents were classified in to subgroups - stunting (height < -2SD WHO reference 2007), severe-
stunting (< -3SD), wasting (weight for height < -2SD), severe-wasting (< -3SD), overweight (> +1
SD), obese (> +2SD).

RESULTS:In urban Mumbai, 14.9% of the adolescent children are stunted with no significant
difference in between gender males (p>>0.05). This is found similar to other studies in slum of
Mumbai in pre-COVID-19 period (p>0.05). Adolescents have mean weight-for-height of 36.6 (£9.6)
kg with no significant difference between the genders (p>>0.05). One-fifth of the adolescents are
wasted, of which 6.8% are severely-wasted. 10.9% of adolescents are overweight and 3.5% are
obese. Male adolescents have higher percentage of severe-wasting (p=0.04) and obesity (p<0.01)
than females. Compared to pre-COVID-19 period, there is no significant difference in over-weight
(p>0.05) and obese children (p>>0.05), but wasting and severe-wasting have significantly reduced
(p<0.05). Body impedance analysis shows significantly higher total body, subcutaneous whole body
and subcutaneous trunk fat among stunted adolescent than normal (p<<0.01).

CONCLUSIONS:Our data shows that COVID-19 times did not affect the malnutrition in urban
adolescents, however, higher body fat in stunted children poses risk of development of obesity.

Keywords: Adolescent malnutrition, Stunting, Wasting, Over-weight, Obese
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Public behavior and awareness of mask litter as
microplastic source in KOREA

Yeonjung Parkl, Heekyung Bae2, Younghun Kim3, Jeonggue Park®

1Risk Research Team, TO21 company Limited, Seoul, South Korea; University of Seoul, Seoul, South
Korea

2Chemical Management Institute, TO21 company Limited, Seoul, South Korea
3Department of Chemical Engineering, Kwangwoon University, Seoul, South Korea

4Climate, Air Quality and Safety Research Group/Division for Environmental Risk, Korea Environment
Institute, Sejong, South Korea

BACKGROUND AND AIM:Masks are commonly used products made of plastic, and their usage has
increased rapidly since the COVID-19 pandemic. To solve the problem of plastic and microplastic
pollution caused by masks, it is necessary to raise public awareness of mask use and disposal. In this
study, a survey was conducted on 1,000 adults in Korea to find out the public's perception of MP
emission and mask disposal.

METHOD:By age group, people in their 20s spent the longest time wearing masks, and wearing time
decreased as they got older. Among the occupational groups, the occupation with the longest average
daily mask wearing time was 12.0 hours for station workers. Children wear masks for an average of
4.5 hours a day, compared to 6.1 hours for adults. On the other hand, the average number of masks
used by children per year is 468.2, which is higher than the average of adults (430.6 masks/year).
RESULTS:As a result of the survey on the experience of losing a mask, 38.1% of respondents had lost
a mask, and the average number of lost masks per year was about 33 regardless of gender. The
experience of mask loss was generally higher among younger people.

It was confirmed that the level of risk perception about the microplastics was high compared to low
understanding. Also, 55.6% of respondents said they did not know that microplastics could be
released from masks.

CONCLUSIONS:The results of mask wearing time and usage according to occupation and age group
can be used as basic information for designing management policies for each exposure risk group. The
experience of mask loss and the results of the awareness survey on microplastics suggest the need for
policy promotion and education for the public.

Keywords: mask litter, microplastics, public awareness, public behavior
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BACKGROUND AND AIM:Prenatal exposure to indoor fine particulate air pollution (PM2.s) has been
linked to numerous adverse birth outcomes. While prior studies have validated the performance of
low-cost sensors in laboratory or outdoor settings, only a few have examined their performance within
the context of real-world exposures. Therefore, we conducted a pilot in an ongoing pregnancy cohort
to assess the validity of low-cost particle sensors to estimate PMz.s in urban indoor settings and
evaluate factors contributing to discrepancies when compared with research grade PM2.5 monitors.
METHOD:Pregnant women in New York City were recruited early in gestation. Real-time indoor PM2.5
concentrations were assessed simultaneously with both DustTrak (DT) (TSI-USA, model:8530EP) and
PurpleAir (PA) (model:PA-II, Plantower-CF1 algorithm) by co-locating monitors within the home over 7
days. Temperature, humidity, and instrument-run-time were also collected via PA-II sensors. Data
was aggregated into hourly averages. We used multivariate linear models with 10-fold cross-validation
using PA measured PM2.5 (PA-PM2.5) to predict DT measured PM2.5 (DT-PM2.5). Models accounting for
temperature, relative humidity, instrument run-time, as well as potential interactions between these
affecting factors were compared.

RESULTS:Nine houses completed 1-2 distinct periods of indoor sampling. Mean PMz.s concentration
ranged from 14-471 pg/m3 (SD:12-883 pg/m3). The model that included temperature, humidity,
instrument-run-time, and interaction between PA-PM2.5 and humidity yielded the lowest RMSE
(R2=0.93, MAE=0.2), with all adjusting covariates significantly predicting DT-PM2.s. Significant
interactions were also found between PA-PM2.s5 and humidity (p<0.001). Higher runtime was also
significant (p<0.001) but did not interact with other variables.

CONCLUSIONS:This pilot suggests that low-cost indoor air quality sensors such as Purple Air are
adequate to estimate indoor PM2.s exposure levels, especially if environmental conditions such as
temperature and humidity are measured. Low-cost PM2.5 sensors may improve the surveillance of
health risks associated with indoor PM2.5 exposures, especially in future studies conducted in low-
resource settings.

Keywords: Air pollution, Particulate matter, Exposure assessment, Exposures, Temperature
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BACKGROUND AND AIM:To determine the work-relatedness of a certain disease highly relies on
occupational physicians’ judgement. Therefore, the referral mechanism from general practitioners to
occupational physicians is crucial to diagnosis of occupational diseases. Taking lumbar disc herniation
(LDH) for example, this study aimed to develop a screening tool for clinical referral, which could assist
general practitioners to differentiate work-related LDH cases from non-work-related.
METHOD:Network of Occupational Diseases and Injuries Service (NODIS) was an important
surveillance system of occupational diseases in Taiwan. From 2010 to 2018, a total of 1,421 patients
diagnosed with LDH were reported to NODIS, and their diseases were classified as with higher or
lower probability of work-relatedness by reviewers. Demographic factors and information of patients’
occupation were also recorded. Logistic regression models were used to investigate the effect of each
factor and to develop screening tools.

RESULTS:Among 1,421 confirmed LDH cases, 824 were classified as with higher probability of work-
relatedness, while 597 were lower. The odds ratios for five factors in favored of higher probability of
work-relatedness were statistically significant, including female, tenure over ten years, never stopped
working after symptoms onset, currently working part-time, and working in manufacturing or
construction industry. In our proposed screening tool, the sensitivity and positive predictive value
were 0.90 and 0.60, respectively.

CONCLUSIONS: Demographic factors indicating work-related LDH were identified. We proposed a
screening tool for work-related LDH to assist general practitioners in clinic for referral.

Keywords: Occupational exposures, Modeling
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BACKGROUND AND AIM:The purpose of this study was to use the Health Belief Model (HBM) to
identify factors influencing occupational hazard prevention among Indigenous workers and the reasons
for not receiving occupational hazard prevention courses.

METHOD:The main research objects are indigenous ethnic group laborers aged 15 and over.
Participants will fill in the questionnaire before the promotion activities for occupational hazard
prevention. Data collection is carried out by using a structured questionnaire designed based on the
HBM. The content includes: demographic information, labor status, healthy life behavior and status,
occupational safety and health measures, intention to receive education and training, as well as six
dimensions of the health belief model (perceived susceptibility, perceived seriousness, perceived
benefits, perceived barriers, action cues, and self-efficacy).

RESULTS:A total of 354 samples was collected in this study. The results of the study found that the
failure of indigenous workers to participate in relevant courses was affected by perceived barriers,
action cues and self-efficacy, especially perceived barriers. Other factors include: older age, lower
education level, shorter seniority, less physical aches and pains, non-fixed job, low income, or
perception that the workplace will not encounter hazards. Those in agriculture, forestry, fishery,
animal husbandry, manufacturing, construction engineering, accommodation and catering services are
relatively untouched.

CONCLUSIONS:From the result based on the HBM, it is recommended that the occupational hazard
prevention training courses for indigenous laborers need to be continuously strengthened, and
appropriate arrangements should be made in accordance with the characteristics of indigenous
groups. According to the time and occasion, try to go deep into the tribe to hold promotional activities,
in order to reduce the occurrence of occupational accidents.

Keywords: Indigenous workers, Health Belief Model, Occupational hazard prevention
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BACKGROUND AND AIM:The toxicity of nickel to humans is well known, but studies on exposure levels
related to metabolism in the human body are insufficient. We studied the distribution of nickel in three
biological tissues in the body.

METHOD:We recruited 50 healthy participants living in Busan, South Korea. Biological tissues were
collected four times in March 2020, August 2020, June 2021, and November 2021. Nickel
concentrations were analyzed using inductively coupled plasma-mass spectrometry (ICP-MS) at Dong-
A University Environmental Health Center.

RESULTS:The results showed that the accuracy and precision of all three tissues were within £15%,
and the geometric mean (GM) of nickel concentration in blood was high in November (blood: 1.197
ug/L), and the GM of nickel concentration in serum and urine was high in March (serum: 1.146 ug/L,
urine: 1. 893 pg/L). Temporal variation had a significantly affected nickel levels in blood (p-value:
0.004), serum (p-value: <0.001), and urine (p-value: 0.001). The intraclass correlations of blood and
urinary nickel were 8.05% and 6.4%, respectively. The GM of blood nickel in Italy (0.89 pg/L) was
comparable to this study (1.03 ug/L), but serum nickel in Italy (0.35 pg/L) was about a-half of this
study (0.69 pg/L). Urinary nickel was compared to international reference values (RV95), and no
participants exceeded the RV95 values for Canada, France, or Germany. The correlation coefficient of
nickel concentration in the three tissues was low. This study shows that nickel levels in the body vary
depending on the time of sampling and that the intra-individual correlation is greater than the inter-
individual correlation.

CONCLUSIONS: Therefore, future research is needed on biomarkers that can adequately reflect the
level of nickel in the body by considering the source and route of exposure.

Keywords: Biomarkers of exposure, Environmental epidemiology, Multi-media, Risk assessment
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sleep hours and changes in cognitive function
considering the morningness-eveningness type

Ji Eun Parkl, Kyuhyun Yoonz, Eun Young Ahnl
lkorean Institute of Oriental Medicine, Daejeon, South Korea
2Institute of Health and Environment, Seoul, South Korea

BACKGROUND AND AIM:Many previous studies have investigated the association between sleep hours
and cognitive function, but few studies have considered morningness-eveningness type even though
the effect of sleep hours could be different by morningness type.

METHOD:The Korean Community health survey was used in this study. it is a cross-sectional study
and assessed sleep hours and sleep quality using PSQI. The participants were categorized into four
groups (morningness, intermediate, eveningness, none group). The change in cognitive function was
assessed using a questionnaire.

RESULTS:More than half participants (55.6%) were classified into morningness group and 5% of
participants were eveningness group. The risk of cognitive decline was different by sleep hours. The
sleep hours showing the lowest risk was different between the morningness and the eveningness
groups.

CONCLUSIONS:The result of this study showed that the proper sleep hours to lower risk of cognitive
decline might be different by individual's morningness type. Further studies investigating the
association between sleep hours and health should consider people's morningness type.

Keywords: sleep, cognitive, morningness, chronotype, memory
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Air pollution exposure and longitudinal changes
in pulmonary function in adults: A community-
based cohort study in Korea

Chan Ho Leel, Heeseon Jangz, Mi Wha Kim3, Songhui Lee3, Jaelim Choz, Ji Ye Jung4

lseverance Biomedical Science Institute, Yonsei Biomedical Research Institute, Yonsei University
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3Division of Pulmonary and Critical Care Medicine, Severance Hospital, Seoul, Republic of Korea
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BACKGROUND AND AIM:The effect of exposure to air pollutants on human health is a global public
health concern. They adversely affect lung development and aggravate lung function. This study
investigated the effects of exposure to PM, NO2, SO2, and CO on longitudinal change in pulmonary
function in Korean adults.

METHOD:The longitudinal associations between air pollutant concentrations and pulmonary function
were analyzed by a linear mixed-effect model with an unstructured covariance matrix. A linear mixed
model included a subject-specific random intercept and random slope for time.

RESULTS:A total of 5,021 participants were included in this longitudinal study. The mean age was
55.3 years and 45.6% was male. The mean FEV1/FVC ratio, FEV1 liter, FEV1 predicted, and FVC
predicted were 79.6 (4.2) %, 2.8 (0.6) L, 113.2 (14.3) %, and 105.0 (12.1) %, respectively. The
mean (SD) concentrations of PM10, PM2.5, SO2, NO2, and CO were 6.4 (0.4) ug/m3, 3.2 (0.3)
pg/m3, 5.5 (0.8) ppb, 2.6 (0.5) ppb, and 59.4 (3.9) ppb, respectively. Men had higher mean values of
FEV1/FVC ratio, FEV1 predicted, and FVC predicted than women. Men had a lower mean value of FEV1
liters compared to women.

A 10-pg/m3 increase in PM10 was significantly associated with decreased FEV1/FVC ratios (= -0.969
%, p <.001), FEV1 liters (B= -0.064, p <.001), FEV1 predicted (B= -1.981 %, p <.001), and FVC
predicted (B= -0.537 %, p= 0.008). A 10-pg/m3 increase in PM2.5 was significantly associated with
decreased FEV1/FVC ratios (B= -1.791 %, p <.001), FEV1 liters (B= -0.115, p <.001), FEV1
predicted (B= -3.768 %, p <.001), and FVC predicted (= -1.009 %, p <.001). SO2, NO2, and CO
were also significantly associated with reductions in pulmonary function, except the association
between SO2 and FEV1.

CONCLUSIONS:AIr pollution exposure was associated with accelerated longitudinal change in
pulmonary function in Korean adults.

Keywords: air pollutants, lung function, longitudinal
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The improvement of indoor air in households of
asthma patients through air purifier in industrial
city

Jia Lin Zhang, Pei Shih Chen
Department of Public Health, College of Health Science, Kaohsiung Medical University, Kaohsiung City,
Taiwan

BACKGROUND AND AIM:Xiaogang District in Kaohsiung City, Republic of China, was close to both the
Linhai Industrial Park and Kaohsiung International Airport. Households indoor air may be impacted by
outdoor pollutants emitted from industrial development. The aim of this study was to evaluate how
two different mechanisms of air purifiers improved indoor air in households of asthma patients,
including particulate matter (PM), ultrafine particles (UFPs), carbon monoxide (CO), carbon dioxide
(C0O2), nitrogen dioxide (NOZ2), sulfur dioxide (S0O2), and total volatile organic compounds (TVOCs).
METHOD:We conducted a randomized, double-blind crossover study among 48 asthma patients in
Kaohsiung City, Taiwan. Asthma patients were randomized divided into 2 groups. One group was
asked to use air purifier with both Titanium dioxide Photocatalyst (PCO) and filter (including pre-filter,
activated carbon, and High-Efficiency Particulate Air) for 2 weeks, followed by 2-week washout period,
and then use PCO for additional 2 weeks. Another group was received the same intervention but in
reverse order. We measured indoor air pollutants using real-time monitoring equipment, including
PM1, PM2.5, PM4, PM10, UFPs, CO, CO2, SO2, NO2, TVOCs, UFPs.

RESULTS:We observed that the concentrations of TVOCs and SO2 were significantly decreased after
using air purifiers with PCO. For the intervention of PCO and filter, the concentrations of PM1, PM2.5,
PM4, PM10, UFPs, TVOCs, NO2, and CO were significantly decreased. In addition, air purifiers with
PCO and filter resulted in a range of 42~45% reduction in PM1, PM2.5, PM4, PM10, and 3% reduction
in NO2, respectively.

CONCLUSIONS:We revealed that air purifiers with two different mechanisms improved indoor air
pollutants including particulate and gaseous pollutants. Air purifiers with both PCO and filter efficiently
reduce the particulate and gaseous pollutants. Therefore, air purifiers could be an effective control
method for improving indoor air quality, especially in high-polluted area.

Keywords: industry, household, air purifier, particulate matter, Titanium dioxide Photocatalyst
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A high-throughput LC-MS Method for Urinary
Transportation- and Petrochemical-Related VOC
Metabolites as Biomarkers for Exposure
Assessment

Jing Fang Hsul, Wei Shan Chin2, Pinpin Linl, Pau Chung Chen3, Tzu Chieh Chou4, Leon Guo3

INational Institute of Environmental Health Sciences, National Health Research Institutes, Miaoli,
Taiwan

2School of Nursing, College of Medicine, National Taiwan University and National Taiwan University
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BACKGROUND AND AIM:Many transportation and petrochemical industries Volatile organic compounds
(VOCs) are IARC group I carcinogens. Urinary VOC metabolites are valuable biomarkers for assessing
VOC exposure. This study aimed to develop and validate a method for quantitatively analyzing 12
urinary VOC metabolites as biomarkers for environmental and occupational exposure assessment. The
method was applied to urine samples from primary school students in an urban town in southern
Taiwan to evaluate the VOC exposure levels.

METHOD:An isotope-dilution electrospray ionization tandem mass spectrometry (ESI-MS/MS) with
online sample cleanup was developed to analyze 12 urinary VOC metabolites quantitatively. The
method was validated for accuracy, sensitivity, and precision using spiked standards. In addition, the
urinary VOC levels in 255 primary school students in an urban town in Tainan, Taiwan, were
evaluated.

RESULTS:The LC-MS method developed in this study demonstrated high accuracy (mean error for
spiked standards 0.1 to 17%), sensitivity (limit of detection 0.03 to 1.16 ng/mL), and precision
(within- and between-run relative standard deviations 0.5 to 12.9%) for the quantitative analysis of
12 VOC metabolites in human urine samples. Application of the method to urine samples from primary
school students in southern Taiwan revealed potentially elevated transportation- and petrochemical-
related VOC exposure levels compared to the USA, warranting further investigation and exposure
reduction measures.

CONCLUSIONS:A high-throughput, sensitive, and accurate LC-MS method was developed and
validated for quantitatively analyzing 12 transportation- and petrochemical-related VOC metabolites in
human urine samples. The method was applied to urine samples from primary school students in
southern Taiwan, revealing higher VOC exposure levels compared to the USA. These results indicate a
need for further investigation and suggest that the developed method can accurately determine VOC
metabolite levels in human urine samples as biomarkers for transportation- and petrochemical-related
VOC exposure assessment.

Keywords: exposure marker, human biomonitoring, LC-MS/MS, VOCs
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Night-shift work and prostate cancer: a two-
stage dose-response meta-analysis for the
correct risk definition

Jinyoung Moon
Department of Occupational and Environmental Medicine, Inha University Hospital, Incheon, South
Korea

BACKGROUND AND AIM:The hypothesis of this study is night shift work exposure can increase the risk
of prostate cancer. To validate this hypothesis, the author conducted a two-stage dose-response
meta-analysis with improved quality on this topic.

METHOD:The medical librarian searched PubMed, EMBASE, and the Cochrane Library on 30th
December 2022. The 7 inclusion criteria were determined and strictly applied to the selection process.
RESULTS:Finally, 11 cohort studies (12 cohort reports, total cases: 9366, and total person-years:
88238009) were included. The pooled RR of prostate cancer for 1, 10, 20, and 30 years of night shift
work exposure was 1.0126 (95% CI 1.0003-1.0251), 1.1336 (95% CI 1.0033-1.2808), 1.2850 (95%
CI 1.0066-1.6404), and 1.4566 (95% CI 1.0099-1.0251), respectively.

CONCLUSIONS:This study (i ) strictly applied 7 transparent inclusion criteria, and (i ) thoroughly
separated RRs from cohort studies and ORs from case-control studies and synthesized each type of
effect estimates separately, even though the ORs from case-control studies were all excluded because
of a high possibility of publication bias. In addition, (iii) exposure dose (years of night shift work) was
clearly defined in evidence synthesis based on the years of night shift work reported in individual
studies. Finally, (iv) the author applied a new two-stage dose-response meta-analysis method
reported in recent literature. Therefore, this study will be the best evidence regarding this topic, and
the results reported in this study will be the most accurate and up-to-date risk definition for prostate
cancer, along with the years of night shift work exposure.

Keywords: Night shift work, Prostate cancer, Two-stage dose-response meta-analysis, Light exposure
at night, Cohort studies
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Night shift work and colorectal cancer: a two-
stage dose-response meta-analysis for the
correct risk definition

Jinyoung Moon
Department of Occupational and Environmental Medicine, Inha University Hospital, Incheon, South
Korea

BACKGROUND AND AIM:The hypothesis of this study is night shift work exposure can increase the risk
of colon/rectal cancer. To validate this hypothesis, the author conducted a two-stage dose-response
meta-analysis with improved quality on this topic.

METHOD:The medical librarian searched PubMed, EMBASE, and the Cochrane Library on 30th
December 2022. The 7 inclusion criteria were determined and strictly applied to the selection process.
RESULTS:Finally, 4 cohort studies (9 cohort reports, total cases: 4368.77, and total person-years:
253074380) and 3 case-control studies (5 case-control reports, total cases: 2517, and total controls:
4919) were included. The pooled RR of colorectal cancer for 1, 10, 20, and 30 years of night shift work
exposure was 1.0023 (95% CI 0.9992-1.0055), 1.0234 (95% CI 0.9916-1.0562), 1.0473 (95% CI
0.9832-1.1155), and 1.0717 (95% CI 0.9749-1.1782), respectively. The pooled OR of colorectal
cancer for 1, 10, 20, and 30 years of night shift work exposure was 1.0268 (95% CI 0.9968-1.0578),
1.3031 (95% CI 0.9685-1.7532), 1.6980 (95% CI 0.9381-3.0737), and 2.2127 (95% CI 0.9085-
5.3888), respectively.

CONCLUSIONS:This study (i ) strictly applied 7 transparent inclusion criteria, and ( ii ) thoroughly
separated RRs from cohort studies and ORs from case-control studies and synthesized each type of
effect estimates separately. In addition, (iii) exposure dose (years of night shift work) was clearly
defined in evidence synthesis based on the years of night shift work reported in individual studies.
Finally, (iv) the author applied a new two-stage dose-response meta-analysis method reported in
recent literature. Therefore, this study will be the best evidence regarding this topic, and the results
reported in this study will be the most accurate and up-to-date risk definition for colon/rectal cancer
according to years of night shift work exposure.

Keywords: Night shift work, Colorectal cancer, Dose-response meta-analysis, Cohort studies, Case-
control studies
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Heat Related Mortality Burden during the
Record-Breaking Summer 2022 in Europe: An
Integrated Continental Analysis

Joan Ballesterl, Marcos Quijal Zamoranol, Raul Fernando Méndez Turrubiatesl, Ferran Pegenautel,
Francois R. Herrmannz, Jean Marie Robine3, Xavier Basagaﬁal, Cathryn Tonnel, Josep Maria Antél,
Hicham Achebak®
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BACKGROUND AND AIM:The record-breaking temperatures in the summer of 2003 caused over
70,000 excess deaths in Europe. The resulting societal awareness led to the design and
implementation of adaptation strategies to protect vulnerable populations across the continent. We
here aimed to quantify the heat related mortality burden of the summer of 2022, the now hottest
season on record in Europe, and analyse it within the context of accelerated warming temperatures.
METHOD:We analysed a mortality database including 45,184,044 counts of death from 823 contiguous
regions in 35 European countries, representing their whole population of over 543 million people. We
used quasi-Poisson regression models to calculate the location-specific temperature-lag-mortality
relation in each European region, and a multivariate multilevel meta-regression analysis to pool the
location-specific coefficients.

RESULTS:We estimate that 61,405 (95% CI 59,131-63,719) Europeans died due to the observed heat
between May 30th and September 4th. Italy (18,091 deaths; 17,375-18,703), Spain (11,234, 10,462-
12,009) and Germany (8,209; 7,033-9,430) were the countries with the largest heat related mortality
burden. In relative terms, the largest heat related mortality rates were found in the Mediterranean
arch, i.e. Italy (296 deaths per million, 285-306), Greece (281, 261-301), Spain (235, 219-251) and
Portugal (217, 198-235). 64% more women than men died prematurely due to heat.
CONCLUSIONS:In the context of global warming, with European temperatures rising at a faster rate
than the global average, and taking into account the magnitude of heat related mortality in the
continent, our results call for a substantial re-evaluation and strengthening of existing heat
surveillance platforms, prevention plans and long-term adaptation strategies in Europe.

Keywords: Global warming, heat related mortality, summer temperatures, heat waves, climate
change adaptation
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DNA methylation associated with Cadmium
exposure among the residents near vulnerable
area
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BACKGROUND AND AIM:Cadmium (Cd) can cause various diseases and cancers in addition to kidney
damage. Additionally, several candidate genes have been reported based on research findings that
suggest that cadmium exposure affects DNA methylation. Therefore, we conducted biomonitoring
survey and identified the association between DNA methylation markers and cadmium exposure
among those who lived in vulnerable area.

METHOD:From July to October 2021, blood and urine samples were collected from a total of 290
participants. Cadmium levels were determined using inductively coupled plasma-mass spectrometer.
In addition, the locations of differentially methylated regions were identified using reduced
representation bisulfite sequencing (RRBS) method. We used STATA for the general statistical analysis
and R for DNA methylation adjusting sex, age, regions, smoking and the distance from the exposure
source.

RESULTS:The geometric mean concentrations (95% CI) of blood and urinary cadmium in study
participants were 1.72 (1.59, 1.85) pg/L and 2.65 (2.44, 2.88) ug/g creatinine, respectively. And we
found a methylated region of BRD8 in blood cadmium that is associated with regulation of cancer cell
proliferation and the response to chemotherapeutic compounds that destabilize the cytoskeleton or
impede proteasomal function. The significance was remained after adjusting the age effect. For
urinary cadmium, six significant methylation regions were found in all participants, corresponding to
the LMX1A, IGKV3D-7, DYSF, DNASE1L3, ADARB2, and GATAS5 genes. And the significance of IGKV3D-
7 was remained after controlling the age over 60.

CONCLUSIONS:There were significant methylation regions according to the WHO guidance level for
Cd, the association between the genes and the level of cadmium will be investigated for the further
research.

Keywords: Environmental epidemiology, Epigenomics, Exposure assessment, Heavy metals
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Neighbourhood and household level socio-
economic status and its association with air
pollution exposure in Indian cities
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BACKGROUND AND AIM:Although recent studies indicate that the inequities in air pollution exposure
negatively affects lower socioeconomic groups, there is relatively limited evidence on how both
household and neighbourhood level socioeconomic status (SES) may influence air pollution exposures
in lower and middle income settings.We evaluated the associations between household and area-level
SES metrics and exposure to particulate matter (PM2.5) in two contrasting Indian cities — Delhi and
Chennai.

METHOD:We used baseline data from the Centre for cArdiometabolic Risk Reduction in South-Asia-
surveillance (CARRS) study. The household level SES indicators viz. household income, education level
and wealth index score were obtained from the CAARS survey. The neighbourhood level SES was
calculated based on the ward level socio-demographic variables from the 2011 Census of India. The
daily mean PM2.5 estimates for the year 2010-2016 at a spatial resolution of 1 km x 1 km were
obtained from a hybrid exposure model. Multilevel mixed-effects models were used to understand the
association between air pollution and SES.

RESULTS:Neighbourhoods with lower SES score were exposed to higher PM2.5 concentrations in both
the cities. An interquartile range increase in neighbourhood SES score was found to be associated with
0.54ug/m3 and 2.47pg/m3 lower annual average PM2.5 concentrations in Delhi and Chennai
respectively. The analysis indicated that in Delhi, people living in densely populated areas and socially
disadvantaged groups were exposed to higher pollution as compared to others. In Chennai, heavily
populated areas are located closer to the coast where the pollutants are dispersed by the sea-land
breeze hence, a negative association was observed between PM2.5 levels and household density.
CONCLUSIONS:As compared to household-level SES, neighbourhood factors were observed to have a
stronger association with ambient PM2.5 concentrations. This signifies the importance of controlling
for neighborhood level SES factors while studying the effects of ambient air pollution on health.

Keywords: Socio-economic factors, Environmental justice, Environmental disparities
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Exposure to inorganic arsenic and hypertension
among non-diabetic Mexican women

2
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BACKGROUND AND AIM:Arsenic exposure is a serious public health problem around the world.
Ingested inorganic arsenic (iAs) is eliminated through urine as monomethylarsonic acid (MMA) and
dimethylarsinic acid (DMA), which are associated with several health outcomes, for example,
hypertension (HTA); however, the epidemiological evidence is still inconclusive. Therefore, the
objective of this report is to evaluate the association between iAs exposure and metabolism with
hypertension in a study sample of women without T2DM.

METHOD:We identified 150 HTA cases and 572 controls from healthy controls of a case-control study
for female breast cancer in northern Mexico, after excluding participants with diabetes diagnostic and
biological implausible values of urinary creatinine. Women were interviewed about their clinical,
reproductive, sociodemographic and lifestyle characteristics. Urinary iAs metabolites were determined
by High Performance Liquid Chromatography coupled with mass spectrometry and iAs metabolism was
assessed by metabolite percentages and ratios. Unconditional logistic regression models were used to
evaluate associations.

RESULTS:Urinary total arsenic minus arsenobetaine (TAs-AsB) concentrations varied from 0.57 to
303.29 pg/L. HTA cases had significantly lower iAs and MMA concentrations (pg/L) than control
women. Cases had significantly lower %iAs and %MMA, while %DMA and second methylation index
(SMI) were significantly higher than in control women. After adjusting for age, smoking and state of
residence, HTA was significantly negative associated with %MMA, as well as significantly positive
associated with SMI. No significant associations were observed between HTA prevalence, TAs-AsB
levels and its metabolites.

CONCLUSIONS:Our findings support an association between iAs metabolism and HTA but not with
TAs-AsB concentrations. These results confirm the complex relationship between iAs metabolism and
several diseases.

Keywords: Epidemiology, Heavy metals, Female
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Gender and geographical representation in
editorial boards publishing in environmental
sciences and public health: challenging the “old
boys club”
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BACKGROUND AND AIM:Journal editors play a critical role in coordinating and shaping what is
accepted as scientific knowledge. This study aimed to explore the diversity of journal editorial boards
(EB) publishing in environmental science and public health.



METHOD:Clarivate Journal Citation Reports were used to identify journals classified as Public,
Environmental, and Occupational (PEO) Health, Environmental Studies, or Environmental Sciences.
Current EB members were identified from each journal’s publicly available website between 1 March
and 31 May 2021. Individuals’ names, EB roles, institutional affiliations, geographic locations (city,
country), and inferred gender were collected. Linear and logistic regression models were fitted to
further assess the relationship between gender presence, low- and middle-income country (LMIC)
presence, and several journal and editor-based indicators.

RESULTS:After identifying 628 unique journals and excluding discontinued or unavailable journals, 615
journal EBs were included. In-depth analysis was conducted on 591 journals (27,772 editors) with
complete gender and geographic data. Overall, most editors were men (65.9%), followed by women
(32.9%) and non-binary/other gender minorities (0.05%). 75.5% of EBs (n=446) were composed of a
majority of men (>55% men), whilst only 13.2% (n=78) demonstrated gender parity (45-55%
women/gender minorities [WGM]). 84% of editors (n = 23,280) were based in high-income countries
and only 2.5% of journals (n=15) demonstrated economic parity in their editorial boards (45-55%
editors from LMICs). None of the editors-in-chief and only 27 editors in total were women based in
low-income countries. Having WGM and LMIC-based editors-in-chief are both positively correlated to
the overall percentage of WGM (R=0.42) and overall percentage of LMIC-based (R=0.57) editors
respectively.

CONCLUSIONS:This study exposes the glaring lack of diversity in EBs in environmental science and
public health, and discusses the power dynamics affecting the creation and dissemination of
knowledge.

Keywords: editorial boards, environmental sciences, public health, diversity, knowlege generation
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Coal Production Trends and Black Lung Disease
Incidence Rate In Indonesia, 2013-2021
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BACKGROUND AND AIM:The use of coal in the world continues to increase, resulting in countries
supplying coal products continuing to increase their production. Indonesia as the world's largest coal
supplier also seeks to increase coal production every year. The aim of this study is to see the other
perspective on occupational health of increasing coal production and its impact on black lung disease
in Indonesia.

METHOD:This research is a retrospective longitudinal study conducted on 3 coal mines in Indonesia.
The research focused on 2013-2021. Data is taken from Indonesia's national coal production data and
black lung disease data is taken based on the annual medical check-up program for coal miners in 3
coal companies in Indonesia. Rate ratios were examined for differences in rates between men and
women workers, and annual percent change was calculated to quantify changes in incidence rates
over time.

RESULTS:Trends analysis shows that coal production in Indonesia has continued to increase at least
24,49% in the last decade from 490 million tons in 2013 and gradually increased to 610 million tons in
2021. Based on the results of X-Ray every years of coal mine workers in Indonesia, the new cases of
Black lung disease in coal miners was found 112 (13,88%) these years, bigger than worldwide
incidence rate (8%). Male workers have a greater ratio of black lung disease in coal mining
companies. The age of workers over 40 years have an incidence rate twice (69,64%; 78 cases) that of
workers under 40 years.

CONCLUSIONS:Increasing coal production in Indonesia results in increasing new cases of black lung
disease in Indonesia. The increase in new cases of black lung disease in Indonesia is mainly
experienced by male coal mine workers and workers over the age of 40 years.

Keywords: long-term exposure, respiratory outcomes, occupational epidemiology, occupational
exposures
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Decoding the Impact of Particulate Matter on
Metabolic Pathways: A Systematic Review of
Toxicological and Epidemiological Studies
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BACKGROUND AND AIM:The global demographic is undergoing an unprecedented shift with the
population aged 65 and over surpassing the number of children under five for the first time. This
demographic change emphasizes the health risks related to environmental exposures, particularly
PM2.5 air pollution, which has been shown to disproportionately impact older individuals. PM2.5
particles can enter the bloodstream through the respiratory system, leading to oxidative stress and
systemic inflammation. Metabolomics, the comprehensive analysis of biological metabolites, can
provide valuable insights into the effects of these changes and clarify the relationship between air
pollution, metabolic changes, and age-related diseases.

METHOD:In this review, we synthesized findings from both epidemiological and toxicological studies
using metabolomics to examine the molecular effects of PM2.5 exposure on aging populations. We
conducted a thorough examination of studies published on PubMed and Europe PMC from 2012 to
2022. From an initial assessment of 484 abstracts, we selected 70 primary papers that met our
selection criteria.

RESULTS:The evidence from the selected studies suggests that exposure to PM2.5 pollution results in
cardiovascular-related metabolic disruptions and activates the sphingolipid metabolism pathway.
Furthermore, PM2.5 exposure appears to induce metabolic changes associated with oxidative stress,
inflammation, and mitochondrial dysfunction, affecting pathways such as amino acid metabolism, lipid
metabolism, energy metabolism, and nucleic acid damage/repair.

CONCLUSIONS:This review underscores the urgent need to mitigate the detrimental effects of PM2.5
air pollution on the aging population. Given the escalating environmental challenges, it is paramount
to develop and apply targeted interventions and evidence-based strategies to protect the health of
older individuals.

Keywords: Untargeted metabolomics, targeted metabolomics, PM2.5, PM10, black carbon
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BACKGROUND AND AIM:According to the National Development Commission (2023) "Republic of
China Population Estimates", by 2025, we will enter a "Super Aged Society". According to Hao
Guangzhong et al.'s (2019) research, it was found that all elderly people aged 65-85 have experience
in using mobile phones, and Lin et al.'s (2009) research found that the elderly want easier and clearer
media operation interfaces. In response to the needs of the elderly's daily activities and health care.
METHOD:Since October 2018, the ABCD (asset-based community development) model has been used
to classify and build community assets. The data is built on Google Maps, which reduces the memory
space of mobile phones and tablets, and can be used on various media. In addition, with the
Information Office of Zhonghe Hospital affiliated to Kaohsiung Medical University, the "Social
Participation Map" was embedded in the hospital's medical information system, and the patient's
address was linked to the "Social Participation Map" to present the community assets near the
patient's home (source), and through the doctor's simple Explain and introduce to patients and their
families.

RESULTS:Users feel that it is convenient and easy to use, and it is easy to find the resources they
want to use.

CONCLUSIONS:Recording community resources on multi-media shared by many people is easy for the
public to use, and it is helpful for them to promote healthy behaviors. In addition, using google earth
multimedia, it is clear at a glance the proportion of resources in each region, which is conducive to the
balance of community distribution.

Keywords: ABCD (asset-based community development), community assets (source), Google Map,
Google earth
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BACKGROUND AND AIM:Occupational and environmental exposure to asbestos is a crucial risk factor
for asbestos-related cancers (ARCs), including malignant mesothelioma (MM), lung cancer, laryngeal
cancer and ovarian cancer. Because of the relatively long latency period of ARCs, and a general lack of
public awareness, there are barriers and difficulties in recognition, and their underestimation could be
a public health challenge. Few studies analyzed the trend of ARCs or evaluated their extent of under-
estimation in Taiwan. This study aimed to estimate the disease burden of ARCs during 2005-2017.
METHOD:Cancer cases were obtained from the Taiwan Cancer Registry, and incident case number of
MM, lung cancer, laryngeal cancer, ovarian cancer, pharyngeal cancer, gastric cancer, and colorectal
cancer were retrieved from 2005 to 2017. Healthcare utilization data were based on the National
Health Insurance (NHI) databases. The cases of ARDs attributable to asbestos were estimated using
population attributable fraction (PAF). The prevalence of asbestos exposure was estimated through
retrospective exposure assessment using worker population in various industries, and CARcinogen
EXposure (CAREX). Relative risks of the ARCs of interest were drawn from epidemiological literature
searched in the PubMed databases.

RESULTS:PAF of MM was assumed to be 100%, and PAF of the other ARCs ranged from 0.14%
(colorectal cancer) to 2.31% (lung cancer) in 2015. Estimated incident case numbers of asbestos-
related malignancies were summarized. There were about 400 cancer cases annually may be
attributable to asbestos exposure in Taiwan.

CONCLUSIONS:ARCs would impose a substantial burden on Taiwanese workers. We observed obvious
underestimation of ARCs in comparison with real-world statistics of worker’s compensation.
Collaborative efforts to increase awareness of work-related ARCs in the general public and among
clinicians are urgently needed. Appropriate health exam programs with cancer screening should be
designed considering cost-effectiveness for workers even after retirement for early detection of ARCs.

Keywords: Cancer and cancer precursors, Incidence
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BACKGROUND AND AIM:The increasing number of extreme climate events due to global warming
highlights the urgent need for the implementation of early warning systems directly targeting the
effects of weather phenomena on human health. Here we build the first continental heat-cold-health
early warning system, and compare its predictability with the original weather forecasts.

METHOD:We did so by considering almost 60 million counts of all-cause mortality in 147 contiguous
NUTS regions from 16 European countries. We calculated state-of-the-art temperature-lag-mortality
models, which account for the delayed effects of daily temperatures on mortality counts. These
epidemiological associations were used to transform the daily bias-corrected forecasts of 2-meter
temperature into daily predictions of temperature related mortality. We compared the predictive skill
of temperature forecasts and temperature related mortality predictions by using predictability
assessment techniques widely used in weather and climate forecasting.

RESULTS:We found that temperature forecasts can be used to issue skillful predictions of heat and
cold related mortality accounting for the real impacts of temperature on human health, although the
window of predictability was differently reduced by season and location. We also showed that the
predictability of the early warnings is to a very large extent constrained by the original weather
forecasts, and not by the epidemiological models, which means that further advancements in weather
forecasting would automatically turn into an increase in the predictability window of health early
warning systems.

CONCLUSIONS:Therefore there is a pressing need to develop new interdisciplinary research combining
weather and climate forecasting with epidemiology and social sciences, which systematically validates
the predictability of any derived early warning system. Overall, we proved that a rigorous assessment
of the predictability of early warning systems is an unavoidable requisite to generate trust among
public health authorities, and in this way, increase resilience and strengthen our early adaptation
response to climate change.



Keywords: Temperature, Mortality, Short-term exposure, Climate
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BACKGROUND AND AIM:Our main goal was to understand if and how - in the context of the Covid-19
pandemic - changes in use and perception of public space which have natural elements (PSNE) have
impacted the health of women and non-binary residents of Barcelona. Also, to explore how changes in
processes such as gentrification and touristification may have impacted the use of and health benefits
from PSNE during the pandemic.

METHOD:We employed a comparative mixed methods case-study with two parts (one quantitative and
one qualitative) in two neighborhoods of the city of Barcelona (Spain). For the quantitative part we
collected data from 907 residents using a questionnaire. For the qualitative part we performed two
participate workshop, two exploratory walks and semi-structured interviews. We interpreted the
results jointly to obtain statistically solid and context-relevant results.

RESULTS:We found that in general participants maintained or increased their use of PSNE nearby their
residence. But in neighborhoods with low access to PSNE, spaces located outside the neighborhood
emerged as relevant.

Participants who maintained or increased their use of nearby PSNE during the Covid-19 pandemic had
around 50% lower odds of self-reported poor general and mental health. Those who maintained or
increased their use of PSNE further away also had around 55% lower odds of reporting poor general
health. Interviewees explained that walking and meeting friends and family in PSNE helped them
relax, disconnect, and decrease their stress levels. Among participants, we found that increased
perceptions of touristification during the Covid-19 pandemic were associated with a 7% (1%, 14%)
higher odds of reporting poor general health.

CONCLUSIONS:Our results add to other existing evidence indicating that contact with PSNE should be
promoted during health emergencies like the Covid-19, while paying attention to the detrimental
impacts of perceived changes to touristification.

Keywords: Green space, COVID-19, Environmental justice, Public health
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BACKGROUND AND AIM:As the world continues to become rapidly urbanized, securing quality urban
natural outdoor environments (NOE) is increasingly important. These NOE are well-known to benefit
people’s health through the provision of ecosystem services. However, NOE are also linked to
ecosystem disservices. In this direction, several scholars suggest that NOE may not equitably benefit
the health of all urban residents as they may be affected by processes such as gentrification. To better
understand why these health inequities persist, attention needs to be placed on how informants in
different decision making positions perceive these NOE ecosystem services and disservices in
gentrifying areas.

METHOD:We performed 153 interviews (105 to community representatives and 48 to state
informants). We analyze the ecosystem services and disservices identified by community and state
informants in seven cities with gentrifying neighborhoods, pronounced social inequalities, and where
NOE were created or improved: Amsterdam, Bristol, Cleveland, Lyon, Montreal, Philadelphia, and San
Francisco.

RESULTS:Our study shows that informants report a wide array of ecosystem disservices (and services)
in relation to new and improved NOE located in cities undergoing gentrification and identified some
disservices previously under-studied (i.e. physical tiredness, low attractiveness and forced
displacement). Generally, community informants were able to identify ecosystem disservices more
clearly and richly. Our study illustrates how differences in decision making positions can impact
perceptions of ecosystem services and disservices.

CONCLUSIONS:Our study has implications for urban environmental planning decisions that will help
maximize the ecosystem services provided by urban NOE. Only if all perceived ecosystem services and
disservices are considered, will it be possible to design green just healthy cities.

Keywords: Green space, Particulate matter, Environmental disparities, Environmental justice
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BACKGROUND AND AIM:The soils of Arica, northern Chile, contain arsenic of natural and
anthropogenic origin. Here, we explore the relationship between the arsenic concentration in two
environmental matrices and the urinary arsenic concentration in pregnant women.

METHOD:Data analysis of 1,559 pregnant women from Arica city with urine arsenic concentration,
information on seafood intake, and drinking water supply sources between 2013 and 2016. For the
same years, information on urban drinking water samples' arsenic concentration (n=40) was obtained
through public reports from the local health authority. Information on soil arsenic concentration
(n=394) was obtained from a study of the soil chemical quality in 2008 available on the web. RStudio
software was used to geocode and assign to each pregnant woman the arsenic concentration of both
matrices according to the residence place (n=68 neighborhood units for soil; n=5 potable water
storage tanks). We estimated the proportion of urinary samples with an arsenic concentration above
the median according to the distribution of water storage tanks. Spearman's correlation was used to
evaluate the relationship between urine and soil arsenic concentration.

RESULTS:The median urinary arsenic in pregnant women was 15 pg/L (IQR: 9.0-23 pg/L). After
adjusting for seafood intake and drinking water supply source, the proportion of women with urine
arsenic concentration above 15 ug/L was higher in those residing in sectors supplied by the Cerro
Chufio water storage tanks (arsenic-p95= 20 ug/L) compared to those who receive water with a lower
concentration (Prevalence ratio= 1.25; 95% CI 1.10, 1.41). Regarding soil arsenic concentration, we
accomplished not observe a correlation with the concentration of arsenic in the urine (rho= 0.08; p-
value 0.04).

CONCLUSIONS:This analysis reveals a higher arsenic concentration in the urine of pregnant women
residing in sectors with arsenic drinking water levels >10 pg/L. Continued monitoring is required.

Keywords: Exposures, Pregnancy outcomes, Spatial statistics, Water quality
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BACKGROUND AND AIM:Epidural analgesia is widely used for pain relief to women during labor,
particularly in developed countries. A previous study reported an increased risk of autism spectrum
disorder (ASD) among offspring associated with the administration of labor epidural analgesia (LEA),
while subsequent studies found no significant risk of ASD and thus the findings remain inconsistent.
Besides, whether administration of LEA is associated with autistic traits remain unknown. Therefore,
this study aimed to examine the association between LEA and autistic traits among children aged 8
years.

METHOD:This study included 810 children aged 8 years, who participated in the Hamamatsu Birth
Cohort for Mother and Child. The exposures were administration of epidural analgesia, and doses of
epidural analgesia including bupivacaine and ropivacaine. The Social Responsive Scale, Second Edition
(SRS-2) was used to assess autistic traits among children at 8 years. SRS-2 total T-score, as well as
T-scores for two sub-domains — restricted and repetitive behavior (RRB), and social communication
and interaction (SCI)— were calculated. Multivariate linear regression was used to estimate the
coefficient and 95% confidence interval (CI) for the associations.

RESULTS:Out of 810 children, 51.2% were male and 50.5% were first born. Only 5% children were
exposed to LEA. Administration of LEA was not significantly associated with SRS-2 total T-score
[B=0.83; 95% CI: -2.79 to 4.45], RRB score (-0.06; -3.42 to 3.29) and SCI score (0.99; -3.33 to
5.30). After adjusting for child characteristics, paternal age, maternal prepregnancy and pregnancy
related covariates, the results remain materially the same. Higher dose of bupivacaine was associated
with decreased total T-score (-1.22; -7.19 to 4.76), while higher dose of ropivacaine was associated
with increased total T-score (3.18; -2.39 to 8.75), albeit these associations were not statistically
significant.

CONCLUSIONS:The present study suggest that LEA may not be associated with autistic traits among
Japanese children.

Keywords: autism spectrum disorder, autistic traits, epidural analgesia, epidural analgesia,
neurodevelopmental disorders
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BACKGROUND AND AIM:Head and Neck Cancers (HNCs) rank third among the top ten cancers for men
in Taiwan in 2020. It is well known that heavy smoking, alcohol abuse and betel quid chewing are
associated with the development of HNCs. Genetic polymorphisms involved in one-carbon metabolism
(OCM) demonstrated the risk of alcohol-associated carcinogenesis, including HNCs. Previous studies
have reported that MTHFR C677T, MTHFR A1298C and MTR A2756G polymorphisms associated with
HNCs risk. However, the relationship between OCM polymorphisms and oral cancer risk in Taiwan is
unclear. Therefore, we aimed to investigate the impact of OCM polymorphisms on the susceptibility of
oral cancer patients.

METHOD:Oral cancer patients were recruited from the Head and Neck Surgery Department at Chang
Gung Memorial Hospital between 1999 to 2019. Controls participants were recruited from Taiwan
Biobank. SNP array analysis was processed on Axiom Genome-Wide TWB Array Plate and performed
at the National Center for Genome Medicine, Academia Sinica, Taiwan.

RESULTS:This study included 496 oral cancer patients and 2302 healthy controls. Our analysis showed
a statistically significant difference in education levels, occupation, alcohol drinking, cigarette smoking,
betel nut chewing, tea, coffee, vegetarian and family history of oral cancer between cases and
controls. In the MTHFR A1298C polymorphism, there was an increased risk of oral cancer in the
dominant model (genotypes AC and CC vs. AA) (OR = 1.236, 95% CI = 1.015-1.505). However, after
adjusted for above mentioned significant variables, the significant association was disappeared (OR =
1.047, 95% CI = 0.792-1.384). In addition, MTHFR C677T and MTR A2756G polymorphisms were not
associated with oral cancer risk.

CONCLUSIONS:Our results indicated no significant association

between MTHFR A1298C, MTHFR A1298C and MTR A2756G polymorphism with oral cancer risk.
Further evaluations for other OCM polymorphisms are recommended.

Keywords: oral cancer, one-carbon metabolism, gene polymorphisms
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BACKGROUND AND AIM:Lead is a non-threshold contaminant with children being most vulnerable to
its effects. In England, children (<16 years) with elevated blood lead are notified via UK Health
Security Agency’s (UKHSA’s) Lead Exposure in Children Surveillance System (LEICSS) to regional
Health Protection Teams (HPTs) for case management in collaboration with other agencies. To date, a
detailed review of the problems experienced during investigation has not been conducted. AIM:
Describe the problems experienced in the public health investigation and management of children with
elevated blood lead reported to HPTs in England between 2014 and 2021.

METHOD:Data on problems experienced was collected using a lookback questionnaire with case
managers and the following free-text question: “were there any specific problems or issues that arose
during the investigation and management of this case?”. Data were extracted from Select Survey and
deduplicated. A thematic analysis was conducted by applying codes to text and assigning to themes.
Multiple codes and therefore multiple themes could be assigned to one entry.

RESULTS:The completion rate for the lookback questionnaire was 74%. Overall, 241 were children
reported to HPTs for lead exposure and had a completed lookback questionnaire. A text entry to the
‘problems experienced’ question was recorded for 123 records (51%) which generated 141 codes and
9 themes. ‘Stakeholder engagement/response’ was the most common theme that emerged (38%)
with parent/guardian engagement most frequently cited, followed by ‘Roles and responsibilities’ (13%)
and ‘Needing additional resource’ (10%). Resources required included interpreters, expertise, and
funding. In order of frequency, the other themes that emerged were ‘Contacting stakeholders’,
‘Source identification’, ‘*Continuity’, ‘Safeguarding’, ‘Information errors’ and ‘Worry (parent/guardian)’.
CONCLUSIONS:Whilst multi-agency working is required for managing lead exposure cases in England,
increasing stakeholder engagement within the process through education and awareness-raising and
having clearly defined roles and responsibilities, would support more efficient case management.

Keywords: lead (Pb) exposure, childhood, public health case management, problems
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BACKGROUND AND AIM:Maternal occupation and work-related exposures may represent central risks
for pregnancy and childbirth outcomes, although are often overlooked. This study aimed to describe
preliminary findings of maternal occupational profile of stillbirths. Stillbirth is poorly studied and a
descriptive approach is of great interest.

METHOD:This ongoing hospital-based case-control study aims to evaluate the effect of environmental
pollution, maternal infections, access to health services, and other risk factors through interviews,
pregnancy records, biomarkers, and secondary data. Absolute and relative frequencies of the mother’s
marital status, personal income, occupation, number of jobs, employment relationship, job physical
exertion, and transportation to work, as well as time worked during pregnancy, are presented.
RESULTS:The number of women included was 290. Most were married (72.1%), earned between 1-3
minimum wages (44.9%), or had no personal income (28.5%). Of these, 148 women (51.0%) worked
during pregnancy, while the rest were unemployed or housewife. Of those who worked, most had one
job (93.8%), a formal contract (56.4%), worked in a fixed place (86.3%), and went to work by public
transport (68.4%). About 30% worked more than 41 hours weekly during pregnancy, and 24.5%
declared to face physical exertion at work, especially heavy weight carrying or lifting, excessive
walking, squatting, or climbing stairs. Most frequent occupations were: service workers in hotels, and
food and beverage establishments; sales operators; cashiers; beauty and hygiene services; food
service assistants; telemarketing operators; receptionists; and caregivers (range: 11.1% to 4.5% of
total).

CONCLUSIONS:Participants reported experiencing work-related risks during pregnancy, including long
shifts, physical exertion, and physical and ergonomic hazards. Participants may be also exposed to
other unrecognized risks, such as chemicals. Subsequent analyzes will include the comparison
between cases and controls, in order to estimate the effect of maternal occupation on the risk of
stillbirths in the studied population.

Keywords: Birth outcomes, Pregnancy outcomes, Occupational exposures, Children's environmental
health
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BACKGROUND AND AIM:Firefighting is associated with exposure to per- and polyfluoroalkyl
substances (PFAS) and polycyclic aromatic hydrocarbons (PAHs), which are suspected to affect the
cardiometabolic profile, including liver function and serum lipids. However, only a few studies have
investigated the impact of this specific exposure among firefighters. Our study aims to investigate the
associations between firefighters " exposure to PFAS and PAHs and liver biomarkers and serum lipids.
METHOD:CELSPAC-FIREexpo study included professional firefighters (n=52), newly recruited
firefighters in training (n=58), and controls (n=54). They provided exposure questionnaires and blood
and urine samples to assess their exposure to PFAS (6 compounds) and hydroxylated metabolites of
PAHs (OH-PAHs, 6 compounds), and to determine liver biomarkers (alanine aminotransferase (ALT),
gamma-glutamyl transferase (GGT), aspartate aminotransferase (AST), alkaline phosphatase (ALP)
and total bilirubin (BIL)) and serum lipids (total cholesterol (CHOL), low-density lipoprotein cholesterol
(LDL) and triglycerides (TG)). The associations between exposure and biomarkers of liver function and
serum lipids were investigated cross-sectionally using multiple linear regression (MLR) with false
discovery rate correction and Bayesian weighted quantile sum (BWQS) regression for the mixture of
compounds. All models were adjusted for potential confounders.

RESULTS:A positive association between exposure to PFAS/OH-PAHs mixture and BIL (B=28.6%, 95%
CrI=14.6 - 45.7%) was observed in the BWQS model. When the study population was stratified, in
professional firefighters and controls the mixture showed a positive association with CHOL (B=29.5%,
CrI=10.3 - 53.6%) and LDL (B=26.7%, CrI=8.3 - 48.5%). No statistically significant associations
with individual compounds were detected using MLR.

CONCLUSIONS:Our results showed that higher exposure to PFAS/OH-PAH mixture is associated with
changes in biomarkers of cardiovascular diseases, which can result in an unfavourable cardiometabolic
profile, especially in occupationally exposed firefighters.

This project was funded by EU s Horizon Europe (N°857340, N°857560, N°101057014), RECETOX
Research Infrastructure (N°LM2018121) and projects CETOCOEN EXCELLENCE
(Cz.02.1.01/0.0/0.0/17_043/0009632) and CETOCOEN PLUS (CZ.02.1.01/0.0/0.0/15_003/0000469).
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BACKGROUND AND AIM:Over 80% of US population lives in urban areas, and the built environment
may influence cardiovascular diseases (CVD) by promoting physical activity and shaping exposure to
environmental hazards. In 2012, the local climate zone (LCZ) scheme was introduced to characterize
and classify urban surface structures with consideration of micro-scale land cover (e.g. paved, low
plants, or water) and the associated physical properties. However, little is known how LCZ influences
CVD risk. Therefore, we explored the association between LCZ and CVD incidents using longitudinal
cohort data.

METHOD:We followed 101,870 participants from the US-based Nurses’ Health Study from 2000 to
2016. We derived percentages of urban (compact highrise, compact midrise, compact lowrise, open
highrise, open midrise, open lowrise, large lowrise, sparsely built, heavy industry) and natural (dense
trees, scattered trees, bush or scrub, low plants, bare rock or paved, bare soil or sand, water) LCZs in
the 500m area around each residential address at biennual follow-ups. We modeled hazard ratios (HR)
and 95% confidence intervals (95%CI) for fatal and nonfatal coronary heart disease (CHD), stroke,
and combined CVD (CHD or stroke) by LCZ classes using time-varying Cox proportional hazards
models adjusting age, year, marital status, living-alone, occupational history, education level, smoking
history, race, and neighborhood social economic status.

RESULTS:We included 1,406,707 person-years, 3390 cases of CHD and 3636 stroke. We found
reduced risks of CVD and CHD among participants living in LCZs with higher proportion of water



[HR=0.97 (95% CI: 0.95, 0.99) and HR=0.96 (0.92, 0.99), respectively, for each standard deviation
increment in the percent of LCZ-water] and elevated risks of stroke among participants living in LCZs
with higher proportions of low plants [HR=1.06 (1.03, 1.09)] and large lowrise [HR=1.03 (1.01,
1.06)].

CONCLUSIONS:Urban morphology may influence CVD risk; we will further explore these associations
considering physical activity as a mediator.

Keywords: Built environment, Local Climate Zone, Cardiovascular diseases, Environmental
epidemiology, Nurses' Health Study
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BACKGROUND AND AIM:Heart failure (HF) remains a major cause of mortality, morbidity, and poor
quality of life, and diabetes mellitus (DM) is a known risk factor. To develop a long-term quality-of-
care score for predicting the occurrence of HF among patients with type 2 DM on the basis of the
hypothesis that good quality of care can reduce the risk of HF in patients with DM.

METHOD:Using Taiwan’s Longitudinal Cohort of Diabetes Patients Database and the medical charts of
a medical center, we identified incident patients diagnosed with type 2 DM from 1999 to 2003 and
followed them until 2011. We constructed a summary quality-of-care score (with values ranging from
0 to 8) with process indicators (frequencies of HbA1lc and lipid profile testing and urine, foot and
retinal examinations), intermediate outcome indicators (low-density lipoprotein, blood pressure and
HbA1c), and co-morbidity of hypertension. The associations between the score and the incidence of HF
were evaluated using Cox regression models.

RESULTS:A total of 4339 patients who had sufficient information to calculate the score were enrolled.
In comparison with participants who had scores < 1, those with scores between 2 and 4 had a lower
risk of developing HF [adjusted hazard ratio (AHR) = 0.84; 95% confidence interval (95%CI): 0.66-
1.07], and those with scores > 5 had an even lower risk (AHR = 0.40; 95%CI: 0.23-0.72).
CONCLUSIONS:Management of diabetes can have an impact on clinical events in patients with HF.
Moreover, there is growing evidence suggesting that medications commonly used to treat diabetes
have the potential to decrease the occurrence of HF events. The quality-of-care score developed in
this study had a significant association with the risk of HF and thus can be applied to guiding the care
for these patients.

Keywords: quality-of-care score, heart failure, diabetes mellitus
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BACKGROUND AND AIM:Indoor air pollution is one of the greatest environmental risks to health.
Indoor air pollution-mediated systemic risk is still evolving and related to the morbidity and mortality
of various cardiovascular diseases.

METHOD:The employees of an information service company participated. Three stages health
assessments including questionnaires, heart rate variability analysis were performed from December
2019 to December 2020. Air quality monitoring devices were used to monitor air quality including
PM2z.s, carbon dioxide, ambient temperature, and relative humidity. The apparent temperature was
used to indicate thermal comfort in workplace. The standard deviation of NN intervals, Root mean
square of the successive differences, total power, high frequency power, low frequency power are
used as heart rate variability parameters. The generalized linear mixed model was used to evaluate
the association between air quality and heart rate variability.

RESULTS:Totally 1254 person-hours were used in model. After adjusting age, gender, BMI, personal
diseases, and habits, we found per IQR (12.13 pg/m3) increase in PM2.5 was positive associated with
SDNN (B= 2.28 ms; 95%CI= 1.32 ~ 3.25), LF (28.29 ms?2; 14.46 ~ 42.1) and TP (346.4 ms2; 183.1
~ 510.1). However, per IQR (529.4 ppm) increase in carbon dioxide was negative associated with
SDNN (-1.96 ms; -3.18 ~ -0.69), HF (-15.51 ms2; -29.62 ~ -0.85) and TP (-362.9 ms2?; -569.4 ~ -
145.9). In addition, a significant decrease in SDNN (-2.77 ms; -3.93 ~ -1.53), RMSSD (-1.16 ms; -
2.03 ~ -0.23), LF (-26.7 ms?; -43.48 ~ -8.89), HF (-24.35 m2; -37.64 ~ -10.05) and TP (-471.6 ms?2;
-661.8 ~ -260.4) were associated with per IQR (2.46°C ) increases in apparent temperature.
CONCLUSIONS:The study provided important evidence of decrease in HRV while working in an indoor
office environment with higher CO2 concentration and apparent temperature. Our study verified that
air pollutants and thermal comfort are immediate environmental stressors.

Keywords: Built environment, Multi-pollutant, Temperature, Cardiovascular diseases
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Microplastics and Autism: A plausible link
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BACKGROUND AND AIM:An alarming 5-fold increase in the prevalence of Autism Spectrum Disorder
(ASD) on the island of Guam from 2016 to 2022. This trend correlates with the environmental
exposure of humans, particular young children to the ubiquitous but toxic microplastics. The nature
and magnitude of its impacts to developing nervous system are only beginning to be understood.
This study aims to fill the knowledge gap regarding the theoretical link of the potential neurotoxic
effects of environmental microplastics in the face of increasing prevalence of Autism on Guam by
reviewing the current evidence in literature.

METHOD:Topic-focused reviews that examine the neurotoxic effects of microplastics as a potential risk
factor for development of autism was conducted to cover relevant articles in Pubmed from 2020-2023
using the combinations of this search words: Autism and Microplastics, Neurotoxicity and
Microplastics.

RESULTS:A total of 127 articles were analyzed. Only 3 articles addressed directly the link between
neurotoxicity of various microplastics on children and development of ASD symptoms. The author
reviewed 95 studies on the neurotoxic effects of microplastics on other species, including fish, mice,
mollusks, nematodes, crustaceans and chicken. All studies have demonstrated neurotoxicity and most
common mechanisms reported include 1. induction of oxidative stress resulting to neuronal damage
and neuroinflammation, 2. inhibition of acetylcholinesterase activity, 3. altered neurotransmitter
levels, which all could lead to ASD like symptoms. Microplastics are taken up via ingestion and
inhalation, which can reach systemic circulation and ultimately cross the blood brain barrier, where it
exerts its neurotoxic effects.

CONCLUSIONS:There is an increased trend of ASD on Guam, which parallel with the widespread
exposure of young children to microplastics, both of which require equal attention. There is much to
be understood about neurotoxic effects of microplastics to children’s developing brain and further
research is imperative to establish its potential linkage to ASD.

Keywords: Autism and Microplastics, Neurotoxicity and Microplastics
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BACKGROUND AND AIM:The World Health Organization(WHQO) provides recommendations for air
quality guideline levels. In Korea, the PM10 concentration standard is limited to 100ug/m’ per 24
hours. But that does not mean it's suitable for general population. In particular, sensitive and
vulnerable people may need more strict standards. This study aimed to identify the appropriate air
quality concentration for health management by environmental disease.

METHOD:This study used national population data from the National Health Insurance Service and Air
Korea data, which summarized air pollutant concentrations. The subjects were patients who were
diagnosed as outpatients for environmental diseases from 2015 to 2019 and received emergency
department visits or hospitalizations after the first diagnosis. The cut-off point of PM10 for each
environmental disease that separates exacerbation was calculated through Maximal standardized log-
rank statistic. Hazard ratios were estimated for the two groups (below the cut-off point vs. above the
cut-off point) using Cox proportional -hazards models.

RESULTS:The calculated cut-off points of PM10 were COPD 49, Asthma 50, Stroke 50, Arrhythmia and
Heart Failure 50. The risk of exacerbation when classified based on the cut-off point for each
environmental disease is as follows(below the cut-off point vs. above the cut-off point). COPD: <49,
HR 0.50(95% CI 0.36-0.70); =49, HR 2.00(95% CI 1.42-2.81). Asthma:<50, 0.37(0.28-0.50); =50,
2.69(2.01-3.60). Stroke: <50, 0.48 (0.34-0.69); =50, 2.07(1.45-2.97). Arrhythmia and Heart
Failure: <50, 0.49( 0.31-0.77); =50, 2.06(1.30-3.26). The two groups divided based on the cut-off
point showed a statistically significant difference(log-rank P < 0.0001). As a result of sensitivity
analysis by vulnerable group, appropriate concentrations were different for each group.
CONCLUSIONS: The cut-off points calculated in this study indicate that the air quality index standards
designated by Korea are not suitable for particularly sensitive and vulnerable people. These results
suggest the need for a customized air quality index based on environmental diseases and individual
characteristics.

Keywords: Particulate matter, Air pollution, Long-term exposure, Big data
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BACKGROUND AND AIM:Whether paternal age associated with offspring’s epilepsy risk is a cause of de
novo mutation as men age or just an association due to confounding factors is still unclear. We
examined whether there is an independent role of paternal age in increased risk of epilepsy in
offspring.

METHOD:A total cohort of 2,751,232 singletons born 2000-2017 was included in Taiwan;
819,371/826,087 with information on paternal/maternal grandparents were enrolled for multi-
generation analyses; 1,748,382 with sibling(s) were selected for sibling-comparison. Incidence of
epilepsy was followed until 2020. Cox model was used to estimate the hazard ratio (HR) and 95%
confidence interval (CI).

RESULTS:In the total cohort, there was an increased risk of epilepsy in individuals with advanced
paternal age, e.g., the HR for paternal age 250= 1.36 (95% CI:1.15-1.61) compared with paternal
age 25-29, and fathers older than mothers, e.g., the HR for parental age difference >215= 1.29 (95%
CI:1.16-1.43). When accounting for parental age difference, advanced paternal age was not
associated with offspring’s epilepsy (HR for paternal age =50= 1.11, 95% CI:0.93-1.34). Multi-
generation analyses showed that advanced grand-paternal age at childbirth of the parent was not
associated with offspring’s epilepsy. Sibling comparison analyses showed that younger siblings did not
have an increased risk of epilepsy.

CONCLUSIONS:These results do not support the hypothesis that de novo mutations associated with
advanced paternal age play a direct causal role in the etiology of epilepsy. Instead, familial factors
may explain the observed paternal age association with the offspring’s epilepsy risk.

Keywords: paternal age, de novo mutation, epilepsy, sibling comparison
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BACKGROUND AND AIM:Extensive investigation has suggested that exposure to environmental health
threats, such as polluting industrial activity, has harmful effects on mental health. Aim of present
study is using different surrogate indices of petrochemical industrial parks (PIPs) exposure to evaluate
the effect on the occurrence of major depressive disorder (MDD) in adults.

METHOD:We conducted a 1:1 sex and year of birth matching case-control study by using the Nation
Health Insurance Research Database (NHIRD). We included individuals without any catastrophic illness
or mental disorders, aged 20-65 years old, and living in the western part of the main island of Taiwan
as our target population. Those newly diagnosed as having MDD after 2006 as cases. Controls were
selected from those without any medical visits for mental disorders. The distance to the nearest PIPs,
probability of PIPs exposure, and benzene exposure level were used as surrogating PIPs exposure
indices. The conditional logistic regression was used to determine the odds ratios (ORs) and 95%
confidence intervals (Cls) of PIPs exposure indices and MDD.

RESULTS:In total, 252,477 MDD cases were newly diagnosed during 2006-2018. The results showed
that compared with those living in the farthest, living in proximity to PIPs were observed to have an
increased risk of MDD occurrence. Considering the prevailing wind direction, a higher probability of
PIPs exposure was also related to an increased risk of MDD. Higher benzene exposure levels having
higher risks of MDD were also found.

CONCLUSIONS:In the present study, we found that all of three surrogate PIPs exposure was
associated with an increased risk of MDD. Living in proximity to PIPs might have adverse effects on
psychiatric health.
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BACKGROUND AND AIM:It is well established that short-term exposure to air pollution is associated
with increased death from circulatory and respiratory diseases. However, most studies only consider
average air pollution concentrations and do not reflect fluctuations in air pollution concentrations over
time. Therefore, this study aims to confirm the association between short-term changes in air pollution
and death from circulatory and respiratory diseases.

METHOD:We analyzed the statistics of the cause of death in Korea in 2021, air pollution data from Air
Korea, and weather data from the Korea Meteorological Administration. Using the time-stratified case-
control design, we selected the stratum as month and case and control as 1:2. Change groups were
estimated using trajectory analysis as air pollution data per hour. The association between air
pollution and circulatory and respiratory system deaths was confirmed through conditional logistic
regression.

RESULTS:As a result of the analysis, the risk of death from the circulatory and respiratory system was
highest in the group with particulate matter<10pm in diameter and particulate matter<2.5um in
diameter, and the risk of death was higher in the group with moderately increased concentration
compared to the group with continuously low concentration. In particular, even if the average
concentration was low, the risk of death was high when the peak value was included among the daily
exposed air pollution concentrations. These results were the same in the vulnerable groups, such as
children, the elderly, and a group with a low level of education.

CONCLUSIONS:Most air pollution studies use average air pollution concentrations, but it is difficult to
accurately confirm the influence of extreme values in such cases. Reflecting the characteristics of
repeatedly measured air pollution data, research on mortality due to air pollution changes is required.
In the future, it can also be extended through deep learning methods.

Keywords: short-term air pollution, circulatiory system death, respiratory systerm death, trajectroy
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BACKGROUND AND AIM:Silicosis is a well-known non-neoplastic pulmonary fibrosis disease caused by
exposure to crystalline silica in the workplace. This exposure can lead to severe and irreversible
cardio-pulmonary complications. Over the last decade, an increasing number of silicosis cases have
been observed in the Taiwan Occupational Disease and Injury notification System (TODIS). Therefore,
there is an urgent need to identify the industries that are at risk for silicosis through evidence-based
medicine approaches, as well as to analyze the period of silicosis induction and the survival of silicosis
patients in Taiwan.

METHOD:To find silicosis cases from 2004 to 2020, this study combined the National Labor Insurance
Research Database (NLIRD) and National Health Insurance Research Database (NHIRD), which
covered more than 88.5% of workforce and 99.9% of citizens, respectively. We enrolled silicosis cases
who have been insured by the Labor Insurance for more than 6 months prior to receiving silicosis
compensation for labor insurance benefits or a diagnosis of silicosis (ICD10: 160 or ICD9: 502) were
enrolled in the analysis. The International Standard Industrial Classification of All Economic Activities
(ISIC) was used in this study.

RESULTS:Based on the industry-specific incidence rates, we have identified 14 industries with high
risk for silicosis, including 5 emerging high-risk industries: (1) Materials Recovery, (2) Construction of
Roads and Railways, (3) Site Preparation, Foundation and Structure Construction, (4) Landscape
Construction, and (5) Wholesale of Brick, Sand, Cement and Products. Among the 14 high-risk
industries, the age-standardized incidence increased from 10.0 per 100,000 persons in 2004 to 25.6 in
2020 per 100,000 persons, based on the 2000 WHO World Standard Population.

CONCLUSIONS:We have observed an upward trend in silicosis cases and have identified emerging
industries with a risk of silicosis in Taiwan. Furthermore, additional field and epidemiological studies
are needed to examine these observation in detail.

Keywords: Silicosis, National Labor Insurance Research Database, National Health Insurance
Research Database.
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BACKGROUND AND AIM:Scientific literature tends to support the idea that the pregnancy and health
status of fetuses and newborns can be affected by maternal, parental, and contextual characteristics.
In addition, a growing body of evidence reports that social determinants, measured at individual
and/or aggregated level(s), play a crucial role in fetal and newborn health. Numerous studies have
found social factors (including maternal age and education, marital status, pregnancy intention, and
socioeconomic status) to be linked to poor birth outcomes. Several have also suggested that beyond
individual and contextual social characteristics, living environment and conditions (or "neighborhood")
emerge as important determinants in health inequalities, particularly for pregnant women.
METHOD:Using a comprehensive review, we present a conceptual framework based on the work of
both the Commission on Social Determinants of Health and the World Health Organization (WHO),
aimed at describing the various pathways through which social characteristics can affect both
pregnancy and fetal health, with a focus on the structural social determinants (such as socioeconomic
and political context) that influence social position, as well as on intermediary determinants. We also
suggest that social position may influence more specific intermediary health determinants; individuals
may, on the basis of their social position, experience differences in environmental exposure and
vulnerability to health-compromising living conditions.

RESULTS:Our model highlights the fact that adverse birth outcomes, which inevitably lead to health
inequity, may, in turn, affect the individual social position.

CONCLUSIONS:In order to address both the inequalities that begin in utero and the disparities
observed at birth, it is important for interventions to target various unhealthy behaviors and
psychosocial conditions in early pregnancy. Health policy must, then, support: (i) midwifery
availability and accessibility and (ii) enhanced multidisciplinary support for deprived pregnant women.

Keywords: birth outcomes, neighborhood, social determinants, social inequalities



FP-061[Birth and pregnancy outcomes » Pregnancy outcomes]

A Comprehensive Review on Social Inequalities
and Pregnancy Outcome-ldentification of
Relevant Pathways and Mechanisms

Valentin Simoncicl, Séverine Deguenz, Christophe Enauxl, Wahida Kihal Talantikite!

1| IVE UMR 7362 CNRS (Laboratoire Image Ville Environnement), University of Strasbourg, 67100
Strasbourg, France

2Equipe PHARes Population Health Translational Research, Inserm CIC 1401, Bordeaux Population
Health Research Center, University of Bordeaux, 33076 Boedeaux, France

BACKGROUND AND AIM:There is a growing number of international studies on the association
between ambient air pollution and adverse pregnancy outcomes, this study has been conducted
focusing to assess the variability of the critical windows of exposure of sensitivity of the fetus to
nitrogen dioxide (NO2) and particular matter (PM), according to the socio-economic environment, and
the spatio-temporal practice of women of their territory during pregnancy.

METHOD:A bayesian distributed lag interaction model (BDLIM) has been performed on the association
between maternal exposure during pregnancy to nitrogen dioxide (NO2) or particular matter (PM) and
the risk of adverse birth outcomes, including low birth weight (LBW) and preterm birth (PTB), in
relation to their socio-economic environment and their weekly mobility. This approach will allow us to
relate the different exposure combinations for each gestational period to the estimated adverse
pregnancy outcomes in our study area during our study period. These modeling approaches will be
implemented to identify the critical window of vulnerability during the gestational period where
environmental exposure is associated with an adverse pregnancy outcome.

RESULTS:The model set up will analyze in a first phase the exposure to the different pollutants NO2,
PM10, PM2.5 without taking into account the socio-economic profile and spatio-temporal practice of
the pregnant women, then in a 2nd phase with taking into account these profiles during each
pregnancy trimester.

CONCLUSIONS:The main results suggest that increased air pollution exposure during the first and the
third trimester of pregnancy might contribute to adverse birth outcomes, especially LBW, especially for
unfavorable socio-economic environments.

Keywords: birth outcomes, windows of exposure, spatio-temporal practice, social inequalities,
Bayesian distributed lag interaction models
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BACKGROUND AND AIM:It is an important issue about public health risk, such as heavy metal
pollution. Rice, one of the most common food ingredients in Taiwan snacks, may accumulate high
levels of plumbum within environmental pollution. According to the data from the International Agency
for Research on Cancer (IARC), plumbum compounds are carcinogenic to humans (Group 2A). This
study aims to focus on the risk assessment and exposure assessment of plumbum related to rice
consumption around 2005-2012 in Taiwan.

METHOD:The participants of our study were all age groups of the national representative survey. The
hazard quotient (HQ) and lifetime average daily dose (LADD) were calculated to evaluate the risk of
systemic adverse effects of plumbum in rice (formula A and B). If the value of HQ was less than 1, it
means it is within the acceptable range of dietary exposure. EF is exposure frequency. C was taken
from HSU et.al 2010 (0.02ppm) and the reference dose (RfD) was taken from the Joint FAO/WHO
Expert Committee on Food Additives (JECFA). The average time (AT) and exposure duration (ED) were
set to 70 years. The values of consumption rate (CR) and body weight (BW) were obtained from
National Food Consumption Database in Taiwan.

HQ=LADD/Rfd (A)

LADD= (C*CR*ED)/(BW*AT) (B)

RESULTS:The CR of >65 years old male has maximum consumption of rice (2635.53 grams). CR in
consumer only participant showed the highest was >65 year old male (mean + SD: 524.31 + 445.94
grams). The LADD of 6-12 year old male who had the maximum dose of rice (0.00138 mg/kg-day)
was in the acceptable range and HQ (0.055) was in the acceptable range.

CONCLUSIONS:The systemic risk of plumbum in rice as within the acceptable range, and the systemic
effect seemed to be within the acceptable exposure range. Further study is needed.

Keywords: Consumption database, Plumbum, Food risk assessment
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Polymerase Reaction (RT-PCR) Tested for
Coronavirus 2019 (COVID-19)
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BACKGROUND AND AIM:To date, no scientific evidence supports recommendations for dietary
supplement use to prevent or treat COVID-19. Moreover, US law prohibits the marketing of dietary
supplements as a treatment, prevention, or cure for any disease. However, sales of dietary
supplements promoted for immune health increased because of media/social media claims that these
products could confer protection against SARS-CoV-2 infection, or reduce disease or symptom severity
if infected. We investigated use of dietary supplements and reported symptoms by COVID-19 status
using population-based data.

METHOD:From March - August 2020, the University of Arkansas for Medical Sciences provided COVID-
19 testing to hospital patients and community members at clinics and, drive-thru or mobile sites
across Arkansas. Sociodemographic factors, COVID-19 symptoms, dietary supplement and medication
use, and health information was collected at time of testing, and at days 7 and 14 post-testing.
Prevalence ratios (PRs) and 95% confidence intervals (CIs) for each symptom by supplement status
was calculated stratified by COVID-19 status using Poisson regression with robust variance estimation.
RESULTS:Out of 27,181 adults tested, 9.0% tested positive and 7.8% were using any supplement to
prevent or treat COVID-19 at time of testing. Among supplement users 14.0% tested positive; but
among non-users only 8.7% tested positive. Those COVID-19 positive were more likely to report using
any supplement, Astragalus, multivitamins, Vitamin C, Zinc, Vitamin B/Complex/B12/B6, Elderberry,
and Vitamin D than COVID-19 negative adults (PRs ranged from 1.33 to 2.58 and 95% CIs excluded
1.00). No difference was observed in the PRs for self-reported symptoms at time of testing and day 7
post-testing between those who tested positive and those who tested negative.
CONCLUSIONS:Although COVID-19 positive adults were more likely to report taking dietary
supplements than those who tested negative the supplements did not appear to improve symptoms or
shorten time experiencing symptoms.

Keywords: COVID-19, food/nutrition
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Socioeconomic and regional disparities in of
mortality burden long-term exposure to NO2
above the new WHO air quality guideline
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BACKGROUND AND AIM:It’s of high importance to quantify the spatial and socioeconomic variation of
mortality burden attributable to ambient nitrogen dioxide (NO2). This study aims to examine the
regional and socioeconomic disparities in the mortality burden attributable to long-term exposure to
ambient NO2 in China.

METHOD:Regional and socioeconomic disparity in all-cause mortality burden among adult (age =16
years) attributable to the long-term exposure to ambient NO2 above the WHO new air quality
guideline (10 pg/m3annual mean) was estimated based on NO2 concentration and mortality data from
231 Chinese cities from 2015 to 2019. Kruskal-Wallis H test was used to test the differences among
groups. The mortality burden measurements included attributed fraction (AF), attributed deaths (AD),
attributed mortality rate (AMR) and total value of statistical life lost (VSL).

RESULTS:The annual ambient NO2 concentration was 28.4 ug/m3 (standard deviation: 9.8 ug/m3) in
China from 2015 to 2019, which attributed to AF:19.2% [95% confidence interval (CI): 7.2, 29.3],
AD: 1356.3 thousand deaths (95% CI: 513.7, 2050.7), 115.5/105 (95% CI: 43.4, 176.0) AMR, and
US$958.2 billion lost. From 2015 to 2019, the ambient NO2annual concentration decreased from 28.6
ug/m3 to 26.5 ug/m3, leading to the AMR decreased from 118.7/105 (95% CI: 44.7, 180.5) to
106.4/105 (95% CI: 39.6, 163.4). The cities of north region, and cities with high level of GDP per
capita (PGDP) suffered the highest mortality burden. The highest AD and economic loss were observed
in the eastern region with high level of PGDP. Most of top ten cities of AF, AMR and VSL were with high
level of urbanization.

CONCLUSIONS:There are significant regional and socioeconomic disparities in NO2 attributed mortality
burden across cities in China. This study can provide evidence for making effective mitigation policies
and local air pollution regulations for different regions in China.

Keywords: Regional disparity, long-term exposure, NO2, mortality burden
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The association between air pollution exposure
and incident nonalcoholic fatty liver disease in a
Taiwan cohort
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BACKGROUND AND AIM:Nonalcoholic fatty liver disease (NAFLD), strongly associated with obesity,
insulin resistance or type 2 diabetes mellitus, and dyslipidemia, exists among approximately one-third
of general adult population. This study examined the association between long-term exposure to
ambient air pollution and the development of NAFLD.

METHOD:The participants were 43,153 who enrolled between 2007 and 2016 in MJ regular health
examinations, and did not consume alcohol. The development of NAFLD was based on liver
ultrasonography, and medical history obtained from self-administered questionnaire. The exposure
levels to ambient air pollutants, including particulate matter with a <2.5-um diameter (PM2.5),
nitrogen dioxide (NO2) and carbon monoxide (CO), were estimated based on participants’ residential
areas at a 50 x 50 m grid resolution by using a hybrid Kriging/land-use regression (LUR) model
executed using the XGBoost algorithm and a hybrid Kriging/LUR model, respectively. Logistic
regression with baseline covariates and average air pollution concentration during follow-up was
conducted, and smoothing splines were further performed to examine the linear association between
air pollution and NAFLD.

RESULTS:During the average follow-up period of 1.8 years, 13.6% of the participants developed
NAFLD without liver cirrhosis. After adjustments for potential covariates (e.g., age, sex, exercise, fried
food consumption, triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein
cholesterol), NO2 and CO were found to be positively associated with the incidence of NAFLD, and CO
remained significant in the two-pollutant model. Logistic additive model with NAFLD development
against CO using smoothing spline while adjusting for the above covariates showed that CO was
linearly associated with NAFLD odds. The adjusted odds ratio of per 0.1 ppm increase in CO was 1.05
(95% confidence interval [CI] = 1.04, 1.06). The adjusted OR of per interquartile range (0.42—0.68
ppm) was 1.14 (95% CI = 1.08, 1.20).

CONCLUSIONS:Our findings suggest that exposure to CO might be associated with the occurrence of
NAFLD.

Keywords: long-term exposure, particulate matter, oxides of nitrogen, carbon monoxide, fatty liver



FP-066[Air pollution » Particle components]

Indoor air dust levels of polybrominated
diphenyl ethers and polybrominated
dioxins/furans (PBDD/Fs) at the Southern
Taiwan Drug Administration

Yi Hung Lin!, How Ran Chao?
1¥i-Hung Lin
2How-Ran Chao

BACKGROUND AND AIM:PBDEs and PBDD/Fs are considered as emerging types of persistent organic
pollutants (POPs) that are highly toxic. Previous research has demonstrated that PBDEs can act as a
precursor to PBDD/Fs. A number of studies have shown that higher concentrations of PBDEs are found
in indoor air and dust compared to outdoor environments. In Taiwan households, the main routes of
human exposure to PBDEs and PBDD/Fs are through ingestion (via diet or dust) and inhalation (indoor
air). However, there is limited literature available on exposure to PBDEs and PBDD/Fs in indoor
environments, particularly in pharmacies. While air conditioning systems are crucial to maintaining a
controlled environment for drugs and medicines in modern pharmacies in Taiwan, they also contribute
to the accumulation of PBDEs and PBDD/Fs in the dust, medical equipment, and powders within
enclosed spaces.

METHOD:This study aims to investigate the concentrations of PBDEs and PBDD/Fs by collecting 10
dust samples from indoor pharmacies. The levels of PBDEs and PBDD/Fs will be analyzed using High
Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS).

RESULTS:In addition, the health risks associated with indoor environmental problems, environmental
risk assessment, and toxic effects from PBDEs and PBDD/Fs via indoor dust will be investigated. The
HQ value of BDE-209 in indoor dust was found to be 9.10x10-3, which is below the non-carcinogenic
risk threshold of 1.00, and the R value of BDE-209 is 4.46x10-8, which is also lower than the
carcinogenic risk threshold R=1x10-6.

CONCLUSIONS:The results suggest that the dust samples from pharmacies do not pose a clear non-
carcinogenic or carcinogenic risk to the pharmacy staff.

Keywords: pharmacies, dust level, PBDE, PBDD/F, toxicity
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Polybrominated diphenyl ethers and
polybrominated dibenzo-p-dioxins/furans in
Taiwanese pharmacies
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BACKGROUND AND AIM:Polybrominated diphenyl ethers (PBDEs) and polybrominated dibenzo-p-
dioxins/furans (PBDD/Fs) are considered as emerging compounds of persistent organic pollutants
(POPs) that are highly toxic. Previous research has demonstrated that PBDEs can act as a precursor to
form PBDD/Fs. A number of studies have shown that higher concentrations of PBDEs are found in
indoor air and dust compared to outdoor environments.

METHOD:In Taiwan households, the main routes of human exposure to PBDEs and PBDD/Fs are
through ingestion (via diet or dust) and inhalation (indoor air). However, there is limited literature
available on exposure to PBDEs and PBDD/Fs in indoor environments, particularly in pharmacies.
While air conditioning systems are crucial to maintaining a controlled environment for drugs and
medicines in modern pharmacies in Taiwan, they also contribute to the accumulation of PBDEs and
PBDD/Fs in the dust, medical equipment, and powders within enclosed spaces.

RESULTS:This study aims to investigate the concentrations of PBDEs and PBDD/Fs by collecting 20
dust samples from indoor pharmacies. The levels of PBDEs and PBDD/Fs will be analyzed using High
Resolution Gas Chromatography/High Resolution Mass Spectrometry. In addition, the risk
assessments associated with toxic effects from PBDEs and PBDD/Fs via indoor dust were investigated.
The HQ value of BDE-209 in indoor dust was found to be 9.10x10-3, which is below the non-
carcinogenic risk threshold of 1.00, and the R value of BDE-209 is 4.46x10-8, which is also lower than
the carcinogenic risk threshold R=1x10-6

CONCLUSIONS:The results suggest that the dust samples from pharmacies do not pose a clear non-
carcinogenic or carcinogenic risk to the pharmacy staff.

Keywords: pharmacies, PBDE, PBDD/Fs, toxicity, risk health
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Air Pollution Reduction and Brain Aging among
Older Adults: a Community-Based Cohort study
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BACKGROUND AND AIM:Air pollution is recognized as a modifiable risk factor for dementia, and recent
evidence suggests that improving air quality could attenuate cognitive decline and reduce dementia
risk. However, studies have yet to explore the effects of improved air quality on brain structures. This
community-based cohort study examines the impact of air pollution reduction on cognitive functions
and structural brain differences among cognitively normal older adults in Taiwan.

METHOD:Four hundred and twenty cognitively normal older adults were from the Epidemiology of Mild
Cognitive Impairment study in Taiwan (EMCIT), a community-based cohort of adults aged 60 and
older in New Taipei City established in 2017. Annual concentrations of PM2.5, NO2, 03, and PM10 at
participants’ residential addresses during the 10 years before enrollment were estimated using hybrid
kriging/land-use regression models. Each participant’s 10-year change (slope) in air pollutants was
estimated. At enrollment, participants received neuropsychological tests and brain magnetic resonance
imaging (MRI). The associations of 10-year air pollution change with cognitive functions and brain
structures were examined by linear regression models.

RESULTS:Overall, all pollutant concentrations, except O3, decreased over the 10-year period. A
greater reduction in PM2.5 was associated with better attention [b=-0.2, 95% CI: -0.38, -0.02], and a
greater reduction in PM10 was associated with better attention [b=-0.22, 95% CI: -0.38, -0.08] and
executive function [b=-0.24, 95% CI: -0.44, -0.04]. In addition, the diffusion tensor imaging analysis
revealed that a greater reduction in PM2.5 was significantly correlated with higher white matter
integrity in several white matter tracts, including anterior thalamic radiation, superior longitudinal
fasciculus, inferior longitudinal fasciculus, corticospinal tract, and inferior fronto-occipital fasciculus.
CONCLUSIONS:Greater reduction in air pollution, particularly PM2.5, was associated with better
attention and attention-related white matter integrity. These results provide insight into the
mechanism underlying the relationship between air pollution, brain health, and cognitive aging among
older adults.

Keywords: Air pollution, Particulate matter, Ozone, Oxides of nitrogen, Environmental epidemiology
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Preterm birth and term low birth weight
associated with wildfire PM2.5: a cohort study
in New South Wales, Australia
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BACKGROUND AND AIM:To evaluate the risk and burden of preterm birth/term low birth weight
associated with maternal exposure to wildfire PM2.5.

METHOD:330,884 birth records in 523 residential communities were obtained from the New South
Wales Australia during 2015-2019. Daily wildfire PM2.5 with a 0.25° x 0.25° resolution was
estimated by a machine learning technique combining 3-D chemical transport model. Cox proportional
hazards models were performed to evaluate the association between wildfire PM2.5 and preterm
birth/term low birth weight, from which attributable burdens were calculated respectively.
RESULTS:Overall, 24,034 preterm births and 7,160 term low birth weight cases were recorded,
dominating 7.3% and 2.2% of new-borns, respectively. Per one interquartile range rise in wildfire
PM2.5 was associated with 6.9% (HR: 1.069, 95% CI: 1.058-1.081) and 6.5% (HR: 1.065, 95% CI:
1.053-1.077) increased risks of preterm birth and term low birth weight, respectively. The most
susceptible gestational window was the 2nd trimester for preterm birth whereas the 1st trimester for
term low birth weight. Additionally, 16.56% preterm births and 15.43% term low birth weight cases
were attributable to maternal exposure to wildfire PM2.5 during the full pregnancy. Male infants and
mothers aged = 40, experiencing temperature extremes, living in the inner region, or conceived
during spring had higher risks of preterm birth/term low birth weight associated with wildfire PM2.5.
Exposed to wildfire PM2.5, mothers with advanced age had a significant risk of preterm birth while
younger mothers were more inclined to deliver term new-borns with low birth weight. Furthermore,
pregnancy-induced hypertension might enhance the risk of preterm birth associated with wildfire
PM2.5.

CONCLUSIONS:Robustly, the enhanced risk of preterm birth/term low birth weight was associated
with maternal exposure to wildfire PM2.5. Given both higher frequency and stronger intensity of
wildfire occurrences globally, it is crucial to prioritize the health and welfare of pregnant women and
infants.

Keywords: wildfires, air pollution, environmental epidemiology
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Association of short-term exposure to ozone
with daily records of nasal and respiratory
symptoms in adolescents
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BACKGROUND AND AIM:Recently, ambient ozone concentration has increased in Japan. Many studies
have indicated the adverse effects of exposure to ozone on respiratory systems. However, the effects
of ozone exposure in daily life on healthy adolescents are not well known. We investigated the
associations of short-term exposure to ozone with daily records of nasal and respiratory symptoms in
healthy adolescents.

METHOD:A panel study was conducted from 10th May to 27th June 2022 among healthy adolescents
at a school in Yuge Island, in the Seto Island Sea, Japan. The indoor and outdoor ozone
concentrations were continuously measured. We calculated the indoor and outdoor ozone
concentrations of daily 1-hour maximum average, maximum 8-hour average, and 24-hour average.
Nasal and respiratory symptoms were recorded daily by each subject. Mixed effect models were used
to estimate the association between the ozone concentrations and daily symptoms.

RESULTS:The means*standard deviations of the daily average concentrations of outdoor and indoor
ozone were 45.4+20.1 and 44.4+20.4 ppb, respectively. The increase in outdoor daily 1-hour
maximum average ozone was associated with presence of rhinorrhea (odds ratio (OR): 1.02 [95%
confidence interval (CI): 1.00 to 1.03] for an interquartile range (IQR) increase of 70 ppb). The IQR
increase (80 ppb) in indoor 1-hour maximum average ozone was associated with nasal obstruction
(OR: 1.02 [95% CI: 1.00 to 1.04]). The indoor and outdoor 1-hour maximum average ozone
concentrations were also associated with cough. Alternatively, indoor and outdoor ozone
concentrations of daily maximum 8-hour average and 24-hour average were not significantly
associated with the any daily symptoms.

CONCLUSIONS:Our results suggest that short-term exposure to ozone in daily life may be associated
with nasal and respiratory symptoms in healthy adolescents.

[Acknowledgements] This study was supported by JSPS KAKENHI grant number 21K10457.
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BACKGROUND AND AIM:Cardiopulmonary resuscitation is a basic skill required by emergency and
severe units. To achieve effective first aid goals, precise training is required at ordinary times.
However, the results of the instructor's visual inspection often cannot allow the trainees to confirm
whether the goal of high-quality CPR training has been achieved. At present, although QCPR can
inform trainees of compression depth and speed, it is expensive and difficult to popularize. Therefore,
we use the AI edge computing module to effectively and instantly give back to the trainees'
compression quality.

METHOD:This project has successfully built (A) a standardized edge smart CPR system environment
through OpenPose human posture estimation technology. (B) Android version of the application (App).
First of all, the standardized edge smart CPR system has been built, which can judge and give real-
time text and voice feedback to the trainee's posture, pressing depth, pressing frequency and pressing
position in the CPR teaching environment. In the future, we will continue to optimize the system and
complete the Android version of the application.

RESULTS:Comparing the teacher's visual inspection with QCPR and Al real-time video feedback
system, the results show that the Al real-time video feedback system can effectively identify
compression depth, frequency, positioning, elbow angle, etc. Compared with the teacher's visual
inspection, the accuracy is closer to QCPR (AUC 90%).

CONCLUSIONS:Using the Al image real-time feedback recognition system can effectively achieve the
goal of high-quality CPR training. and more widely accepted by trainees.

Keywords: Cardio-Pulmonary Resuscitation (CPR), Human Pose Estimation, Deep Learning,
Emergency Medicine, High-Quality CPR.
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ITIH4 involved in Hippo signaling pathway-
regulated apoptosis on type 2 alveolar epithelial
cells of acute respiratory distress syndrome

Yu Xuan Shih, Hsiao Chi Chuang
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BACKGROUND AND AIM:Acute respiratory distress syndrome (ARDS) is a severe inflammatory lung
injury, characterized by diffuse alveolar damage and increased alveolar endothelial cell permeability.
Inter-alpha-trypsin inhibitor heavy chain 4 (ITIH4) is an anti-inflammatory protein. However, the role
of ITIH4 in the lungs and its underlying mechanisms remains unclear. This study aims to investigate
the role of ITIH4 in regulating apoptosis of type 2 alveolar epithelial cells via the Hippo signaling
pathway in ARDS.

METHOD:Alveolar epithelial cell type II (AECII) A549 cells were treated with different concentration of
ITIH4 (0, 10, 50, or 100 ng/mL) for 24 h. Next, cells were exposed to lipopolysaccharides (LPS) at 10
pg/mL for 6 hours, followed by adding ITIH4 (0, 10, 50, or 100 ng/mL) for 24 h. In addition, A549
cells were transfected with ITIH4 siRNA or DNA sequences. Expression of E-cadherin, B-catenin, ATM,
p53, SIRT1, Caspase-3, YAP, and TAZ were examined using Western Blot. The expression of YAP+ and
SPC+ cells in alveolar regions of LPS-induced ARDS mice was observed by immunofluorescence
staining.

RESULTS:We observed that the deficiency or overexpression of the ITIH4 gene could impact the
activity of downstream factors of the Hippo pathway, such as YAP and TAZ. Next, we found that ITIH4
increased the expression of E-cadherin, B-catenin, and SIRT1, reduced the expression of ATM and
caspase-3, and regulated YAP/TAZ pathway on A549 after LPS exposure (p<0.05). The
immunofluorescence staining results revealed that AECII cells in the damaged zone and severe zone
showed an upward trend in YAP expression compared to the undamaged area.

CONCLUSIONS:In summary, our findings provide evidence that ITIH4 involves in the Hippo signaling
pathway-regulated apoptosis on AECII of LPS-induced injury. This study offers a unique perspective on
the potential use of ITIH4 in future ARDS management.

Keywords: ARDS, ITIH4, Hippo pathway
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BACKGROUND AND AIM:Patients with Type 2 Diabetes (T2D) often present with chronic kidney
disease (CKD). CKD development is associated with patients’ exposure to air pollutants. However, few
studies examined the effects of long-term exposure to air pollutants on the renal function of patients
with T2D. In this study, we investigated the effects air pollution exposure on renal function changes in
T2D participants.

METHOD:Between 2003 and 2005, we recruited 1,316 patients with T2D; the patients were followed
up until the end of 2012. Their baseline information regarding demographics, medical history, and
biomarker levels were obtained. Using the CKD epidemiology collaboration equations for Taiwanese
adults, we calculated the patients’ eGFRs on the basis of their blood reports (2006-2012).
Furthermore, we

obtained data regarding the monthly averages of various air pollutants, such as carbon monoxide,
ozone, sulfur dioxide, nitrogen dioxide (NO2), and particulate matter (diameter of <2.5 pym) from 72
air-quality-monitoring stations. Applying the kriging method, we interpolated the aforementioned data
to the residential addresses of the participants. The possible correlation between air pollutants and the
decrease in patients’ eGFRs was investigated using a mixed-effects model with random intercepts.
RESULTS:This study included 989 patients (mean age, 58.8 years). The mean follow-up duration was
6.0 years with a total of 9,298 medical visits. After covariate adjustment, exposure to elevated
concentrations of ambient NO2 was related to more rapid decrease in the eGFR of the patients with
T2D. Other significat factors for accelerated reduction o eGFR included duration of diabetes, and
urinary albumin-to-creatinine ratio at the beginning of follow-up.

CONCLUSIONS:Long-term exposure to elevated NO2 levels may be related with decreased renal
function in patients with T2D. Our study serves as a reference for future studies aimed at improving
the quality of life of patients with diabetes who are exposed to air pollutants for prolonged periods.

Keywords: air pollution, NO2, traffic emission, renal function, diabetes
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Association between dry eye disease and
intraocular pressure in adults: Korean National
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BACKGROUND AND AIM:Despite reporting mechanisms through which dry eye disease (DED) can
potentially affect intraocular pressure (IOP) in animal experiment studies, no epidemiological studies
have been conducted to confirm this association in large general populations. Therefore, this study
aimed to investigate the association between DED and IOP in the general adult population of South
Korea.

METHOD:This study analyzed 14,625 adults aged 19 and above who participated in the fifth Korea
National Health and Nutrition Examination Survey (KNHANES) (2010-2012). IOP was measured using
the Goldman applanation tonometry. As the correlation between the left and right eyes was very high
(r=0.833), only the measurement values of the left eye were presented. We sequentially conducted
multiple linear and logistic regression analyses to investigate the association between DED and IOP as
well as high IOP (>21 mmHg) prevalence.

RESULTS:The prevalence of DED in Korean adults was found to be 8.7%, and the geometric mean of
IOP in the left eye was 13.7+£1.0 mmHg. In the fully adjusted model, males with DED had significantly
lower IOP compared to males without DED (8 (95% CI) = -0.074 (-0.124, -0.023)). In the overall
population, participants with DED had a significantly lower prevalence of high IOP compared to
participants without DED (OR (95% CI) = 0.38 (0.15, 0.96)), and this trend was more pronounced in
males (OR (95% CI) = 0.15 (0.03, 0.74)).

CONCLUSIONS:The results of this study suggest that DED may affect IOP reduction among Korean
males.

Keywords: dry eye disease, intraocular pressure, adults, KNHANES, epidemiology



FP-075[Exposures » Food/nutrition]

The association between sodium intake
assessed by 24-h urinary sodium excretion and
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BACKGROUND AND AIM:High sodium intake was associated with the occurrence of NAFLD, the
evidence is not yet sufficient. This study is to examine the association between sodium intake
assessed by 24-h urinary sodium excretion and the risk of NAFLD incidence.

METHOD:Using data from a Korean prospective cohort study, participants without urinary sodium
levels and with a history of NAFLD were excluded. Finally, this study included 2,782 adults (aged 40-
69 years. The total amount of sodium excretion in 24-h urine was estimated using Tanaka’s equations
from spot urine specimens. The participants were classified into three groups based on the levels of
estimated 24-h urinary excretion: lowest (T1), middle (T2), and highest (T3). In addition, to assess
the association of NAFLD occurrence, participants were classified into non-NAFLD (<30) and NAFLD
(>36) groups based on the hepatic steatosis index.

RESULTS:During the 12-year follow-up period, NAFLD was occurred in 334 men and 725 women. In
crude analysis and multivariate analysis, the risk of NAFLD in women was significantly increased in T2
and T3 compared to T1 (OR 1.43, 95% CI 1.09-1.88; OR 1.68, 95% CI 1.29-2.20, respectively).
CONCLUSIONS:Therefore, the risk of NAFLD incidence gradually increased in women with the degree
of sodium intake. Individuals with high sodium intake showed properly counseled and monitored for
risk for NAFLD.

Keywords: nonalcoholic fatty liver disease, sodium intake, Korean Genome and Epidemiology study
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BACKGROUND AND AIM:Hundreds of silicosis cases associated with artificial stone manufacture and
installation (commonly used for kitchen and bathroom countertops) have been reported globally for
the past ten years. These workers were found to have less exposure latency and a younger onset age
than miners or masons with silicosis; thus, the potential years of life lost was greater. Since the
details of the industry in Taiwan are yet to be surveyed, we aim to review all domestic case reports
systematically and summarize demographic characteristics.

METHOD:Databases with PubMed, Medline, EMBASE, Google Scholar, and Airiti Library were searched
for studies published up to June 30th, 2023. Searching terms with “artificial stone or engineered
stone,” “silicosis,” and “Taiwan” were applied via English and Chinese. An additional conference paper
with two cases presented by the authors in April 2023 was added for the purpose of including all
known cases in Taiwan.

RESULTS:Six case reports were reviewed; two of them presented different courses of the disease from
the same case. All cases were male, whose mean age when diagnosed was 36 (ranging from 30 to
43), and their mean exposure years to silica dust were 6.8 (ranging from 4.5 to 9). Two cases were
foreign workers, while the others’ ethnicity was not disclosed. On the date of each publication or
presentation, three cases underwent lung transplantation, and one of them eventually died. Another
case also died before the lung transplantation.

CONCLUSIONS:The mean age is younger and the mean exposure years are lower in Taiwan than in
most of the studies reported abroad; this may help identify similar exposure groups in Taiwan.
Further, workplace monitoring and health surveillance for the artificial stone industry are important
issues for occupational medicine and public health practitioners.

Keywords: respiratory and allergic outcomes, respiratory outcomes, occupational epidemiology
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The novel terminology "discernible” undiscerned
Conclusions: A Critical Review of UNSCEAR
2020/21 Fukushima Report 2

Yutaka Hamaoka
Keio University

BACKGROUND AND AIM:0On March 2022, UNSCEAR released the updated Fukushima Report. This
study examines the UNSCEAR 2020/21 Report from viewpoints of (1) risk communication, (2) quality
of literature review, and (3) consistency between analysis and description in the Report.

METHOD:A critical review of the UNSCEAR Fukushima report 2013, 2020/2021 and their Attachments
was conducted.

RESULTS: (1) The Report introduced the novel terminology “discernible” which is equivalent to
statistically enough power to detect. However, UNSCEAR's news releases and briefings do not explain
the meaning of “discernible, ” leading reporters and the general public to misinterpret "no discernible"
is "no risk." That is a serious failure in risk communication. (2) For thyroid cancers identified in
Fukushima Ultrasound Examination (TUE), the Report concludes “the excess (nip) a result of the
application of highly sensitive ultrasound screening procedures (para. 246).” Because compared to
Chernoby where a significant increase was observed among children under 5 years after 4 years of the
accident, in Fukushima, a large part of thyroid cancer was detected in adolescents within three years.
The report missed difference in protocol of TUE in Chernobyl and Fukushima, in Chernobyl, TUE
started in the 1990s or after 4 years of the accident. On the contrary, TUE started after six month of
accident. (3) For solid cancer (excluding melanoma and thyroid cancer), UNSCEAR's power analysis in
the Attachment A-23 indicated a lifetime increase likely to be detectable (LFR is 1.2% for 10 yrs girls
subpopulation with a statistical power of 0.80). On the contrary, the report describes, “the levels of
exposure of members of the public have been too low for the Committee to expect distinctive
increases in the incidence of breast cancer or other solid cancers (para.247 ).”

CONCLUSIONS:A Critical review revealed serious problems in the UNSCEAR2020/21 Fukushima
Report. The Report must be corrected or updated accordingly.

Keywords: Thyroid cancer, radiation epidemiology, Fukushima nuclear disaster, UNSCEAR
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Indoor Pollution Emission Characteristics of Air
Fryer and the Influence of PM2.5 Toxicity on The
Development of Caenorhabditis Elegans
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BACKGROUND AND AIM:The purpose of this study was to examine the emission characteristics of
indoor air pollution caused by air fryers and their potential effects on human health, specifically the
impact of PM2.5.

METHOD:To achieve this, we utilized Caenorhabditis elegans (C. elegans) as an animal model due to
its genetic similarity to humans. We established an in vivo model and conducted toxicity exposure
tests to evaluate lethality, reproductive toxicity, locomotor behavior, body length, and lifespan.
Analysis of body length and lifespan was used to determine the five major outcomes.

RESULTS:A statistical analysis revealed that the concentration of PM2.5 did not prove to be fatal for C.
elegans. However, there was a locomotor behaviour effect that was noticed at a dosage of 7.5 x 10-3
g/L and was significantly different from the control group. At higher concentrations of 7.5 x 10-2 ug/L
and 7.5 x 10-1 pg/L, the negative impact on the body length, locomotor behavior, and reproductive
toxicity of C. elegans was noticeable. In particular, the locomotor system of C. elegans was affected,
causing a significant reduction in locomotor behavior, body length, and reproductive capacity when
compared to the control group.

CONCLUSIONS:The air fryer generated PM2.5 at toxic concentrations can impede the development of
C. elegans and studying the organism's other physiological characteristics can provide valuable
insights for diverse research applications.

Keywords: Air fryer, Indoor air pollutants, PM2.5, C. elegans
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BACKGROUND AND AIM:Clinical laboratory reference intervals (RI) are supposed to be established and
verified in every country. However, few countries carry out their own RI studies due to challenges and
cost involved. Ghana diagnostic laboratories rely on reference intervals provided by the manufacturers
of in vitro diagnostic instruments. These RIs may have been derived from a population with different
characteristics which might not be appropriate. Hence this study aimed at establishing RIs of 40
chemistry and immunochemistry analytes for Ghanaian adults based on IFCC Committee on Reference
Intervals and Decision Limits (C-RIDL) protocol.

METHOD:A total of 501 healthy volunteers aged >18 years were recruited from the northern and
southern regions of Ghana. Blood samples were analyzed with Beckman-Coulter AU480 and Centaur-
XP/Siemen auto-analyzers. Sources of variations of reference values (RVs) were evaluated by multiple
regression analysis (MRA). The need for partitioning RVs by sex and age was guided by the SD ratio
(SDR). The RI for each analyte was derived using parametric method with application of the latent
abnormal values exclusion (LAVE) method.

RESULTS:Using SDR=0.4 as threshold, RVs were partitioned by sex for most enzymes, creatinine, uric
acid, bilirubin, immunoglobulin-M. MRA revealed age and body mass index (BMI) as major source of
variations of many analytes. LAVE lowered the upper limits of RIs for alanine/aspartate
aminotransferase, y-glutamyl transaminase and lipids. Exclusion of individuals with BMI=30 further
lowered the RIs for lipids and CRP. After standardization based on value-assigned serum panel
provided by C-RIDL, Ghanaian RIs were found higher for creatine kinase, amylase, and lower for
albumin and urea compared to other collaborating countries.

CONCLUSIONS:The LAVE effect on many clinical chemistry RIs supports the need for the secondary
exclusion for reliable derivation of RIs. The differences in Ghanaian RIs compared to other countries
underscore the importance of country specific-RIs for improved clinical decision making.

Keywords: Clinical diagnosis, Reference interval, Clinical parameters,between-country differences;
bias ratio; latent abnormal values exclusion method
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Ambient arsenic concentration is associated
with hepatocellular carcinoma incidece and
differential effects exist among race/ethnicity
and sex groups
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BACKGROUND AND AIM:Primary liver cancer has the sixth highest incidence and fourth highest cancer
mortality worldwide. In the United States, liver cancer incidence has more than tripled between 1975
to 2017 and mortality has also increased in the same time frame. Exposure to toxins or chemical
pollutants account for significant liver disease burden globally. Arsenic is known to accumulate in the
liver, and several mechanisms of carcinogenesis have been proposed, however, the evidence in
human populations is limited. A better understanding of the role of chemical risk factors in HCC is
required. We assessed the association between ambient arsenic concentration and HCC in Texas—the
state with the highest rates of HCC in the US.

METHOD:The outcome measure is HCC incidence based on Texas Cancer Registry (TCR). Primary
exposure is census tract (neighborhood) estimate of Arsenic inhalation exposure concentrations as
reported in the 2011 National Air Toxics Assessment (NATA) inventory. We measured and adjusted
the main analyses for several individual-derived and neighbood-derived characteristics. We created
separate study subgroups based on the patients’ race/ethnicity and sex. We assessed the association
between Arsenic and HCC separately for the subgroups using the negative binomial Poisson regression
(NBR) model.

RESULTS:Texas has 5,265 census tracts and TCR reported 18,235 new =20 years old HCC diagnoses
between 2007-2015. In our assessment of the relationship between neighborhood-level Arsenic
exposure air concentration and HCC in Texas, we observed significant differences along racial-ethnic
and sex groups while accounting for covariates. Independent association between Arsenic and HCC
was largely more evident among men versus women, and also more eviden in Not Hispanic Black,
followed by NH White subgroups versus Hispanics.

CONCLUSIONS:Our finding suggests a potential inhalation pathway for Arsenic-HCC association,



though its ecological nature precludes the interpretation of a causal link. This ecological finding should
be further examined in direct association studies

Keywords: Chemical exposures, Cancer and cancer precursors, Environmental disparities,
Environmental epidemiology
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BACKGROUND AND AIM:More and more studies are documenting that air pollutants such as PM2.5
and ozone may have adverse effects on neurological disorders. However, few studies have
investigated the long-term exposure of particle components in conjunction with nitrogen dioxide and
ozone to assess their mixture effects on Parkinson’s disease. We aim to utilize weighted quantile sum
regression to assess the cumulative effects of five major particle components including organic carbon
(0OC), elemental carbon (EC), nitrate, sulfate, and ammonium, along with nitrogen dioxide and ozone,
on counts of inpatient Parkinson’s hospitalizations for adults ages 40 years and up.

METHOD:Inpatient records for Parkinson’s hospitalizations were collected from the State Inpatient
Databases which included hospitals from 12 U.S. states ranging in years from 2000 through 2016. We
also included temperature from Daymet and variables from the U.S. census to control for socio-
economic status. All variables were aggregated to the annual level.

RESULTS:We observed an increase of 7.2% (95%CI: 6.4%,8.1%) in the number of Parkinson’s
inpatient hospitalizations each year for each decile increase of the pollutant mixture in adults ages 40
years and up. Ozone contributed the most weight to the pollutant mixture while the other 6 pollutants
carried the same relatively small weights.

CONCLUSIONS:Our results emphasize the significance of the effects of ozone on Parkinson’s disease
while also contributing to the growing body of literature on neurological disorders.

Keywords: Parkinson’s Disease, PM Components, Ozone, WQS
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The relation between air pollution exposure and
breast cancer risk: a case-control study in
Taiwan
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BACKGROUND AND AIM:Breast cancer is the most common cancer worldwide, has surpassed lung
cancer from 2018 to 2020, and Taiwan has a similar pattern. Many epidemiologic studies indicated
that occurrence of female breast cancer might associate with body mass index (BMI), age of menarche
and menopause, pregnant and breastfeeding experience, family history, and past history. However,
the relation to environment exposure and breast cancer has been strongly suspected the major risk
factor. This study aims to investigate whether air pollution exposure and breast cancer risk are
associated.

METHOD:We had been conducted a case-control study in National Taiwan University Hospital (NTUH)
from October 2010. The participants included female volunteers with no history of malignancy or
breast disease (defined as healthy volunteers), biopsy-proven benign breast disease, or breast cancer
patients. At enrollment, the participants provided a fasting blood sample, urine sample, and completed
an assisted questionnaire. To reduce treatment-related bias, blood samples were collected before any
treatment for breast cancer was initiated. Blood samples were centrifuged immediately after
collection, and the plasma samples were stored at 80C. The questionnaire included questions on the
risk factors for breast cancer, including age, parity, breastfeeding history, BMI, smoking and drinking
habits, menopause status, education level, and family history of breast or ovarian cancer.
RESULTS:We enrolled 257 breast cancer patients as case group and 228 healthy volunteers as control
group. Air pollution included particulate matter <2.5 ym (PM2.5), nitrogen dioxide (NO2), and ozone,
the exposure period was estimated from 2000 to 2020.

CONCLUSIONS:We calculated odds ratios (OR) and 95% confidence intervals (CI) by conditional
logistic regression with adjustment for marital status, educational level, occupational status, personal
income, medication and area-level socio-economic indicators.
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BACKGROUND AND AIM:This study aimed to explore the relationship between a mixture of persistent
organic pollutants (POPs), including polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs), polychlorinated biphenyls (PCBs), and various pesticides, and breast cancer
(BC) risk in Taiwanese women.

METHOD:A case-control study was conducted with 73 BC patients and 27 women with biopsy-proven
benign breast disease. The participants completed a questionnaire and provided blood samples.
Adipose tissue samples were analyzed for the presence of POPs, and random forest machine learning
methods were used to predict BC risk.

RESULTS:The results showed that the concentrations of certain PCDDs, PCDFs, and PCBs were
significantly higher in BC patients compared to controls. The most important POPs related to BC were
1,2,3,4,7,8,9-HeptaCDF, 1,2,3,7,8-PentaCDF, and 4,4'-DDD. After adjusting for covariates, 1,2,3,7,8-
PentaCDF, 1,2,3,4,7,8,9-HeptaCDF, and 1,2,3,7,8,9-HexaCDF were the top three most important
components related to BC.

CONCLUSIONS:The study highlights the importance of considering mixtures of chemicals in



understanding the relationship between POPs and BC risk. This information could then be used to
inform public health policies and interventions aimed at reducing the risk of breast cancer associated
with POP exposure.

Keywords: breast cancer, persistent organic pollutants, random forest machine learning, Taiwan
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BACKGROUND AND AIM:More than 3 million passengers take Taipei mass rapid transit (MRT) system
every work day. There is a growing concern about the air quality because of the potential effects to
passengers’ health. This study aimed to investigate the impact of various environmental factors on
indoor air pollutants(IAPs) exposure on the platform in MRT stations and rank their importance on the
effects of IAP levels.

METHOD:This study investigated the IAPs on the platform, including particulate matter (PM10, PM2.5,
PM1), polycyclic aromatic hydrocarbons(PAHs), volatile organic compounds (VOCs), carbon monoxide
(CO) and carbon dioxide (CO2) in ten MRT stations with varying platform (underground, ground-level,
elevated), station designs (side, island, stacked island), and platform screen door (PSD) types (full
coverage, half coverage, no coverage).

Random Forest analysis were used to evaluate the impact of environmental factors on IAPs, including
outdoor air quality, weather conditions, temperature, relative humidity (RH), rush hours, and
entry/exit gates. Marginal effect plots were used to assess each variable's influence on IAPs.
RESULTS:Results showed that all IAP levels on the platform met the stipulated standards as regulated
by Taiwan’s Indoor Air Quality Management Act, with higher IAP concentrations during morning rush
hours than afternoon rush hours. The underground IAP concentrations were higher than the ground-
level and elevated stations IAP concentrations.

Temperature was positively correlated with CO2 concentrations, while RH (60-80%) was negatively
correlated with CO2 concentrations in marginal effect plots. The importance ranking revealed that
temperature, RH, station design and waiting location dominated IAP concentrations mostly.
CONCLUSIONS: Optimizing the ventilation systems could assure the indoor air quality in MRT stations
during rush hours. Thermal conditions, station design, CO2, and waiting location are the observable
parameters to alert the IAPs exposure.

Keywords: Particulate matter, Exposure assessment, Traffic-related
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BACKGROUND AND AIM:This study aimed to evaluate the subsequent major adverse cardiovascular
events (MACEs) and mortality after patients with a new diagnosis of deep vein thrombosis (DVT) or
pulmonary embolism (PE).

METHOD:We conducted a nationwide, population-based, frequency-matching cohort study using
Taiwan’s National Health Insurance Research Database. The study cohort comprised 693 newly
diagnosed DVT patients (without PE) or PE patients (without DVT) who were frequency-matching by
age, sex, urban, and index year without a diagnosis of DVT and PE in the comparison cohort. We
evaluate the subsequent major adverse cardiovascular events and mortality. Each patient case was
followed from 2000 to 2012. We constructed a Cox proportional hazard model and plotted Kaplan-
Meier curves to evaluate the association between DVT, PE, MACEs, and mortality.

RESULTS:We identified 75, 67, and 51 MACEs cases in the study (DVT, PE) and comparison cohorts
during the mean follow-up period of 5.78, 5.06, and 7.18 years, respectively. After adjusting for
potential confounders, the adjusted hazard ratio (HR) for DVT was 1.48 (95% confidence interval [CI]
1.01-2.16) and PE was 1.44 (95% [CI] 0.97-2.14). The mortality cases were 106, 121, and 28 in the
study (DVT, PE) and comparison cohorts, respectively. The adjusted HR for DVT was 2.91 (95% [CI]
1.88- 4.5) and PE was 4.29 (95% [CI] 2.8-6.58). The survival analysis curve demonstrated both DVT
or PE had an impact on the deaths.

CONCLUSIONS:Patients with DVT have a higher incidence of MACE. However, patients with PE have a
higher incidence of mortality. Either DVT or PE may increase the risk of MACE and mortality.

Keywords: Deep vein thrombosis, Pulmonary embolism, Major adverse cardiovascular event
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BACKGROUND AND AIM:Low income in depressed patients is associated with further suicide-related
risk factors. Depression and suicide risk among low-income individuals share common epidemiological
and underlying molecular mechanisms. We hypothesized that low-income depressed patients are at a
high risk of suicide. To test this hypothesis, we used the National Health Insurance Research Database
(NHIRD) to evaluate whether depression among low-income individuals is significantly linked with
suicide.

METHOD:The present cohort study adopted data from the Taiwan National Health Insurance Program.
Total 1,936,512 patients included in the Longitudinal Health Insurance Dataset between the period
2000-2015, 771 low-income participants who had suffered from depression and 3,084 controls
matched for sex and age were selected. Cox proportional hazard regression analysis was used to
explore the hazard ratio (HR) and 95% confidence interval for the risk of depression with low income
being associated with the risk of developing psychiatric disorders during the 16 years of follow-up
period.

RESULTS:Of the low-income, depressed patients and 3,084 control participants, 60 (8,514.66 per 105
person-years) and 138 (36,269.29 per 105 person-years) developed suicidal thoughts, respectively.
The Cox regression model revealed an adjusted HR of 1.771 (95% confidence interval = 1.289-2.432,
P < 0.001) after adjusting for all the covariates. Depression among low-income individuals was
associated with Charlson Comorbidity Index (adjusted HR, 1.097; 95% confidence interval =1.004 -
1.186; p=1.186). Factors of suicide methods by using Cox regression included other gases and vapors
(AHR= 8.149; 95% CI=5.926-11.196, P<0.001), and cutting and piercing (AHR= 2.789; 95%
CI=2.021-3.864, P<0.001).

CONCLUSIONS:Depression with low-income are independent risk factors for suicide. Depressed
patients with low income are at higher risk of developing suicidal thoughts compared with depressed
patients that would not be characterized as low income. Among suicide methods, other gases and
vapors have the highest risk. Clinicians should pay attention to income level of depressed patients.
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BACKGROUND AND AIM:Low density cholesterol is highly correlated with cardiovascular diseases. In
previous studies, the prevalence of low-density cholesterol was found to be elevated among theses
years, but only few studies focus on young workers. Therefore, we conducted a study to evaluate the
risk factors with low-density cholesterol among young workers in southern Taiwan.

METHOD:We recruited workers working in southern Taiwan during their routine annual health
examination between May 1 and December 31, 2022. Participants accept blood sampling and received
anthropometric measurements. The younger worker defined by age less than 40 years old.
RESULTS:A total of 6091 workers participated in this study, and 3336 workers age less than 40 years
old. The prevalence rate of low-density cholesterol was 37.9% in total study population and 35.1% in
younger workers. We observed positive associations between low-density cholesterol and age less
than 40 years old, body mass index (BMI), hypertension, waist, and GPT (all with p <0.05). Through
further analyses using logistic regressions in younger workers, we found hypertension, and waist were
predictors of low-density cholesterol. After adjusting for other factors, we found hypertension
(adjusted odds ratio [AOR] =1.32, 95% confidence interval [CI]: 1.07-1.62), and waist (AOR =1.88,
95% CI: 1.59-2.21), were independent predictors of low-density cholesterol.

CONCLUSIONS:In the young workers less than 40 years old, low-density cholesterol is associated with
hypertension, and waist. However, further studies still need to be constructed to clarify the association
between low-density cholesterol and possible risk factors.

Keywords: : Low density cholesterol, cardiovascular diseases, young worker
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BACKGROUND AND AIM:Exposure to phthalates during fetal development has a negative impact on
children's cognitive development, with intelligence (IQ) often serving as an assessment measure. To
assess the hypothesis that prenatal phthalate exposure might interfere with the genetic influence on
IQ, we used polygenic risk score (PRS) to estimate the overall genetic contribution to children’s
cognitive ability and examine its interaction with environmental exposures to phthalates.

METHOD: Participants were 137 mother-infant pairs from the central region of the Taiwan Maternal and
Infant Cohort Study. To gauge prenatal exposure, we measured phthalate metabolites, including
mono-methyl phthalate (MMP), mono-ethyl phthalate (MEP), mono benzyl phthalate (MBzP), mono-n-
butyl phthalate (MnBP), and the sum of three metabolites of di (2-ethylhexyl) phthalate (XMEHP), in
the mothers' urine during the third trimester of pregnancy. IQ tests were performed for the children at
their age of 4. We applied PRS-CS method to generating PRS for IQ and educational attainment
(EDU), using data from a genome-wide association study (GWAS) involving 269,867 individuals for IQ,
and GWAS results from Taiwan BioBank involving 100,000 individuals for educational attainment,
which has been considered as a proxy of cognitive ability in young adults. We then conducted multiple
linear regression analyses to examine the interaction between prenatal phthalate exposure and PRS.
RESULTS:Our study revealed a significant interaction (p=0.001) between IQ-PRS and maternal urine
MBzP concentration. Moreover, the low MBzP concentration group exhibited a stronger correlation
between IQ-PRS and IQ, compared to the high concentration group. Similar results were observed for
the interaction between EDU-PRS and MMP.

CONCLUSIONS: These findings suggest that prenatal phthalate exposure may act as an effect modifier
in the relationship between genetic influence on cognitive ability and children’s IQ.

Keywords: Children's environmental health, Endocrine disrupting chemicals, Exposures, Phthalates
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Preliminary investigations on the mental health
impact of socio-economic and living
environment characteristics in residents of
informal housing
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BACKGROUND AND AIM:This study investigates the relationships between the socio-economic and
environmental characteristics and the mental health outcomes of adults and children living in
subdivided flat units(SDU), a common type of informal housing where >0.21million population lives in
Hong Kong. These units are known for cramped living space (median floor area/capita:6.0mz2,
population average:15.9m2) and poor housing quality (e.g. lack of bathroom/cooking space). Such
living conditions may impact on the residents' mental health.

METHOD:A community-based health screening program was conducted 01.07.2021-31.01.2023 with a
convenient sample referred by non-government organizations, involving 438 caregiving dyads living in
SDUs in Hong Kong. Interviewer-administered questionnaire was used to assess socio-economic and
housing characteristics along with the Depression, Anxiety, and Stress Scale-21(DASS-21).
Multivariate logistic regression yielded adjusted odds ratios (ORs) and 95% confidence intervals(CI)
for DASS-21 defined depression and anxiety after adjusting for age and sex of the individuals.
RESULTS:The 438 caregiving dyads screened were predominantly middle-aged caregivers(94.3%
female, mean age[standard deviation(SD)] = 39.8[7.79]) and their children aged 13 and over (age=
14.5[0.94]). These respondents lived with a median monthly household income of USD 1,600, which
is 44.5% of Hong Kong average. Sharing a residence with median per-capita floor area of 4.34m2
(Interquartile range=3.90-5.57), 27.3% respondents faced moderate/severe anxiety risk and 18.4%
faced depression risk (comparing to14% and 19% in general population). Living in a residence with a
total floor area <13.0m2 is significantly associated with an increased risk of depression (OR=1.77,
p<0.05) and anxiety (1.83, p<0.01) in adults, and a non-significant elevated risk of anxiety in
children (3.44, p=0.36). Other socio-economic/physical environment factors (e.g., household income,
caregiver education, stove ownership) were not associated with the residents’ mental health
outcomes.

CONCLUSIONS:With a larger proportion of population being affected by anxiety, the physical
attributes of the home environment could significantly influence the mental health of SDU residents.

Keywords: Community outreach, Mental health outcomes, Environmental disparities, Environmental
justice
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Mapping of Exposure Scenarios from Industrial
Combustion Facilities to Health Outcome
through Systematic Review
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BACKGROUND AND AIM:Industrial combustion facilities emit various pollutants through their stacks
and pollute the surrounding environment. Living near those facilities can affect residents’ health. We
conducted systematic reviews of environmental vulnerable regions and integrated exposure scenarios
from emission source to health outcome into a map.

METHOD:Systematic reviews of studies on residents near smelters, incinerators, and fired power
plants were conducted separately and integrated into a map. The literature search was conducted
from 21 June to 22 December 2021, on PubMed. Non-human studies such as environmental
concentration measurements, in-vivo, and in-vitro studies, occupational studies, review articles, book
sections, and gray literatures were excluded, and years of publication were restricted from 2000 to
2021. Among 232 articles, health effects studied in more than five articles from each source were
selected. For the reviewed articles, assessments of the evidence level were carried out.
RESULTS:Following the bold lines in our map, near incinerators, persistent organic pollutants are
exposed to human and cause non-Hodgkin’s lymphoma consistently among published literatures. In
the vicinity of smelters, metal exposures are investigated and associated with renal tubular damage.
Fired power plants areas are shown to be polluted by nitrogen oxides (NOx), particulate matter (PM),
and polycyclic aromatic hydrocarbons (PAHs). Among those pollutants, NOx causes a decrease in
pulmonary function and PM causes lung cancer and chronic obstructive pulmonary disease. PAHs from
fired power plants are associated with delays in neurobehavior.

CONCLUSIONS:This study provided a map of exposure scenarios and evidence for priority selection to
be considered in future studies of residents’ health impact assessment near combustion facilities.

FUNDING: The Korea Environment Industry and Technology Institute through the Core Technology

Development Project for Environmental Disease Prevention and Management, funded by the Korea
Ministry of Environment (grant number 2021003320003).

Keywords: Chemical exposures, Environmental epidemiology, Outcomes
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Particle exposure and cytotoxicity assessment
of indoor air pollution from cooking emissions in
a low-income home
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BACKGROUND AND AIM:This study was conducted to determine the exposure and the cytotoxic effects
of in-kitchen aerosols of PM2.5 on human lung cells.

METHOD:PM2.5 levels were measured using real-time portable monitor during cooking and non-
cooking days. Indoor and outdoor PM2.5 samples were collected for 24 hours simultaneously on a 37
mm polyvinyl chloride (PVC) membrane filter using a portable low-volume personal air sampler. The
samples were then extracted using methanol. MTT assay was used to determine the cytotoxic activity
of indoor and outdoor PM2.5 at different concentrations (25 - 200 pg/mL) on human lung cells (MRC-
5) at 24 hours incubation period.

RESULTS:The average concentrations of PM2.5 were approximately 2 times higher during cooking
days compared to non-cooking days. Exposure of indoor PM2.5 on MRC-5 cells induces cytotoxicity at
higher concentrations compared to control cells, but the value is not significant (p>0.05). In contrast,
exposure to outdoor PM2.5 at 100 and 200 pg/mL significantly (p<0.05) induce cell viability in MRC-5
cells compared to control cells. The indoor and outdoor PM2.5 sampling can be further optimized in
order to increase the yield of samples collection. This will allow further evaluation of the cytotoxic
activity of indoor and outdoor PM2.5 at higher concentrations (>200 pg/mL).

CONCLUSIONS:The results of the study indicate that exposure to fine particulate aerosols in the
kitchen could be a risk factor for the development of oxidative stress, but further research is needed.
The determinants of the temporal pattern of activity and the characterization of exposure need to be
considered in a future study, especially in a low-income home-based food business.

Keywords: indoor air quality, cooking emissions, low-income neighbourhood, PM2.5, lung cancer
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Assessment of Household Air Pollution
Exposure in Kampala Capital City, Uganda
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BACKGROUND AND AIM:Air pollution (AP) is a major public health problem affecting nearly all spheres
of human wellbeing and affects social and economic development. Worldwide, estimated 4.3 million
people dies every year as a result of exposure to Indoor air pollution. Kampala Capital City like many
other cities in low income countries Almost the entire population (99%) breathe air that exceeds the
WHO guideline limit

METHOD:We sampled 160 Households from our previous bigger study sample 1000 East Africa Child
Health Study in urban households in 5 sub cities of Kampala Capital City Authority between March
2020 and August 2021. The Ultrasonic Personal Aerosol Sampler (UPAS) equipment is a gravimetric
filter-based instrument for estimating personal exposure was used to measure air pollution exposure
among children. The Teflon Filters were weighed before and after deployment at Colarado State
University.

RESULTS:The majority 84.4% (103/122) and 86.1% (105/122) of the households used Charcoal stove
unimproved for cooking lunch and dinner respectively. The average PM2.5 concentration from personal
exposure assessment among children was 5 times higher (78.7ug/m3)

CONCLUSIONS:The average PM2.5 concentration from personal exposure assessment among children
was 5 times higher (78.7ug/m3) than the WHO recommended range of 15ug/m3 as per Air Quality
Guideline 2021.

Keywords: Air pollution, Personal Exposure Assessment
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Association between organophosphate flame
retardant exposure and lipid metabolism: Data
from the 2013-2014 National Health and
Nutrition Examination S

Fu Jen Cheng, Hsiu Yung Pan, Chia Te Kung
Kaohsiung Chang Gung Memorial Hospital

BACKGROUND AND AIM:Organophosphate flame retardants (OPFRs) are emerging environmental
pollutants that can be detected in water, dust, and biological organisms. Certain OPFRs can disrupt
lipid metabolism in animal models and cell lines. However, the effects of OPFRs on human lipid
metabolism remain unclear.

METHOD:We included 1,580 participants (220 years) from the 2013-2014 National Health and
Nutrition Examination Survey (NHANES) to explore the relationship between OPFR exposure and lipid
metabolism biomarkers.

RESULTS:After adjusting for confounding factors, results showed that one-unit increases in the log
levels of diphenyl phosphate (DPhP) (regression coefficient = -5.755; S.E. = 2.289; p = 0.023) and
log bis-(1-chloro-2-propyl) phosphate (BCPP) (regression coefficient = -4.637; S.E. = 2.019; p =
0.036) were negatively associated with the levels of total cholesterol (TC) in all participants. One-unit
increases in the levels of DPhP (regression coefficient = -2.292; S.E. = 0.802; p = 0.012), log bis(1,3-
dichloro-2-propyl) phosphate (BDCPP) (regression coefficient = -2.046; S.E. = 0.825; p = 0.026), and
log bis-2-chloroethyl phosphate (BCEP) (regression coefficient = -2.604; S.E. = 0.704; p = 0.002)
were negatively associated with the levels of high-density lipoprotein cholesterol (HDL-C). With
increasing quartiles of urine BDCPP levels, the mean TC levels significantly decreased in all
participants (p value for trend=0.028), and quartile increases in the levels of DPhP (P value for
trend=0.01), BDCPP (p value for trend=0.001), and BCEP (p value for trend<0.001) were negatively
corelated with HDL-C, with approximately 5.9%, 9.9%, and 12.5% differences between the upper and
lower quartiles.

CONCLUSIONS:In conclusion, DPhP, BDCPP, and BCEP were negatively related to HDL-C
concentration, whereas DPhP and BCPP levels were negatively associated with TC level. Thus,
exposure to OPFRs may interfere with lipid metabolism.

Keywords: organophosphate flame retardant, cholesterol, high-density lipoprotein cholesterol,
NHANES
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The effects of extreme temperature exposure on
gestational diabetes mellitus and hypertension
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BACKGROUND AND AIM:Exposure to heat stress from heatwaves and extremely cold temperature
have negative effects on mothers. However, studies on the association between extreme temperature
exposure and pregnant women are limited, especially in women with gestational diabetes mellitus and
hypertension. The presence of these diseases is likely to affect the ability of the mother to adapt to
the demands of pregnancy and, as a result, may influence fetal growth and development. We
examined the association between exposure to extreme temperature and gestational diabetes mellitus
and hypertension.

METHOD:In this study, using Health Insurance Review and Assessment Service data, pregnant women
who visited the hospital from January 2015 to December 2020 were analyzed. Adjusted factors were
treatment date, treatment code, residence, mean age of mothers and crude birth rate. The exposure
period was obtained from the average temperature exposed during pregnancy. The study was verified
through regression analysis of the temperature and the number of subjects with gestational diabetes
mellitus and hypertension.

RESULTS:Our study included 370,254 subjects in total, among the subjects, 342,965 and 27,289
subjects were diagnosed with gestational diabetes mellitus and hypertension, respectively. We found
positive associations with increase in number of subjects with gestational diabetes mellitus in factors
such as heat exposure temperature (E: 15.568, 95% CI 8.397, 22.739, p-value= 0.039), exposure
period, and environmental change. On the other hand, we found that the number of subjects with
gestational hypertension significantly increased when the temperature fell to the extreme (E: -1.332,
95% CI -1.953, -0.711, p-value= 0.037).

CONCLUSIONS:Our findings suggest that maternal exposure to extreme temperature during
pregnancy is associated with endocrine disorders such as gestational diabetes mellitus and
hypertension. Pregnant women should pay attention to outdoor activities and regulate the
temperature of the surrounding environment through appropriate adjustments (use air conditioners or
heaters and refrain from outdoor activities).

Keywords: gestational diabetes mellitus, gestational hypertension, pregnant women, heatwaves,
environmental exposure
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Association of short term Particulate matter
(PM 2.5) exposure with cardio-respiratory
outpatient visits in secondary hospital in North
India
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BACKGROUND AND AIM:Air pollution adversely affects the health of individuals, especially the most
vulnerable. We aimed to document the short-term effects of PM2.5 exposure and outpatient visits for
cardio-respiratory causes at the secondary care hospital.

METHOD:Daily outpatient visit data with cardio-respiratory disease specific diagnosis along with
demographic characteristics was collected for three years (2018-2020) hospital records in Faridabad
District of Haryana. Daily PM 2.5 exposure at patients' residence level was assessed using satellite-
based PM2.5 (1-km) exposure that was calibrated against the ground-based measurements. Surface
PM2.5 concentrations were estimated by converting aerosol optical depth (AOD) from Moderate
Resolution Imaging Spectroradiometer (MODIS). Multi-variable analysis was done, including
information on demographic variables, meteorology, Normalized Difference Vegetation Index, using a
generalized linear model with Poisson’s distribution.

RESULTS:The median age of the participants visiting the OPD with respiratory complaints was 9 years
(IQR: 3,26). On univariate analysis, the association between PM 2.5 values and the number of OPD
visits for respiratory complaints was not statistically significant. The model showed a significant
increase in OPD visits for cardio-respiratory causes and PM2.5 levels with a lag period of 7 days taking
into account seasonality (IRR - 1.025, p-value: 0.01). On stratified analysis, among children under
five years of age, the association was significant with a lag of zero to two days (IRRO - 1.028, p-
value: 0.03; IRR1 - 1.034, p-value: 0.03; IRR2 - 1.034, p-value: 0.03).

CONCLUSIONS: AN increase in PM2.5 levels is associated with an increase in outpatient visits for
cardio-respiratory causes with a lag of seven days. The effect was more immediate among children
under five years with a lag of up to two days.

Keywords: Particulate Matter, Short term exposure, Health effects
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Nutrition, a crucial environmental factor of
mental health outcome among nurses
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BACKGROUND AND AIM:Among all the environmental factors, eating habits, implicated nutrients,
affect mental health the most. Poor diet quality was found among nurses, as well as prevalence of
depression symptoms compared to workers in other industries. The present study aims to examine the
dietary habits of nurses and the associated mental health outcome.

METHOD:665 nurses with current night shift work and at least 1 year of working were recruited
through Association of Hong Kong nursing staff during 29/3/2022-, 11/1/2023. Participants filled in a
structured online questionnaire which collected demographic, dietary habits, and mental health
information. Then food frequency questionnaire (FFQ) was used to measure food consumption
frequency and proportion. Mental health was measured by The Hospital Anxiety and Depression Scale
(HADS) with 14-items. Multivariable linear regression analysis was used to examine types of food,
consumption frequency and proportion in correlation to depression and anxiety.

RESULTS:Among 546 (82.1%) females and 119 (17.9%) males, the average age of participants was
33 (SD=7), 13(1.95%) received high school education or below, 126(19%) had post-secondary
education, 343(51.6%) and 183 (27.5%) received undergraduate and postgraduate education
respectively. After adjusted for the demographic variables, having fresh vegetables 2 or more times
per day negatively associated with depression (B=-3.79, p<.01) and anxiety (B=-2.6, p=.01). Having
dark green vegetables (B=-2.18, p=.03), meat (B=-2.46, p=.03) and fruit (B=2.64, p=.01) 2 or more
times per day are negatively associated with depression. Having salted vegetables 5-6 times per week
is positively correlated with depression (B= 5.1, p=.004) and anxiety (B= 4.8, p=.005). Having dark
vegetables 1-6 times per year has positive relationship with anxiety (B=7.4, p=.009).
CONCLUSIONS:Heathy dietary habits, greeter consumption on unprocessed food with rich nutrients,
especially fiber and protein, have positive effect towards mental health.

Keywords: Nutrition, mental health
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Maternal Exposure to Potentially Toxic Metals
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BACKGROUND AND AIM:We investigated i) the determinants of exposure to lead (Pb), cadmium (Cd),
and manganese (Mn) in 163 pregnant women ii) and the relationship between maternal exposure to
those potentially toxic metals (PTMs) and birthweight (BW).

METHOD:Blood was collected from the pregnant women during their second trimester of pregnancy to
determine Pb (PbB) and Cd (CdB), while hair (MnH) and toenails (MnTn) were used for Mn. Metal
levels were analyzed by graphite furnace atomic absorption spectrophotometry (GFAAS).
Sociodemographic data were collected using questionnaires while BW information of only 74 newborns
was available in the medical records.

RESULTS:Few participants had levels above the reference values for PbB (5.1; 95% CI: 2.1-10.1%),
and MnH or MnTn (4.3; 95% CI: 2.3-10.1%). On the other hand, 61.1(95% CI: 52.4-69.3%) had
elevated CdB levels. Low socioeconomic status, domestic waste burning, being a passive smoker,
multiparity, and renovating the house significantly increased the chances of having high levels of Mn,
Pb, and Cd. Considering the 74 dyads of mother-child at the moment, the medians (P25th-P75th) of
PbB, CdB, MnH, and MnTn, were, respectively, 0.9 (0.5-1.8) pg/dL; 0.54 (0.1-0.8) ug/L; 0.18 (0.1-
0.4) ug/g and 0.65 (0.37-1.22) ug/g. The means (SD) of BW were 3,067 (426.3) and 3,442 (431)
grams, respectively, for girls and boys. MnTn presented an inverse correlation with the BW/GA ratio
for girls (rho = -0.478; p = 0.018), suggesting the effect of sex modification. Although the BW'’s
correlation with CdB was not statistically significant, hierarchical linear regression (Beta = -2.08;
95%CI -4.58 to 0.41) suggested a fetotoxic effect.

CONCLUSIONS:We detected a worrying situation related to exposure to Cd. We confirmed the threat
PTM might represent and contributed to elucidating their role in inadequate fetal growth in developing
countries like Brazil.



Keywords: Socio-economic factors, Birth outcomes, Epidemiology, Female
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Prenatal exposure to perfluoroalkyl substances
and liver injury in 21 year-old adolescents: The
Taiwan Maternal and Infant cohort study

Hui Chen Wul, Chien Wen Sunz, Shu Li Julie Wang2
1Department of Environmental Health Sciences, Mailman School of Public Health, Columbia University
2National Health Research Institutes, Miaoli County, Taiwan

BACKGROUND AND AIM:Non-alcoholic fatty liver disease (NAFLD) is among the most common
contributors to the global burden of chronic liver disease. In addition to genetic factors, increasing
evidence suggests that environmental exposures play important roles in the development and
progression of NAFLD. Perfluoroalkyl substances (PFASs) are synthetic chemicals used for various
industrial applications and in consumer products and are widespread persistent compounds which
have a half-life of 3-15 years in human bodies. Recent data suggest that PFASs are associated with a
higher risk of NAFLD. However, no study examined the association of prenatal exposure of PFASs with
liver injury in youth. In this pilot, we aim to examine the association between PFASs exposure and
biomarker of liver injury in adolescents.

METHOD:In the Taiwan Maternal and Infant Cohort Study, we collected serum samples from pregnant
women during the third trimester and measured concentrations of 9 PFASs using a high performance
liquid chromatography system. A subsample of their children was assessed with liver steatosis using
FibroScan at age 21 (n=81). We defined NAFLD by controlled attenuation parameter (CAP) scores of
>238 dB/M in the absence of excessive alcohol use and viral hepatitis. Both alanine aminotransferase
(ALT), and aspartate aminotransferase (AST) were also measured.

RESULTS:We found maternal serum perfluorohexane sulfonic acid (PFHxS) was statistically
significantly correlated with AST (r=0.26, p=0.02) and ALT (r=0.29, p=0.01). The mean value of
PFHxS were 1.55 (£3.43, ng/mL) and 0.81 (£1.0, ng/mL) for participants with and without NAFLD.
CONCLUSIONS:Preliminary results showed cord blood PFASs appear to associate with increased liver
injury. Prenatal exposure to PFASs may increase the risk of liver injury later in life.

Keywords: Prenatal exposure to perfluoroalkyl substances, birth cohort, adolescents, liver injury
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Analysis of Cardiovascular and Respiratory
System Diagnosis Results of Some Secondary
Battery Workers in Korea
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BACKGROUND AND AIM:This survey was conducted as a preliminary survey to conduct a health care
survey for workers at secondary battery manufacturing and regeneration sites conducted in Korea
from 2023-24. In the manufacture of lithium-based secondary batteries, harmful factors to special
health diagnosis, such as nickel, cobalt, manganese, and dichloromethane, are used. In addition,
various raw materials such as lithium, carbonate, carbon nanotubes, and the like, which are not
clearly disclosed, are mixed and used. Organic compounds and dust are feared to be exposed in some
manual processes and cardiovascular and respiratory hazards, including night work.

METHOD:Six work places were selected in consideration of industries such as anode, cathode material,
electrolyte. 652 cases of special health diagnosis data that were not normally judged by the
cardiovascular system or respiratory system were analyzed.

RESULTS:The most harmful factors exposed to workers at the surveyed workplace were night work,
followed by aluminum and dichloromethane, and more than 60% of workers performed night work.
Workers exposed to cardiovascular harmful factors had significantly higher blood pressure, fasting
blood sugar, and triglycerides compared to the general population group, but the rate of abdominal
circumference exceeding the standard was low. The proportion of workers who were not normal in the
respiratory system was similar to or slightly lower than that of the general population group.
CONCLUSIONS:Many of the workers are exposed to cardiovascular harmful factors along with night
work, which is feared to increase the burden factor. Most of the processes are automated, so the
concentration of harmful factors exposed is expected to be low, but it is judged that it is necessary to
evaluate workers' health effects during unstructured processes such as maintenance processes.
Through a survey on health care status, it will closely grasp the condition of workers and create health
care guides for each industry.

Keywords: Secondary battery industry, Cardiovascular disease, Respiratory disease
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BACKGROUND AND AIM:Busan is the second largest city in Korea, known for the port industry. Due to
the high emissions of pollutants from ships and heavy traffics, the concentration of fine dust is high in
the city. In this study, air quality data was analyzed to identify areas with high levels of fine dust in
Busan and to monitor the exposure of residents in the areas.

METHOD:Air quality data from 31 air pollution monitoring stations in Busan were collected by using
the National Ambient Air Quality Monitoring System (Air Korea). The mean concentrations and spatial
distribution were analyzed by location and year, and statistical analysis was conducted using SPSS. To
determine the concentrations of volatile organic compounds (VOCs) among residents in areas with
high levels of fine dust, urine samples were collected and analyzed by LC-MS/MS.

RESULTS:The mean of PM10 fine dust by location for 10 years from 2011 to 2020 were 46.99 ug/ms3
(39.00 pg/m3 to 63.02 ug/m3). The spatial distribution showed that the western and central regions
had higher concentrations. From 2018 to 2020, the mean of PM10 was particularly high at H location,
with 42.50 pg/m3. The mean of t,t-MA (trans,trans-muconic acid) and BMA (N-Acetyl-S-(benzyl)-L-
cysteine) were 71.15 pg/g creatinine and 7.00 ug/g creatinine, respectively among the 400 residents
near H town, which were higher than the 4th and 5th KONEHS (Korean National Environmental Health
Survey) reference values of 64.60 pg/g creatinine and 5.02 pg/g creatinine, respectively.
CONCLUSIONS:The western region of Busan showed a higher average concentration of PM10 fine dust
and the results of the resident monitoring survey were higher than the nationwide average value.
Continuous monitoring for the western region is needed to establish a foundation for efforts to reduce
fine dust and to monitor the health impacts on the residents.

Keywords: Long-term exposure, Chemical exposures, Other (volatile organic compounds)
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Natural hazards and critical infrastructure in the
United States
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BACKGROUND AND AIM:Given that climate change poses a significant threat to critical infrastructure
by damaging the quality and continuity of services, and facility capacity, identifying and quantifying
the number of infrastructures at risk is needed. This study aims to evaluate the spatial patterns and
quantify the percentage of multiple infrastructures at risk of climate change-related natural hazards in
the United States.

METHOD:We linked the National Risk Index Score developed by the Federal Emergency Management
Agency (FEMA) and the Homeland Infrastructure Foundation-Level Data (HIFLD) for locations of
critical infrastructure across 5 sectors including chemicals, communications, education, energy, and
public health. The 18 types of natural hazards considered such as avalanche, coastal flooding, cold
wave, drought, earthquake, hail, heat wave, hurricane, ice storm, landslide, lightning, riverine
flooding, strong wind, tornado, tsunami, volcanic activity, wildfire, and winter weather. The natural
hazard risk index rating (from “Very Low” to “Very High"”) is calculated by multiplying expected annual
loss and social vulnerability and dividing by community resilience at the census tract level. We
visualized the infrastructure locations and calculated the percentages in the "Very High" and
"Relatively High" natural hazard areas.

RESULTS:We analyzed 18 types of climate change-related natural hazards with 5 sectors of critical
infrastructures. For example, for public health infrastructures, the number (percentages) of hospitals,
nursing homes, and urgent facilities in "Very High" and "Relatively High" coastal flooding tracts were
56 (0.70%), 304 (0.67%), and 45 (0.94%); heatwave tracts were 1556 (19.56%), 7674 (17.00%),
and 635 (13.33%); and wildfire tracts were 339 (4.26%), 1476 (3.27%), and 161 (3.38%). We also
identified infrastructures at risk of multiple natural hazards. Single- and multiple-hazard risks showed
highly variable geographical patterns.

CONCLUSIONS:The identification of critical infrastructures at risk from natural hazards can inform
policymakers and public health officials in prioritizing resources for the most vulnerable areas.

Keywords: Wildfires, Spatial statistics
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Composition and Sources with Adverse Health
Effects: A Systematic Review and Meta-Analysis
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BACKGROUND AND AIM:Associations between fine particulate matter (PM2.5) exposure and health
outcomes are well established. Constituents and sources of PMz.s that are driving the PM2.s5-health
associations remain unclear.

METHOD:We performed a systematic literature review of an array of health outcomes (mortality,
morbidity, birth outcomes) associated with exposure to fine particulate matter constituents and
sources. PubMed, Scopus, and Web of Science were searched for English-language publications using
relevant keywords. After screening and assessing the risk of bias for each study, we performed meta-
analyses for each health endpoint and constituent/sources combination if the number of studies was at
least three.

RESULTS:We grouped studies according to health endpoints (e.g., cardiovascular and respiratory
diseases) and exposure length (short-term and long-term). We found that elemental carbon, organic
carbon, and sulfates were most consistently associated with health endpoints. The findings indicate
that fossil fuel combustion, such as diesel-fueled vehicles and traffic (elemental carbon, organic
carbon), as well as coal combustion (sulfates) are particularly associated with adverse human health
impacts.

CONCLUSIONS:While more studies of PM2.s constituents and source components are still needed, the
available results of both the short- and long-term exposure studies are consistent with the conclusion
that PM2.s mass derived from fossil fuel combustion, such as traffic-related and coal combustion
pollution, is of particular concern for public health. Our findings indicate a need for clean air and
climate action policies to focus on limiting PMz.s pollution from fossil fuel combustion sources to
maximize the health benefits of those mitigation efforts.

Keywords: Particle components, Short-term exposure, Long-term exposure, Traffic-related
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BACKGROUND AND AIM:Previous studies have suggested that air pollutants are associated with
asthma development and exacerbation, but the associations between PM2.5 and the risks of urticaria,
allergic conjunctivitis, and allergic rhinitis remain inconsistent. We examined the association of long-
term exposure to PM2.5 with the risk of Urticarial Rush (UR), Allergic Conjunctivitis (AC), and Allergic
Rhinitis (AR).

METHOD:We utilized the National Health Insurance Service-National Sample Cohort spanning from
2002 to 2019, consisting of one million beneficiaries representative of the entire population in South
Korea. The onset of allergic diseases was the first hospital visit record with a primary diagnostic code
based on the International Classification of Disease, 10th edition codes. For PM2.5 exposure, we used
a machine learning-based ensemble prediction model to achieve a high spatial resolution of 1 km2.
We allocated the district-specific annual average concentration of PM2.5 across all 229 districts in
South Korea. We estimated the association between PM2.5 and the onset of allergic diseases using a
time-varying Cox proportional hazard model adjusted for age, sex, socioeconomic status, region, and
community level indicators.

RESULTS:Our study included 571,836 beneficiaries aged 18 and below at enrollment and followed until
the first onset of allergic diseases. Among the subjects, 156,577, 137,491, and 277,768 individuals
were diagnosed with UR, AC, and AR, respectively. The hazard ratios of development of allergic
diseases when annual PM2.5 concentration increased by 5ug/m3 were 1.023 (95% CI 1.011 to 1.036)
for UR, 1.035 (95% CI 1.021 to 1.048) for AC, and 1.064 (95% CI 1.055 to 1.074) for AC.
CONCLUSIONS:Long-term exposure to PM2.5 was associated with an increased incidence of urticaria,



allergic conjunctivitis, and allergic rhinitis in this national cohort. These findings can provide essential
information for preventing allergic diseases in children and adolescents.

Keywords: Air pollution, Allergies, Long-term exposure, Particulate matter
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Temperature Variation, Ambient PM2.5, and All-
cause Mortality: A Longitudinal Cohort
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BACKGROUND AND AIM:Previous studies showed that impacts of climate change may stem from the
increasing temperature variation (TV) rather than the warmer temperature. However, most studies on
effects of TV mainly focused on the short-term exposure and they ignored the modifying effect of
PM2.5. We therefore investigated the associations of TV and ambient PM2.5 with all-cause mortality in
Taiwanese.

METHOD:We included 434,443 Taiwanese recruited during 2000-2016 with 976,913 medical
examination records. PM2.5 was estimated at each participant’s address using spatial-temporal
models. We collected daily ground-level temperature observations from Taiwan Central Weather
Bureau. We used the inverse distance weighted method to derive averages of the daily ambient
temperature at residential addresses. We used standard deviation (TSD) and range (TR) of
temperature as the indicators of TV. A Cox regression model with time-varying covariates was applied
to examine effects of PM2.5 and annual and seasonal TV. All variables (except for sex) were treated as
time-varying variables. We also tested the interaction of PM2.5 and TV.

RESULTS:Ambient PM2.5, summer TSD, winter TR were significantly associated with all-cause
mortality. The hazard ratio (HR) per 10 pg/m3 increase in annual PM2.5 concentration was 1.264
(95% CI: 1.227, 1.303). The HRs for per 1 °C increase in annual, summer, and winter TSD were 1.013
(0.977, 1.050), 1.086 (1.035, 1.140), and 0.929 (0.886, 0.974), respectively. The HRs for 1 °C
increase in annual, summer, and winter TR were 0.999 (0.989, 1.010), 0.998 (0.991, 1.005), and
1.017 (1.008, 1.026), respectively. Larger TV was associated with a lower risk of PM2.5 on all-cause
mortality. The long-term TV-mortality association was stronger in low and moderate PM2.5
concentration.

CONCLUSIONS:Long-term exposure to ambient PM2.5 and temperature variations were positively
associated with increased risk of mortality. Our results also suggest that temperature variation
modified the effects of PM2.5 on mortality in this Taiwan population.

Keywords: Air pollution, Long-term exposure, Temperature variability, Mortality, Risk assessment
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A propensity score analysis of the relationship
between exposure to RF-EMF during pregnancy
and birth outcomes
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BACKGROUND AND AIM:In modern society, exposure to RF-EMF is an unavoidable ubiquitous
exposure. It is not yet clear whether the use of mobile phones during pregnancy has a causal adverse
effect on birth outcomes.

METHOD:In the Korea Children's Environment and Health Study cohort, information was gathered via
a survey on mobile phone usage among 5,213 women who gave birth between 2015 and 2020. In the
case of missing mobile phone use information during pregnancy, birth outcome information and
multiple births were excluded, 4628 women were finally included in the analysis. Birth outcomes
evaluated were birth weight, birth height, ponderal index, and gestation age, preterm birth, low birth
weight. Propensity scores(PS) were generated for groups with high and low mobile phone calls during
pregnancy based on the 75percentile. Variables for PS calculation were selected using general
characteristics and LASSO regression. Ultimately, the effects of RF-EMF on birth outcomes via mobile
phone calls were examined through propensity score matching analysis and IPTW analysis.
RESULTS:In PS matching analysis, the balances of the general characteristics of the groups with low
and high mobile phone calls were similarly distributed, ensuring comparability. The effect in the group
with high mobile phone calls compared to low group was B=7.22(p=0.58) for birth weight,
B=0.10(p=0.28) for birth height, B=-0.02(p=0.32) for ponderal index, B=-0.05(p=0.40) for
gestational age, HR=1.02(0.95-1.10) for gestational age, OR=1.06(0.75-1.51) for preterm birth, and
OR=0.97(0.71-1.34) for low birth weight, respectively. There were no significant results in the IPTW
analysis results.

CONCLUSIONS:We did not observe evidence that prenatal mobile phone use causally affects birth
outcomes. Additional studies using specific absorption rate are needed. This work was supported by
Institute of Information & communications Technology Planning & Evaluation (IITP) grant funded by
the Korea government (MSIT) (2019-0-00102, A Study on Public Health and Safety in a Complex EMF
Environment)

Keywords: RM-EMF, mobile phone calls, birth outcome, propensity score, IPTW
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BACKGROUND AND AIM:Height of an individual is influenced by both genetic and environmental
factors. The correlation of height with kidney disease and diabetes has been less studied. Different
body shapes may have various risks of developing diseases, but most past research has focused on
BMI rather than height. In today's society, which is filled with snacking and drinking habits, this study
aims to investigate how different height groups of patients with diabetes may be affected differently
by their snacking and drinking habits in relation to the progression of kidney function decline.
METHOD:This follow-up study was conducted in Japan with participants who underwent health
checkups. Diabetic patients’ height, weight, and lifestyle information were recorded at baseline. Height
was divided into two groups by the median value. Subjects were observed for about three years to
detect the progression of kidney damage, which is defined as eGFR less than 60 or developing
proteinuria. Cox proportional hazard model was used for statistical analysis.

RESULTS:A total of 2380 subjects were enrolled. Combinations of drinking alcohol with overweight
showed risks for kidney damage in both low and high height groups among males (HR=1.95, P-
value=0.049 for lower height; HR=3.15, P-value=0.003 for higher height). Among subjects of males
with tall stature, the combination of no alcohol consumption and overweight had further significant
risk for kidney damage (HR=4.01, P-value=0.001).

CONCLUSIONS:This study found that in male diabetic populations with a tall stature, obesity and
unhealthy lifestyle habits may cause a greater decline in kidney function. Although the mechanism
underlining this observation is not clear, it may be attributed to the higher levels of growth hormones,
such as insulin-like growth factor 1. Further studies are required to examine the relationship between
tall stature and kidney function decline among diabetic population.

Keywords: Epidemiology,Obesity and metabolic disorders
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BACKGROUND AND AIM:Particulate matter (PM2.5) has become a serious public health issue and
affecting women’s fertility rates worldwide. Therefore, there is a need to evaluate the risk factors
associated with menopause in order to be able to inform women of the health risks.

METHOD:We collected data from KHANES (The Korea National Health and Nutrition Examination
Survey) linked air pollution concentration data (2010-2020) by Korea Centers for Disease Control and
Prevention, Ministry of Health and Welfare. The database of meteorological factors and air quality as
sources of exposure data were estimated using the Community Multiscale Air Quality model. The
linkage dataset was merged by three ways; administrative district, si-gun-gu (city, county, and
district), and geocode (in latitude and longitude coordinate units) based on the participants’ residential
address. The gross population sample for this study, comprising 88,220 participants was selected
between 2010-2020. 40,241 men were excluded from this study population leaving 47,979 women.
We employed logistic regression analyses to determine the associations between PM2.5 and
menopause after adjusting for covariates.

RESULTS:A total of 46,986 participants were included in the analysis. Additionally, menopause women
were 17,164 participants. The mean age (SD) at natural menopause was 49.10 (5.07) years. The
prevalence rate of menopause systems was found to be 37%. There was association between PM2.5
and menopause (adjusted odds ratio [aOR]: 1.007, 95% confidence interval [CI]: 1.003-1.011).
CONCLUSIONS:Therefore, the findings from this study discovered that person exposed to more
Particulate matter 2.5 was strongly related to increased risk of menopause in Korean women.

Keywords: Particulate matter, menopause, environment epidemiology
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Projection of Dengue Fever Infection Under
Climate Change: A Modelling Study
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BACKGROUND AND AIM:Climate change has accelerated dengue fever (DF) spread worldwide, and
projecting DF infection in South and Southeast Asia would help to prevent and control DF spread in
advance.

METHOD:Weekly DF cases and meteorological data in Singapore, Selangor, and Chiang Mai from 2012
to 2020 were collected. Projected monthly temperature and rainfall in 2030s, 2050s, 2070s, and
2090s under low, middle, and high greenhouse gas emission scenarios (SSP126, SSP245, and
SSP585) were retrieved. The quasi-Poisson generalized additive models (GAMs) were used to assess
the association between climate and DF incidence and project DF infection risk.

RESULTS:Under SSP126, the weekly DF incidence would increase from 187 (95% confidence interval
[CI]: 170-204) to 203 (95%CI: 187-221), from 748 (95%CI: 708-789) to 754 (95%CI: 719-789),
and from 18 (95%CI: 16-20) to 20 (95%CI: 17-22) in 2090s compared to 2030s in Singapore,
Selangor, and Chiang Mai, respectively. Projected DF incidence under SSP245 would increase more
apparent than under SSP126, while the most significant increase would be under SSP585. The weekly
DF incidence would increase from 191 (95% CI: 175-209) in 2030s to 381 (95%CI: 264-497) in
2090s and from 18 (95%CI: 16-20) to 43 (95%CI: 38-49) in Singapore and Chiang Mai under
SSP585, while the incidence in Selangor would peak at 2050s and then drop until 2090s. The highest
peak weekly DF incidence in a year would be 485 (95%CI: 287-686) and 112 (95%CI: 95-129) in
Singapore and Chiang Mai in 2090s under SSP585, and would be 791 (95%CI: 757-824) in 2050s
under SSP 585 in Selangor.

CONCLUSIONS:The DF infection risk will increase in the future, especially in the second half of this
century and under high emission scenarios. Limiting global warming is urgently needed to reduce a
potential increase in DF infection.

Keywords: Modeling, Climate, Infectious diseases
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BACKGROUND AND AIM:Febrile seizure is a kind of convulsion that mainly occurs among young
children. The effects of various exposome including influenza infection and external environmental
factors on febrile seizure have not been well-studied. In this study, we elucidated the relationships
between ambient temperature, air pollutants, influenza infection, and febrile seizure using 22-year
territory-wide hospitalization data in Hong Kong.

METHOD:The aggregated data were matched with the meteorological records and air pollutant
concentrations. All-type and type-specific influenza-like iliness positive (ILI+) rates were used as
proxies of influenza activity. Distributed lag non-linear model in conjunction with the quasi-poisson
generalized additive model was used to examine the associations of interest.

RESULTS:According to the results, all-type influenza infections were significantly associated with an
increased risk of hospital admission due to febrile seizure (cumulative adjusted relative risk
[ARR]=1.59 at 95th percentile vs 0; 95% CI, 1.51-1.68). The effect of ILI+ A/H3N2 on febrile seizure
was more pronounced among the type-specific ILI+ rates. Low mean ambient temperature as a
significant risk factor for febrile seizure (cumulative ARR=1.50 at 5th percentile vs median; 95% CI,
1.35-1.66), while redox-weighted oxidant capacity and sulfur dioxide were not associated with febrile
seizure.

CONCLUSIONS:In conclusion, our study provided clues about the impacts of different exposome on
febrile seizure manifestation. Our results suggested that influenza vaccination for children at eligible
age could safeguard their health. Young children should be kept warm during cold weather.

Keywords: Children's environmental health, Environmental epidemiology
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BACKGROUND AND AIM:This study utilized aerosol optical depth (AOD), land use regression (LUR)
and machine learning to estimate the spatial variation of water-soluble ions (WSI) in fine particulate
matter (PM2.5).

METHOD:Monthly average PM2.5 WSIs (S042—, NO3—, NH4+, Cl—, Na+, K+, Ca2+, and Mg2+) were
obtained from 31 Taiwan EPA air quality monitoring stations in 2019. Several datasets, including land
use, road information, MODIS AOD, Himawari-8 AOD, MODIS Normalized Difference Vegetation Index
(NDVI), elevation, stationary emission sources, demographic data, meteorological data, and
distribution of temples, were collected to be the predicting variables in the model. The feature
selection for each WSI was conducted with LUR. Then, Extreme Gradient Boosting (XGBoost)
algorithm was applied to build multiple predicting models with the selected features for each WSI. The
model-tuning procedure was processed with Tree Parzen Estimator algorithm.

RESULTS:By incorporating XGBoost algorithm with AOD and LUR, the results demonstrated that these
models had good performance on predicting external datasets of SO42- (adjusted R2 = 0.69), NO3—
(adjusted R2 = 0.73), NH4+ (adjusted R2 = 0.71), and Na+ (adjusted R2 = 0.62). The other ions,
including Cl—, K+, Ca2+, and Mg2+ had the adjusted R2 <0.5.

CONCLUSIONS:This study demonstrates that integrating AOD, LUR, and XGBoost algorithm could be a
feasible method to predict the spatial variation of selected WSIs in PM2.5.

Keywords: air pollution, particulate matter, spatial statistics, modeling
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BACKGROUND AND AIM:Global diabetes prevalence has risen rapidly in recent decades. Exposure to
POPs has been identified as a possible risk factor for diabetes, but the impact on diabetes progression
and mechanisms of action are unclear. We explored associations of serum POPs with incident
prediabetes and diabetes, and changes in diabetes traits in post-menopausal Hispanic/Latino women.
METHOD:HCHS/SOL is the largest multiethnic cohort of Hispanics/Latinos in the US. Our sample
included 310 normoglycemic and 399 prediabetic women not taking medications related to diabetes or
hormones, with an average 6 years of follow-up. The effect of baseline POPs levels on progression
from 1) normoglycemia at baseline to prediabetes at follow-up (162/310) and 2) prediabetes at
baseline to diabetes at follow-up (195/399) was evaluated using multivariable Poisson regression with
robust variance analysis. The association between POPs and change scores for glycemic traits was
evaluated using linear regression. All models were adjusted for sampling design, demographic, clinical
and acculturation characteristics.

RESULTS:Progression from prediabetes to diabetes was linearly associated with p’,p’-
dichlorodiphenyldichloroethylene (DDE, IRR:1.39;95%CI:(1.07,1.82), hexachlorobenzene (HCB,
IRR:1.72;95%CI:(1.17,2.51) and sum polychlorinated biphenyls (PCBs, IRR:2.27;95%CI:(1.54,3.34),
and non-monotonically associated with sum dioxin-like PCBs and oxychlordane, while the association
with B-hexachlorocyclohexane (B-HCCH) was significant at the highest quartile. Mirex
(IRR:0.75;95%CI:(0.59,0.94) and o’,p’-dichlorodiphenyltrichloroethylene
(DDT,IRR:1.89;95%CI:(1.19,3.01) had significant linear associations for progression to prediabetes
from normoglycemia. PCBs, dioxin-like PCBs, B-HCCH, and HCB were positively, and sum
polybrominated diphenyl ethers (PBDEs) was negatively, associated with change in glycosylated



hemoglobin (HbA1c), but POPs were not related to change in HOMA-IR or HOMA-B.
CONCLUSIONS:Our findings confirm positive associations between POPs exposure and risk of diabetes.
The positive associations are mainly driven by conversion from prediabetes to diabetes, which
suggests that effects of POPs may occur later in disease development. Further studies are needed to
identify mechanisms by which POPs affect diabetes.

Keywords: Endocrine disrupting chemicals, Female, Incidence, Pesticides
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BACKGROUND AND AIM:Fishers are vulnerable to heavy metal exposure in both their working and
living environments. The objective of this study is to measure the blood cadmium concentration (bCd)
of fishers living near thermal power plants and to identify gender differences and factors that
contribute to elevated bCd.

METHOD:This is a cross-sectional study conducted in 2021 among residents living in the southern part
of South Korea. A total of 128 fishers (73 men and 55 women) participated in the survey. The primary
outcome was bCd in pg/L. We used multiple regression models to analyze the association between
gender and cadmium exposure. In the statistical analysis, the bCd was log-transformed. The models
were adjusted for confounding variables, including age, occupation, fishing-related working period,
education level, economic level, smoking status, heavy alcohol use, seafood consumption, compliance
score for particulate matter protection, subjective health, and body mass index.

RESULTS:The geometric mean bCd of participants was 1.02 ug/L (95% confidence interval 0.94, 1.12).
The mean difference of log transformed bCd was -0.31 ug/L (95% CI -0.48, -0.15), which was higher
in women (p<0.001). The gender of women had a significant effect on the increase in bCd after
adjusting for several potential confounders ($=0.485, p<0.001). St



EP-wise multiple regression analysis revealed that not only gender but also smoking were related to
the increase in bCd among fishers. There was no statistically significant relationship between health
behaviors such as seafood consumption or compliance score for particulate matter protection and the
increase in bCd.

CONCLUSIONS:Our results confirm the gender differences in bCd among fishers. Factors such as
women and smoking were found to influence the increase in bCd. In order to protect human health
from cadmium exposure, future investigations should focus on sex-specific factors that contribute to
gender differences in bCd among fishers, such as gender-specific work or genetic differences.

Keywords: Heavy metals, Occupational exposures, Female
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BACKGROUND AND AIM:Hypertension is a major public health problem in Malaysia, and controlling
hypertension is essential to prevent complications and reduce morbidity and mortality. Hypertension
control status in urban area like Putrajaya could be influenced by environmental factors, such as the
availability and distance of healthcare facilities, public green spaces, and healthy food sources.
Putrajaya is a planned city in Malaysia, where the urban environment is well-organized and could
provide an opportunity to investigate the association between environmental factors and hypertension
control status. This cross-sectional study aims to investigate the association between these factors
with the spatial distribution of hypertension control status among hypertensive patients in Putrajaya.
METHOD:A cross-sectional study was designed to select at least 108 data from list of hypertensive
patients attending primary healthcare clinics in Putrajaya, using a systematic random sampling. Data
will be extracted which includes sociodemographic information, residential address, clinical
information, and hypertension control status according to protocol by Ministry of Health, Malaysia. The
spatial distribution of hypertension control status will be assessed using a geographic information
system (GIS) to map the distribution of hypertensive patients and their hypertension control status.
The distribution of healthcare facility, public green space, and healthy food sources was mapped using
GIS and counter checked using a checklist from the local authority.

RESULTS:Hypertension control status and environmental exposure will be analysed descriptively.
Association between healthcare facility, public green space, healthy food and hypertension control
status will be measured using Geographical Weighted Regression (GWR).

CONCLUSIONS:The study will help to identify the association between the availability and distance of
healthcare facility, public green space, and healthy food sources with the spatial distribution of
hypertension control status in Putrajaya. The findings will provide insight and useful information to
develop effective strategies to improve hypertension control in other urban areas in Malaysia.

Keywords: Built environment, Cardiovascular diseases, Food/nutrition, Green space
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BACKGROUND AND AIM:Ischaemic heart disease (IHD) is a formidable contributor to premature
mortality and disability worldwide, intensifying the global health burden. Although studies have shown
the positive link between daily PM2.s exposure and acute coronary syndrome, a research gap remains
regarding the impact of hourly PM2.s exposure on IHD onset.

METHOD:We gathered measurements encompassing Oz, NO2, SO2, CO, PMz.s, temperature, and
relative humidity from the Nantou air quality station in central Taiwan, spanning 2011 to 2021. The
hourly time-series measurements underwent transferred into 0-24 hour rolling average
concentrations. Concurrently, we integrated this dataset with hourly emergency department visits
(EDVs) for ischemic heart disease (IHD) from Nantou Hospital. The Quasi-Poisson generalized additive
models and non-linear distributed models were used to explore the relationships between hourly
rolling average PM2.s concentrations and EDVs for IHD, considering time lags ranging from 0 to 48
hours in both single- and multi-pollutant models.

RESULTS:This study conducted 1507 IHD EDVs, encompassing 55.7% of acute myocardial infractions,
27.9% of other acute or chronic IHD instances, and 16.4% of angina pectoris cases. Chi-square tests
revealed significant associations between IHD occurrence and variables such as season, day-night
cycles, and days of the week. Hourly rolling average PM2.s exhibited positive correlations with IHD
EDVs, particularly at 17 to 22 lag hours. The 6-hour rolling average of PM2.s showed robust links with
IHD EDVs. A 10 pg/m3 rise in the 6-hour rolling average of PM2.s was significantly associated with
IHD EDVs 17 hours later, resulting in a 2.91% excess risk (95% CI: 2.36-3.46) of IHD onset.
CONCLUSIONS:This study highlights a significant link between hourly PM2.s exposure and an
increased risk of acute IHD. Remarkably, even a 1-hour PM2.5 exposure demonstrated a notable
positive correlation with IHD EDVs. These findings emphasize the importance of addressing hourly
PM2z.5 standards to mitigate the risks associated with IHD.

Keywords: Hourly PM2.5 standards, Ischaemic heart disease, Emergency department visits, Quasi-
Poisson generalized additive model, Non-linear distributed model
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The influence of farming activities of paddy rice
cultivation on PM2.5 pollution and the incidence
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BACKGROUND AND AIM:This study aims to compare PM2.5 pollution in the school around the rice
fields and the incidence of allergic symptoms among school students during different farming activities
of paddy rice cultivation.

METHOD:Our study subjects were students in the second and fourth grades of an elementary school
around the rice fields from January to November 2022. AS-LUNG sensors were set up both outdoors
and indoors in the classrooms to monitor PM2.5 levels. Daily allergic symptoms of students, including
symptoms of the respiratory tract, nose, eyes, and skin, were investigated using an eight-day
questionnaire. The PM2.5 pollution and the frequency of allergic symptoms were compared over 7
periods, including three fallow periods (no farming activities) and four farming periods (rice
transplanting, fertilization, pesticide spraying, and harvesting).

RESULTS:The outdoor to ambient ratios of PM2.5 in the period of fertilization and harvesting were
higher than those detected in other farming periods (1.25 - 1.39 vs. 0.64 - 0.71), showing that PM2.5
pollution might be affected by farming activities. However, such influence did not further affect health
outcomes because the incidence of 4 kinds of allergic symptoms was not significantly different among
farming periods (p>0.05). When three fallow periods were included in the comparison, the fallow
period in January had the highest frequency of respiratory symptoms when getting up in the morning
as well as symptoms of nose, eyes, and skin (0.77, 0.79, 0.81, 0.82, 0.77, and 0.78 time/period-
person)(p<0.05 for all). The level of indoor PM2.5 was also the highest in this period (21.02 pg/m3
vs. 6.03 - 18.81 pg/m3).

CONCLUSIONS:Farming activities of paddy rice cultivation could affect PM2.5 levels in the surrounding
area; PM2.5 pollution during fertilization and harvesting periods increased. However, the increase in
PM2.5 pollution during fertilization and harvesting periods might not be large enough to have more
frequent allergic symptoms.

Keywords: Allergies, Children's environmental health, Exposure
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The association between long-term exposure to
ambient coarse particulate matter and mortality
among dialysis patients: a nationwide cohort
study
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BACKGROUND AND AIM:Exposure to PM2.5 has been known to be associated with an increased risk of
mortality in dialysis patients. Sporadic studies have suggested that coarse particulate matter (PM10)
adversely affects kidney health. However, the impact of PM10 on the survival in patients with end-
stage renal disease remains unclear. We conducted a retrospective cohort study to explore the
association of long-term ambient PM10 exposure with the mortality among dialysis patients.
METHOD:Data from Taiwan Air Quality-Monitoring Database and the dialysis data extracted from the
National Health Insurance Research Database were utilized for evaluation. The two databases were
linked using the postcodes of patients’ living area. We selected dialysis patients residing in areas with
ambient PM10 measurements from January 1st, 2000, and followed them up until their deaths or
December 31st, 2013. Cox proportional hazards model was used to estimate the risk of mortality in
dialysis patients, with adjustments for demographic, health-related, and socioeconomic factors.
RESULTS:A cohort of 34,088 dialysis patients was formed. The adjusted hazard ratio (aHR) for
mortality per 10-ug/m3 increase of PM10 was 1.059 (95% confidence interval [CI] = 1.044-1.075).
Moreover, restricted cubic spline analysis showed a non-linear concentration-response relationship
between PM10 and mortality, with the lowest mortality aHR identified at a mean PM10 of 43 pg/m3,
followed by an interval of gradual aHR increase, and finally a remarkable rise of mortality risk when
mean PM10 exceeded 63 pug/m3.

CONCLUSIONS:Our study revealed a significant association between long-term ambient PM10
exposure and mortality risk among dialysis patients. Specifically, every 10-pg/m3 increase in PM10
causes a 5.9% rise in mortality risk. A non-linear concentration-response relationship between PM10
and mortality was noted, with mortality risk increasing when mean PM10 exceeded 43 pug/m3. These
findings strongly suggest a causal relationship between ambient PM10 and mortality among dialysis
patients.

Keywords: coarse particulate matter, dialysis patient, mortality
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The Role of Inpatients and Caregivers in a
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a Regional Teaching Hospital in Taiwan
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BACKGROUND AND AIM:Falls and fall injuries in hospitals are the most frequently reported adverse
event among inpatients. Therefore, fall Prevention was considered as an important task theme of the
Joint Commission of Taiwan. The purpose of this study was to evaluate the effectiveness of of a falls
prevention program that involve patients and caregivers participation on reducing falls in hospitals.
METHOD:This is an interventional study. The subjects were inpatients admitted to a regional teaching
hospital in south Tainan between December 2022 and February 2023. Patients were excluded if they
had impaired cognitive function or were too ill to provide informed consent. Each participant
completed a fall risk questionnaire, a falls prevention educational program, and fall related knowledge
tests. The education contained falls prevention knowledge with chart cards and booklets, transferring
skills and muscle strengthening training. Pretest of the fall related knowledge was performed when the
patient admitted to the hospital, and the posttest was carried out on the day the patient discharged.
RESULTS:Total of 217 inpatients were enrolled with an average age of 60.94+20.3 years old and
62.2% of male. Most patients have family or caregiver(86.6%). The fall prevention knowledge score of
posttest(96.5+8.6) was significantly higher than the pretest(88.5+14.0) of the patients(p<0.05), as
well as to the caregiver (99.0+3.7 vs 94.0+9.5). Interestingly, the male had higher score than female
both in pretest(89.3+13.1 vs 87.0+15.3) and posttest(98.0+6.1 vs 94.0+11.2). One of the reasons
might be that the male had higher education level. During the study period, there was only one fall
reported and the incidence of fall was reduced to 0.046%.

CONCLUSIONS:The outcomes show that the approach of patients and caregivers participating in a fall
prevention program has the potential to be an important aspect to reduce falls and further possibly
promote patient safety.

Keywords: Outcomes, Male, Female, Incident
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Work-related and personal factors in
musculoskeletal disorders among elderly
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BACKGROUND AND AIM:Evidence suggests cleaning workers had high risk of musculoskeletal
disorders (MSDs). Investigations on work-related and personal factors for MSDs are limited, especially
in elderly hospital cleaning workers. This study aimed to explore their work-related and personal
factors associated with MSDs.

METHOD:We conducted a cross-sectional study from five hospitals in northern Taiwan. The MSDs were
assessed based on the Nordic questionnaire. Sociodemographic factors and occupational hazards were
assessed. The assessment of ergonomic risk factors was based on the Guidelines for Occupational
Medical Examinations from DGUV. The logistic regression analysis was used to identify factors
associated with MSDs.

RESULTS:A total of 112 hospital cleaning workers completed the study. The majority were females
(65.2%), and the average age was 68.7 years. 56.3% had any musculoskeletal symptoms during the
last twelve months, and the most prevalent location was the knee (17.3%). The most prevalent
ergonomic risk factor was repetition of upper limbs (19.4%), followed by flexion or twist of trunk
(19.1%), and forceful movement of upper limbs (16.9%). Except for the ergonomic hazard, the most
prevalent occupational hazard was chemical (38.5%). The most prevalent medical history was trauma
(18.2%), followed by MSDs (19.1%) or gastrointestinal disorders (11.8% each). For univariable
logistic regression, female sex, flexion or twist of trunk, repetition of upper limbs, forceful movement
of upper limbs, kneeling or squatting, hand over the shoulder, and histories of musculoskeletal
disorders, gastrointestinal disorders were significantly associated with MSDs. Female sex (OR = 10.58,
95% CI = 2.87-39.07), hand over the shoulder (OR = 14.32, 95% CI = 2.85-71.92), history of
gastrointestinal disorders (OR = 12.13, 95% CI = 2.60-56.64) were significantly associated with
MSDs after adjustment.

CONCLUSIONS:This study implies that female, hand over the shoulder, and history of gastrointestinal
disorders were associated with MSDs. Future studies on the plausible mechanisms for associations are
warranted.

Keywords: Epidemiology, Female
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BACKGROUND AND AIM:The continuing increasing humid heat stress is believed to be a severe threat
to human survivability, and many humid heat indicators (HHIs) have been proposed to quantify its
severity. However, to date, there is a lack of established epidemiological evidence linking these HHIs
to city-level mortality. Here, we aim to examine the suitability of multiple HHIs in modeling/predicting
city-level human mortality in addition to the commonly used meteorological exposure variable air
temperature (Tair), and quantify the spatial diversity of their performances.

METHOD:To address this gap, we utilized well-established distributed lag non-linear models (DLNMs)
to assess the exposure-response associations between multiple HHIs and daily human mortality, and
used supervised machine learning methods to identify the key factors influencing the lethal heat stress
type (humid vs. dry) experienced at the city level. The analysis is conducted for 739 cities from 43
countries, with state-of-the-art epidemiological and climatological datasets.

RESULTS:Our study revealed notable differences in the long-term trends and timing of hot days
among these HHIs. Using HHIs produced a more accurate predictive model for city-level mortality in
521 of the 739 cities, whose most recognizable feature is a positive correlation between the daily air
temperature and relative humidity during the warm season. Moreover, significant differences are
found in heat-related excess deaths and length of heat stress period when quantified using HHIs.



CONCLUSIONS:Our analyses have identified many locations around the world vulnerable to humid
heat stress for which HHIs are better predictors of heat-related deaths compared to commonly use
Tair. We also found that the correlation between daily Tair and relative humidity during the warm
season explains best the type of lethal heat stress experienced at the city level. Our findings provide
important insights for climate change health impact studies and the development of early warning
systems for urban heat stress.

Keywords: Climate, Mortality, Temperature, Temperature extremes, Exposure assessment
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A nationwide analysis of college and university
campus wastewater based epidemiology
practices in response to coronavirus disease
2019
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BACKGROUND AND AIM:Wastewater-Based Epidemiology (WBE) can be used as a rapid, sensitive,
and cost-efficient surveillance system for SARS-CoV-2 in cities, neighborhoods, campuses, and
buildings. Throughout natural disasters, public health emergencies, and environmental hazards,
colleges and universities have been tasked to continue operations adapting to the changes in social
and environmental pressures. The recurring question is whether or not each campus was adequately
prepared to address the COVID-19 pandemic. The project examined 176 United States (US) private
and public colleges and universities’ use of the WBE surveillance tool to monitor the COVID-19
pandemic. The data was gathered from the "COVIDPoops19 Summary of Global SARS-CoV-2
Wastewater Monitoring Efforts,” a live GIS dashboard.

METHOD:We developed a WBE scorecard (score 1-5) to measure readiness, response, and adaptability
for each academic institution. Nearly half of the institutions discontinued WBE surveillance due to lack
of funding at one year of use in 2022, while others decided to stop after 75%+ of the student
population became fully vaccinated.

RESULTS:The overall scorecard analysis found that public (71.6%) and private (25.6%) schools had
similar frequency results across scoring points. For both public and private schools, 85.2% had an
Institution-Wide Goal for WBE. The project further compared the scoring of WBE efforts for regions
and states within the U.S. There were similar scores for all regions with the Northeast scoring (2.5)
the lowest for effective WBE response. The t



OP-scoring states which scored 4 out of 5 included Delaware, Louisiana, North Dakota, Oklahoma, and
Wisconsin.

CONCLUSIONS:WBE was successfully implemented in about 85% of colleges and universities as a
surveillance technique and approximately 60% had defined follow-up actions. This public health
measure is worth considering outside of declared emergencies as it can also serve as a prevention tool
to monitor other pathogens of concern such as viral hepatitis and pox viruses.

Keywords: infectious disease, epidemiology, wastewater, surveillance, SARS-CoV-2
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BACKGROUND AND AIM:The Elemental-Carbon (EC) and Organic-Carbon (OC) content of ambient
particulate matter (PM) are important parameters in air pollution-oriented environmental health
studies (epidemiology). However, the OC-fractions characterization need to be improved for modern
epidemiological studies. The novel instrumental approach Photo Ionization Mass Spectrometry (PIMS)
enables the rapid characterization of highly health relevant organic compounds such as Polycyclic
Aromatic Hydrocarbons (PAH). In this contribution a new approach for a parallel analysis of important
chemical air-toxicants during standard EC/OC-analysis of PM-loaded filters by PIMS is presented.
METHOD:For epidemiological studies, carbonaceous matter in PM often is described by their
organic/elemental carbon content (OC/EC), as measured by Thermal-Optical Carbon Analysis (TOCA
with e.g. IMPROVE-A protocol). A PIMS-system (Photonion GmbH, PhotoTOF) is hyphenated to a
TOCA-system (Magee Inc., DRI Model 2015/2). The TOCA-PIMS combination largely extends the
obtainable information and result in a fast and simple molecular analysis of the different thermal
fractions. In particular, the profile of the important, highly health-relevant, carcinogenic Polycyclic
Aromatic Hydrocarbons (PAH) is detected by Resonance-Enhanced MultiPhoton-Ionization (REMPI)
mass spectrometry (Diab et al., AMT 2015; Miersch et al. STOTEN 2019). Furthermore, the health
relevant PM-oxidation state of the OC-fractions is measured in parallel by Electron Ionization (EI).
RESULTS:The new hyphenated TOCA-PIMS instrument is applied to many different PM sources (ship-,
jet- and gasoline car- engines, biomass combustion) as well to ambient air samples. Furthermore
model-aerosols and photochemically aged emissions are investigated. The improvement of the source
apportionment-capability and the toxicant-detectability as well as the applicability foe epidemiology is
discussed. The toxicity/carcinogenicity of the PM caused by the PAH content can be evaluated by the
Toxicity Equivalent Factor-approach..

CONCLUSIONS:A novel TOCA-PIMS analyzer for rapid and sensitive description of health-relevant
parameters in the carbonaceous fractions of PM has been developed. The system is now commercially
available, enabling improved epidemiological- and exposure characterization-studies.

Keywords: Air pollution, Exposure assessment, Mixtures analysis, Environmental epidemiology,
Cancer and cancer precursors
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BACKGROUND AND AIM:We aimed to evaluate the association between breast cancer (BC) and serum
concentrations of organochlorine pesticide (OCP) mixtures, and to identify the main OCP contributors
within the mixtures.

METHOD:We included 767 histopathologically confirmed incident BC cases and 908 controls from a
population-based case-control study conducted from 2007 to 2011 in Northern Mexico. We obtained
information about sociodemographic, lifestyle and reproductive characteristics by in-person interviews.
Blood samples were collected from women at moment of recruitment to analyze 24 OCPs using gas
chromatography/mass spectrometry. We used Weighted Quantile Sum (WQS) regression to assess the
association of BC and the exposure to multiple lipid corrected serum concentrations of OCPs (ng/g
total lipid), and the contribution of each compound within the mixture. Models were adjusted by age,
body mass index, years exposed to endogenous estrogens, education and total serum lipids.
RESULTS:We found a positive association between a OCP mixture and BC (OR: 2.14, 95%CI: 1.54 -
2.95), where the primary contribution came from hexachlorocyclohexane (42%), endosulfan (18%)
and endosulfan sulfate (15%). On the other hand, we also identified a mixture negatively associated
(OR: 0.12, 95%CI: 0.08 - 0.17), characterized by p,p’-DDE (38%), o,p’-DDE (13%), nonachlor (13%)
and p,p’-DDD (13%).

CONCLUSIONS:To our knowledge, this is the first epidemiological report that evaluates the association
between serum concentrations of OCP mixtures and BC, in which we identified two OCP mixtures
contrastingly associated with this tumor. Further research is needed on the biological mechanisms of
the OCPs within the mixtures and their BC relationship. This study was supported by CONACyT (2019
- 137732).

Keywords: pesticides, cancer, female, mixtures analysis
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BACKGROUND AND AIM:0zone concentrations and their health impacts can vary throughout the year
due to various factors such as meteorological conditions and human activities. The aim of this study
was to investigate the seasonal variations in the risk of mortality associated with increases in ozone
concentrations in Tokyo, Japan (2009-2015), where current WHO regulatory standards and guidelines
are met.

METHOD:We performed time-series analyses using generalized linear models with a quasi-Poisson
family. We assessed short-term ozone-mortality associations using distributed lag linear models to
account for delayed effects of time-varying exposures and quantify net effects over a lag period. We
controlled for time trends and utilized distributed lag non-linear models to impose more rigorous
temperature control. We explored exposure-response curves and conducted stratified analyses by
season, i.e., spring (March—-May), summer (June-August), fall (September-November), and winter
(December-February).

RESULTS:0Ozone concentrations were highest in spring and lowest in winter. The study found that
ozone was significantly and positively associated with increased mortality risk throughout all seasons
above the threshold concentration point. Specifically, the mortality risks for ozone showed a clear
pattern with positive associations during spring and summer, but no significant associations during fall
and winter.

CONCLUSIONS:Based on the findings, ozone-related health effects can be prevented by maintaining
standards substantially lower than the WHO guidelines. Furthermore, the study highlights the
importance of considering the season when implementing effective public policies to further reduce
adverse health effects.

Keywords: Ozone, Seasonality, Mortality, Time series, Health effects
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BACKGROUND AND AIM:Adverse health effects of PM2.5 could be greater in susceptible populations
such as patients with chronic lung diseases, who stay long indoors for long periods of time. In
addition, indoor PM2.5 concentrations are affected by household characteristics that may vary with the
season. However, few studies have focused on indoor exposure in these patients, and even fewer have
paid attention to seasonal differences. This study aims to compare the relationships between
household characteristics and indoor PM2.5 concentrations across four seasons in patients with
idiopathic pulmonary fibrosis (IPF).

METHOD:We monitored indoor PM2.5 level in the homes of 110 patients with IPF for 5days in each of
the four seasons from September, 2021 to August, 2022. We measured PM2.5 concentrations using
the MicroPEM (RTI, USA) and interviewed each patient to obtain household characteristics, including
demographics, home environments, lifestyles, and perception to indoor air pollution. To investigate
the relationships between each household characteristic and PM2.5 concentrations by season, we
applied T-test and one-way ANOVA.

RESULTS:Although we did not find statistically significant differences in PM2.5 concentrations across
most household characteristics, possibly because of small sample sizes, some characteristics showed
differences in autumn and winter. In winter, PM2.5 concentrations were higher with multi-household
housing (42.2 [multi] vs. 10.2 pug/m3 [single]), floors lower than five (27.6 [<5] vs. 11.2 pg/m3
[5=]) and housing prices less than 7.6 million US dollars (56.7 [<7.6] vs. 12.9 ug/m3 [7.62=]),
compared with those without. Among all seasons, patients tended to have a positive perception for
both indoor and outdoor air pollution in autumn (60.6% [autumn] vs. 18.1% [summer] vs. 11.5%
[winter] vs. 9.8% [spring]; however, average PM2.5 concentrations were higher in autumn
(17.1pg/m3) than in spring (15.3ug/m3) and summer (11.2ug/m3).

CONCLUSIONS:Our findings on the first-year monitoring suggest seasonal differences in PM2.5
concentrations according to some household characteristics.

Keywords: Particulate matter, Exposure assessment-air pollution, Long-term exposure, Internal
exposome, Socio-economic factors
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BACKGROUND AND AIM:Until now, the cause of pancreatic cancer is unknown. It is only known that
smoking, chronic pancreatitis, obesity, long-term diabetes, family history of pancreatic cancer, and a
diet of red meats and processed meats will increase the risk of pancreatic cancer. In terms of gender,
it is the eighth and fifth leading cause of cancer death for men and women respectively. Therefore, we
would like to explore the correlation between air pollution, diet, and pancreatic cancer.

METHOD:A retrospective cohort study was used to analyze the mortality rate of pancreatic cancer
under multiple exposures to air pollution and diet in each county in Taiwan from 2005 to 2018.
RESULTS:For pancreatic cancer mortality analysis, the single pollutant model showed a significant
adverse effect in females including O3 only; in males, including PM2.5 and O3. For the model of two
pollutants, only O3 showed a significant effect on the mortality of pancreatic cancer for both genders.
For consumption data, red meat and processed meat showed no significant effect. Furthermore, when
considering multiple environmental exposures, it was found that the interaction terms of air pollutants
(PM2.5 and 03) and food intake are related to increasing pancreatic cancer mortality rate in females,
but not in males.

CONCLUSIONS:For pancreatic cancer mortality analyses, multiple exposures to air pollution and diet
can be important to be considered individually and together in gender-specific way. Further study is
suggested.

Keywords: pancreatic cancer, air pollution, diet
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The impact of indoor microbiome on allergic
diseases in preschool children

Ssu Yin Chenl, Hsing Jasmine Chaoz, Fang I Hsieh2, Ling Chu Chien?
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BACKGROUND AND AIM:In recent years, the prevalence of allergic diseases has continued to rise
globally, affecting many populations. Studies have indicated that indoor bacteria and fungi are
associated with childhood allergic rhinitis and atopic dermatitis, but few studies simultaneously
investigated the effects of indoor bacteria and fungi on allergic diseases in children. The aim of this
study is to characterize the distributions of bacteria and fungi in children's homes and explore the
correlation between indoor microbiome and allergic diseases in children.

METHOD:The study subjects were recruited from a pediatric clinic at a medical center in Taipei City
and consisted of children under the age of seven. Environmental sampling was conducted in children’s
homes to measure indoor pollutants. Next-generation sequencing was used to analyze the bacterial
and fungal microbiome in children's bed dust. Information on allergic diseases (i.e., allergic rhinitis
and atopic dermatitis), demographic data, and home environmental characteristics were collected
through questionnaires.

RESULTS:Forty percent of children have doctor-diagnosed allergic rhinitis, and 30% have doctor-
diagnosed atopic dermatitis. Over half of the children’s bedrooms feel damp, and 70% of the
households have visible mold. The predominant bacteria found in dust on children's beds

was Staphylococcus, and the predominant fungi was Malassezia. According to the preliminary analysis,
the levels of ozone and formaldehyde were associated with children’s allergic diseases. The
relationship between microbiome and allergic diseases will be further analyzed.

CONCLUSIONS:The damp bedrooms and mold inside homes could contribute to the development of
respiratory and skin-related conditions. The presence of microbiome in children's bed dust is a
potential source of allergens or irritants affecting children's health. Overall, the findings suggest a
need to improve indoor environmental quality and hygiene to reduce the health risk of preschool
children.

Keywords: Microbiome, Allergies
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Causal association of particulate matter air
pollution (pm10) on liver cancer: Using
Multivariable Mendelian Randomization

Suhyun Leel, Jiwoo Beakz, Sunha Jee3
lsy Hyun Lee

23i Woo Baek

3Sun Ha Jee

BACKGROUND AND AIM:Particulate matter air pollution (PM10) is known to increase the risk of
various cancer including liver cancer. In addition, both body mass index (BMI) and serum gamma-
glutamyl transferase (GGT) have been reported to be associated with liver cancer risk. However, but
most of them are observational studies and no causal conclusions can be drawn. Multivariable
Mendelian randomization (MVMR) was performed to investigate the causal relationship between PM10
on liver cancer.

METHOD:Two-sample MR analysis was performed using genetic markers of BMI and liver cancer
identified in the Genome Wide Association Study (GWAS) at the GIANT Consortium and UKB,
respectively. The genetic markers of serum GGT were sampled from the biobank of Japan and the
genetic markers of PM10 were sampled from the UKB. The MR-Base platform was used for analysis.
Finally, multivariable MR was performed to examine the mediating effect of PM10 on liver cancer.
RESULTS:In the univariable two-sample MR analysis, three factors which were 1) PM10 (OR=0.9995,
95% CI=0.9972-1.0018), 2) GGT (OR=1.0002, 95% CI=0.9998-1.0005), and 3) BMI (OR=1.0001,
95% CI=0.9996 -1.0006) showed a non-significant association with liver cancer. Outliers were
detected and removed through radial MR analysis, but the results of univariate two sample MR were
similar to those before outlier removal. Finally, in the MVMR analysis that controlled for BMI and GGT,
PM10 did not show a significant causal relationship with liver cancer.

CONCLUSIONS:This study suggests that pm10 does not have a significant causal relationship with the
risk of liver cancer. In the future, it seems that there should be continuous research through various
and precise data of individual exposure.

Keywords: particulate matter air pollution (PM10), body mass index, Mendelian randomization, liver
cancer
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Cooking fuel during pregnancy, PM2.5
Exposures and birth outcomes of babies in
Kalutara Children's Health Study

Sumal Nandasenal, Rajitha Wickremasinghez, Nalini Sathiakumar3
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2Faculty of Medicine, University of Kelaniya, Sri Lanka
3Late Professor, School of Public Health, University of Alabama at Birmingham, Birmingham, USA

BACKGROUND AND AIM:Exposure to indoor air pollution from biomass fuels is a major health burden
in developing countries. Birth outcomes determine the health status in later life.Aim of the study is to
compare birth outcomes among female residents in households using a mixture of cooking fuels
during pregnancy.

METHOD:Pregnant mothers (n = 475) in the third trimester of the pregnancy were recruited and
followed up. Birth weight, occipitofrontal circumference (OFC), and length of the newborn babies were
ascertained from the Child Health Development Record. The study sample was categorized into two
groups based on the cleanliness of cooking fuel (e.g., clean fuel - electricity, liquid petroleum gas vs.
unclean fuel - wood, kerosene). The kitchen PM2.5 were monitored for 24 hours in a subsample of
households, every six months over the two years since the birth of the child.

RESULTS:Primary cooking fuel in 167 (35.2%) households were clean fuel. Secondary cooking fuel
was used by 380 (80.0%) households and tertiary cooking fuel was used by 161 (33.9%) households.
There were 446 (95.1%) term babies and 23 (4.9%) pre-term babies. There were 17 (10.2%) Low
Birth weight(<2500g) babies in clean energy-using households and 44 (14.3%) in unclean clean
energy-using households as primary cooking fuel. Prematurity was less among mothers in households
using a clean primary cooking fuel (3.6%) as compared to mothers in households using an unclean
primary cooking fuel (4.9%). PM2.5 monitoring every six months and four times in a sample of
households (n = 81) showed that the PM2.5 concentration is 2-3 times higher in the unclean primary
fuel-using households.

CONCLUSIONS: Majority of the households use more than one cooking fuel (i.e., unclean or clean).
Using a mixture of fuel types reduces exposures and improves birth outcomes, but relying on 100%
clean energy would improve the birth outcomes further.

Keywords: biomass fuel, indoor air pollution, birth outcomes, low birth weight
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Effect of Ambient Air Pollution on Years of Life
Lost from Deaths due to External Causes in
Seoul, South Korea

Sun Woo Kang, Gyeong Chan Kim, Subin Jeong, Hyewon Lee
Department of Health Administration and Management, Soonchunhyang University, Asan, South Korea

BACKGROUND AND AIM:We aimed to investigate the association between short-term exposure to
ambient air pollution and years of life lost (YLLs) from deaths due to external causes.

METHOD:Data on daily YLLs for 2002-2021 were obtained from the Death Statistics Database of
Korean National Statistical Office. This study estimated short-term exposure to particles <10um
(PM10), particles <2.5um (PM2.5), sulfur dioxide (S02), nitrogen dioxide (NO2), carbon monoxide
(CO), and ozone (03). This time-series study was conducted using a generalized additive model
(GAM) assuming a Gaussian distribution. We also evaluated delayed effects of ambient air pollution by
constructing lag structures up to 7 days. To explore effect modification by demographic factors (sex
and age) and intention/mechanism of injury (unintentional [traffic accident, fall, others] injury and
intentional injury [self-harm, assault]), we conducted stratified subgroup analyses.

RESULTS:During the study period, 78,175 deaths by external causes occurred, and the average daily
YLLs by external causes was 315.2 years. In the intentional injuries, PM2.5 (2.76; 95% CI: 0.06-5.46;
lag4), NO2 (7.25; 95% CI: 3.48-11.01; lag7), CO (3.38; 95% CI: 0.20-6.56; lag7), and 03 (5.74;
95% CI: 1.29-10.18; lag3) were associated with a significant increase of the YLLs. In the fall, PM10
(0.90; 95% CI: 0.15-1.65; lag04) and O3 (1.60; 95% CI: 0.32-2.89; lag0) were associated with a
significant increase of YLLs from external causes. In the other unintentional injuries, PM10 (0.97; 95%
CI: 0.11-1.82; lag01) and PM2.5 (1.07; 95% CI: 0.06-2.08; lagl) were associated with a significant
increase of the YLLs. In the case of traffic accidents, all air pollutants showed negative association
with the YLLs.

CONCLUSIONS:Our results suggest that ambient air pollutants can cause death by external causes,
and these findings could contribute to the establishment of public health policies to manage accidental
death and reduce ambient air pollutants concentration.

(No. 2022R1C1010045)

Keywords: Air pollution, Particulate matter, Oxides of nitrogen, Ozone, Short-term exposure
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short-term effects of air pollution on Acute
Exacerbations of Chronic Obstructive Pulmonary
Disease (AECOPD) in a population-based cohort

Sung Hwa Kiml, Jihye Liml, Jae Hun Hanl, Dae Ryong Kang2
1Department of Biostatistics, Yonsei University Wonju College of Medicine, Wonju, Korea

2Department of Precision Medicine and Biostatistics, Yonsei University Wonju College of Medicine,
Wonju, Korea

BACKGROUND AND AIM:Acute exacerbations of chronic obstructive pulmonary disease (AECOPD)
describe the condition of sudden deterioration in airway function and respiratory symptoms in COPD
patients, requiring a change in treatment. Short-term exposure to high levels of air pollution is one of
major impacts on respiratory illness. The purpose of this study is to reduce health care costs and
improve end-of-life care by managing short-term air pollution factors associated with AECOPD in
patients with COPD.

METHOD:This study used data that linked national population data from the National Health Insurance
Service-National Sample Cohort and Air Korea data managed by the Ministry of Environment. All
subjects were adult patients who were first diagnosed with COPD between 2015 and 2019. To
evaluate the short-term effects of exposure to air pollution (SO02, CO, NO2, PM10, PM2.5) on the
AECOPD, a nested case-control study was conducted utilizing 2,114 patients and 4,228 control
subjects who were matched at a 1:2 ratio by age group, sex, smoking type, and income. Data were
analysed using generalized additive models (GAM).

RESULTS:We observed strong associations of CO, NO2, and PM10, PM2.5 with AECOPD on lag days O,
1, 2, 3, and 4. The overall relative risk (95% CI) for AECOPD from exposure to four air pollutant were
as follows: 1.012 (1.003-1.023) for CO, 1.015 (1.005-1.026) for NO2, 1.015 (1.006-1.026) for
PM10, and 1.012 (1.003-1.023) for PM2.5. The similar results were obtained as in average lag (0-1,
0-2, 0-3, 0-4, 0-5 days). Additional analyzes of COPD-related disease exacerbation (pneumonia,
dyspnea, etc.) were also showed some significant.

CONCLUSIONS:Our results showed that hospital visits for AECOPD were associated with the measured
concentrations of ambient air pollutants NO2, CO, PM10, and PM2.5. Further studies are required to
confirm these associations and find their mechanisms. The indoor air measurement for the
management of COPD patients will be needed.

Keywords: air pollutant, Chronic Obstructive Pulmonary Disease, short-term effect, predictor
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: Associations of long-term exposure to PM2.5
and risk of cognitive impairment or dementia in
English Longitudinal Study of Ageing

Thomas Byrne, Giorgio Di Gessa, Rina So, Paola Zaninotto
Department of Epidemiology and Public health, Institute of Epidemiology and Healthcare, University
College London, London, United Kingdom.

BACKGROUND AND AIM:Although many studies have found associations between exposure to fine
particulate matter (PM2.5) and increased risk of cognitive impairment or dementia, most only
considered air pollution at one point in time. In this study, we evaluate associations between long-
term exposure to PM2.5 and cognitive functioning.

METHOD:We used data from the English Longitudinal Study of Ageing, a nationally representative
sample of people aged 50 and older, living in England. The sample analysed consists of 6,331
participants successfully interviewed in 2018-2019 when cognitive functioning was evaluated and with
individual-level exposure to annual mean concentration of PM2.5 between 2010 and 2016. PM2.5 was
estimated by the Data Integration Model for Air Quality at 0.1°x0.1° spatial resolution at each
respondent’s residential address. Logistic regression models were used to estimate the association
between average exposure to PM2.5 and having either mild cognitive impairment or dementia vs no
impairment, adjusting for demographic and socioeconomic characteristics as well as area-level
deprivation, urbanicity, and region.

RESULTS:In models adjusted only for age and sex, PM2.5 averaged between 2010 and 2016 was
associated with an increased odds of cognitive impairment or dementia (OR: 1.30, 95%CI: 1.06, 1.59)
per 5 pg/m3. However, this association disappeared when adjusting for additional confounding
variables (OR: 0.90, 95%CI 0.65, 1.24).

CONCLUSIONS: Further analyses using latent profile analysis to identify different trajectories of
exposure to PM2.5 are expected to shed more light on the extent to which prolonged exposures to
different levels of PM2.5 relate with cognitive functioning.

Keywords: Air pollution, Particulate matter, Neurodegenerative outcomes, Long-term exposure,
Epidemiology
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Air pollution and mental health in mid to older
age: results from the MRC National Survey of
Health and Development
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BACKGROUND AND AIM:Existing evidence on associations between exposure to air pollution and
mental health symptoms in middle to older age is limited by short exposure periods or cross-sectional
designs. We examined this association over a 25-year period in later adulthood.

METHOD:This prospective study utilised data from the MRC National Survey of Health and
Development (NSHD: the British 1946 birth cohort) (N=2123, 49% Male). Land-use regression models
estimated exposure to specific air pollutants using household addresses at age 43 (NO2, Black Smoke,
S02), at age 55 (PM10, NO2), and at age 60-64 years (PM2.5, PM10, NO2, NOx, PMabs, PMcoarse).
Mental health was based on the self-reported 28-item General Health Questionnaire (GHQ28) at ages
53, 60-64 and 69, and presence of depression defined by anti-depressant medication use and self-



reported diagnosis at ages 53, 60-64 and 69 years.

Regression models examined the association between inter-quartile levels of air pollution exposure at
ages 43, 55 and 60-64 with mental health at age 69 for each pollutant separately. Longitudinal multi-
level models examined associations over 25 years for NO2 and 15 years for PM10. All models
controlled for social class, area deprivation, smoking at closest timepoint to exposure, historical air
pollution exposure, and history of mental health problems.

RESULTS:None of the air pollutants showed any association with depression or continuous GHQ28
score in prospective models. In fully adjusted longitudinal models, NO2 did not have any association
with GHQ28 (B=0.008; 95% CI: -0.006-0.023) or depression (OR=0.96; 95% CI: 0.85-1.07) nor did
PM10 (GHQ28: B=0.012; 95% CI: -0.004-0.027; depression: OR=1.05, 95% CI: 0.91-1.21).
CONCLUSIONS:There was no evidence in this cohort of an association between exposure to air
pollution in middle to older age and mental health outcomes. This may be due to bias in the sample
from loss to follow-up or challenges in exposure modelling over time.

Keywords: Air pollution, Environmental epidemiology, Long-term exposure
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Associations between residential distance to
green or blue space and hospitalization for
cardiovascular disease: a Danish Nurse Cohort
study

Yujing Li, Jiawei Zhang, Stéphane Tuffier, Zorana J. Andersen, Youn Hee Lim, Thomas Cole Hunter
1. Department of Public Health, University of Copenhagen, Copenhagen, Denmark

BACKGROUND AND AIM:Evidence on the associations between natural surroundings and
cardiovascular disease (CVD) is inconsistent. Our longitudinal study aimed to explore the associations
of residential distance to green or blue space with hospitalization for CVD using the Danish Nurse
Cohort.

METHOD:We followed 19,070 female nurses residing in Denmark from 1993/1999 to 2018. We
calculated the shortest Euclidian distance from each residential address to seven natural surrounding
(zone) exposures (three green space [i.e., park, woodland, heathland] and four blue space [i.e., lake,
river, coast, wetland] variables) at 2005 using GeoDanmark Vektor. We estimated associations of the
log-transformed distance with the first hospitalization of total CVD as well as stroke using Cox
proportional hazards models adjusted for potential covariates including individual-level lifestyle factors
and socioeconomic status. Additionally, we explored potential effect modification by age, smoking
status, occupational status, household income, and urbanicity level.

RESULTS:A total of 8,179 CVD incident cases over 344,084 person-years occurred. In our main
model, a 2.72-fold increase in distance to woodland was associated with a higher risk of stroke
incidence (HR: 1.153; 95% CI: 1.029-1.293); meanwhile, a 2.72-fold increase in distance to
heathland was associated with a lower risk of incident CVD (HR: 0.975; 95% CI: 0.955-0.996).
Individuals living in the 1st quartile of proximity to a lake (distance <253 meters) experienced the
lowest risk of CVD incidence among all quartiles. We observed no associations between proximity to
parks, woodland, rivers, coast, or wetlands and CVD incidence. Younger individuals showed greater
benefits from proximity to natural zones.

CONCLUSIONS:Living closer to some types of green and blue space, studied for the first time by using
geographical zoning and Euclidian distance, is suggested to protect against CVD hospitalization
although the strength of association depends on specific types of natural zones and specific CVD
outcomes, warranting more research on the mechanistic pathways.

Keywords: cardiovascular diseases, green space, incidence, long-term exposure
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Relationships among exposure to phthalates and
renal function in Taiwanese adults
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BACKGROUND AND AIM:Epidemiologic studies on the association between phthalate exposure and
renal function in the general population have been heterogeneous. Therefore, the aim of this study
was to investigate the associations between phthalate exposure and biomarkers of renal function in
the adult population.

METHOD:This is a cross-sectional study. We analyzed data (n=919) from a community-based arm of
Taiwan Biobank (TWB). Urinary phthalate metabolites including mono-ethylhexyl phthalate, mono-(2-
ethyl-5-oxo-hexyl) phthalate (MEOHP), mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP), mono-(2-
ethyl-5-carboxypentyl) phthalate (MECPP), mono-(2-carboxymethylhexyl) phthalate (MCMHP), mono-
butyl phthalate, mono-iso-butyl phthalate (MiBP), mono-benzyl phthalate (MBzP), monoethyl
phthalate (MEP), and monomethyl phthalate (MMP), as well as the sum of dibutyl phthalate (DBP)
metabolite (ZDBPm) and di(2-ethylhexyl) phthalate (DEHP) metabolite (XDEHPmM) molar
concentrations were calculated. Biomarkers of renal function including blood urea nitrogen (BUN), uric
acid, and albumin/creatinine ratio (ACR) were assessed and estimated glomerular filtration rate
(eGFR) was evaluated using the age-adjusted creatinine CKD-EPI equation (CKD-EPI40). Generalized
linear models and logistic regression models were used to examine the associations between individual
phthalate exposures and renal function biomarkers. We also used Bayesian Kernel Machine Regression
(BKMR) to analyze the relationships between mixtures of phthalate exposure and renal function.
RESULTS:We found that urinary DEHP metabolites were significantly positively associated with BUN
and ACR. Urinary MEHHP, MECPP, MiBP and MEP levels were positively associated with uric acid levels.
Urinary MBzP, MEP, DBPm and ZDEHPm were negatively associated with eGFR. In addition, ZDEHPm
levels were significantly associated with increasing odds of impaired renal function. In the BKMR
regression model, the mixture of 10 phthalate metabolites was significantly associated with BUN, uric
acid, eGFR, and impaired renal function.

CONCLUSIONS:Our results suggest that exposure to environmental phthalates may be associated with
adverse kidney function in the Taiwanese adult population.

Keywords: environmental epidemiology, public health, mixtures analysis
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Ambient PM2.5, inflammation, and
prostaglandin synthesis: Evidence from a
pregnancy cohort in Puerto Rico
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BACKGROUND AND AIM:Prostaglandin synthesis and production is an important part of nhormal
physiology during pregnancy. PGF2a is a potent vasoconstrictor and regulates uterine activation
protein expression, while Prostaglandin E2 (PGE2) is involved in promoting labor. Both are also
downstream products of the arachidonic acid inflammatory pathway and are byproducts of the
arachidonic acid cascade, resulting from cell membrane injury. While PM2.5 is known to impact health
through systemic inflammation and has been associated with adverse pregnancy outcomes, how and
to what extent it perturbs prostaglandin synthesis during pregnancy is unclear.

METHOD:We used linear models and generalized estimating equations to investigate associations
between PM2.5 and maternal levels of PGE2, PGF2-alpha and arachidonic acid (AA) in a cohort of
1,117 pregnant women living in Puerto Rico. Participant-specific 30-day moving average PM2.5
exposures were estimated using inverse distance weighting from Air Quality System monitors.
Biomeasures were analyzed in blood collected at study visits. Models were adjusted for gestational age
at blood draw, parity, adverse pregnancy history, age, race, education, employment status, income,
marital status, exercise, pre-pregnancy body mass index, and seasonality.

RESULTS:30-day moving average PM2.5 exposure was 9.1ug/m3. Mean PGF2-alpha levels were 3.1,
3.1, and 3.9ng/mg, respectively, while mean AA level was 13.8umol/L and mean PGE2 level was 3.
nmol/L. A 10 ug/m3 increase in the 30-day moving average PM2.5 exposure was associated with an
increase in AA of 33.8% (95% CI:4.9,70.6). The same exposure was associated with an increase in
PGE2 of 53.6% (95% CI:14.7,105.6) and a decrease in PGF2-alpha of 14.7% (95% CI:-25.5,-2.3).
Statistically significant dose response relationships were observed. Mediation of the effect of PGE2 or
PGF2a was not identified through AA.

CONCLUSIONS:Our findings suggest that ambient PM2.5 is associated with elevated biomarkers of cell
membrane injury and inflammation, as well as perturbed prostaglandin synthesis during pregnancy.

Keywords: PM2.5, pregnancy, prostaglandin, inflammation
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Airborne influenza virus in daycare centers

Tsai Chi Hung, Jia Lin Zhang, Yi Lien Lee, Pei Shih Chen
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807, Taiwan, Republic of China

BACKGROUND AND AIM:This study investigated the concentration of airborne influenza virus in
daycare centers and influence factors, such as common colds prevalence, air pollutants,
meteorological factors.

METHOD:A total of 209 air samples were collected from daycare centers in Kaohsiung and influenza
virus was analyzed using real-time quantitative polymerase chain reaction. Air pollutants and
metrological factors were measured using real-time monitoring equipment.

RESULTS:Winter had the highest positive rates of airborne influenza virus and the highest prevalence
of the common cold, followed by summer and autumn. The concentration of CO was significantly
positively correlated with airborne influenza virus. Daycare center A with natural ventilation and air
condition systems had the higher concentration of airborne influenza A virus, airborne fungi, and
airborne bacteria, as well as prevalence of the common cold than those in daycare center B with a
mechanical ventilation system and air purifiers, while the concentrations of CO2, CO, UFPs in daycare
center A were lower than those in daycare center B.

CONCLUSIONS:We successfully detected airborne influenza virus in daycare centers, demonstrating
that aerosol sampling for influenza can provide novel epidemiological insights and inform the
management of influenza in daycare centers.

Keywords: daycare centers, infectious bioaerosols
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Impact of air pollutants from night markets on
nearby households

Tseng Guo Ping, Zhang Jia Lin, Chen Pei Shih
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807, Taiwan, Republic of China

BACKGROUND AND AIM:Night markets—a unique element of Asian culture—involve various cooking
methods and combustion, producing air pollutants with adverse health effects. No study examined
whether air pollutants from night markets affect indoor air quality and the lung functions of children
living in nearby households. Accordingly, we measured air pollutant concentrations and children’s lung
functions in households located near a night market. We evaluated factors influencing indoor air
quality and children’s lung functions, including market opening hours and household distance from the
market.

METHOD:We measured concentrations of particulate matter (PM)1, PM2.s, PM10, carbon dioxide
(C02), carbon monoxide (CO), nitrogen dioxide, sulfur dioxide (SOz), ozone, total volatile organic
compound (TVOC), airborne bacteria, and fungi in 58 households near the night market by using real-
time monitoring equipment; we assessed the lung functions of children in these households. The PM1,
PM2.5, and PM10 concentrations were significantly higher during opening hours than during non-
opening hours. The lung function values for children were significantly higher in households located
>595 m (median distance) from the market than in those located <595 m from the market (near
group). Higher CO2, CO, SOz, TVOCs, and PM10 concentrations and poor lung functions in children
were observed in the near group.

RESULTS:The predicted values of VC%, FVC%, FEV1%, and FEV3% were significantly lower in the
near group than in the far group. The concentrations of PM1, PMz.s5, and PM10 during opening hours
were significantly higher than those during non-opening hours.

CONCLUSIONS:In conclusion, this study is the first to evaluate indoor air quality in households located
near a night market and the lung functions of children living in such households. Furthermore, small
particles (PM1) had the highest proportion during the opening hours in both the near and far groups,
indicating the possible influence of combustion in night markets on air quality.

Keywords: night markets, particulate matter, opening hours, distance, households
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The Association Between Long-term Exposure to
Ambient PM2.5 and Incident Dementia: A
Nationwide Longitudinal Cohort Study
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BACKGROUND AND AIM:Long-term exposure to ambient air pollution may not only lead to an
increased risk of cardiopulmonary disease, but also associate with neurotoxicity. We aimed to
investigate the associations between long-term exposure to PM2.5 and risk of incident dementia in
Taiwan.

METHOD:A nationally representative cohort of Taiwanese participants who participated in the National
Health Interview Surveys (NHIS) 2001, 2005, 2009, and 2013 was followed until 2020 to identify any
onset of dementia. Exposure to PM2.5 was estimated using a widespread monitoring network of air
quality monitoring stations and microsensors. The study used time-dependent Cox regression models
to examine the associations between PM2.5 exposure and dementia, while adjusting for individual
characteristics and ecological covariates.

RESULTS:This study enrolled 62,694 adults from 353 towns, with a median follow-up period of 10.5
years (IQR: 7.5-14.5) and 2,935 incident cases of dementia diagnosed was during that time. Each 10
pg/m3 increase in 5-year average exposure to PM2.5 was associated with a 7.9% increased risk of
incident dementia (95% CI: 2.8, 13.4). In the effect modification analysis, vulnerable subpopulations
were identified, including those who were younger than 65 years, male, non-smokers, or without
comorbidities; they have higher hazard ratios (HRs) for the risk of dementia (p value for effect
modification <0.05). Significant geographic heterogeneity was also observed, with individuals living in
northern and western areas having a higher hazard of dementia compared to those living in the
eastern area (adjusted HRs ranged from 1.11 to 1.22 for northern and western areas vs. 1.03 for the
eastern area).

CONCLUSIONS:This nationwide study revealed that long-term exposure to intermediate level of
ambient PM2.5 was associated with a higher risk of dementia. Our findings suggest that ambient air
pollution should be considered when attempting to reduce the burden of dementia in the aging
population of Taiwan.

Keywords: air pollution, long-term exposure, dementia
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Lung Adenocarcinoma Among Non-smokers is
Linked to Visibility Degradation
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BACKGROUND AND AIM:Studies on association between lung cancer and long-term exposure to air
pollution are limited due to the unavailability of air pollution data. The study aims to investigate
association of visibility degradation with lung adenocarcinoma among non-smokers.

METHOD:Our study area, southern Taiwan, with 3.5 million people in 5.7 thousand km?2, was
transformed from an agricultural to an industrialized society from 1960s to 2020s. Our study data
include annual lung cancer incidence data identified using ICD-0O-3 codes from C34.0-C34.9 in Taiwan
Cancer Registry (TCR) and visibility data from Taiwan Weather Bureau. Our study outcomes are
incidence of lung adenocarcinoma among non-smokers between 1997 and 2020. Our exposure for
lung adenocarcinoma cases was 30-year cumulative visibility before they are identified in TCR. We
estimate exposure and outcomes by simple and multiple linear regression models at community level
by adjusting age, gender, and EGFR mutation.

RESULTS:From 1997 to 2020, a total of 21,901 lung adenocarcinoma patients were registered in
southern Taiwan. Lung adenocarcinoma incidence increased from 8.91 to 26.94 per 100,000
population from 1997 to 2020 in our study area. Their exposures of 30-years averaged visibility
declined from 14.90 to 7.39 km in the same period. Non-smokers’ lung adenocarcinoma incidence
increased from 11.32 to 17.85 per 100,000 population from 2011 to 2020. Estimates of 3.39 per
100,000 population (95% CI: 2.71-4.07, adjusted R2: 0.94) increase in lung adenocarcinoma
incidence among non-smokers are significantly associated with 1 km decrease in visibility during this
period. Such associations exist by using cumulative days with visibility lower than 5 km over 30-years
exposures. After controlling gender and EGFR mutation status, aggravation of visibility is significantly
associated with increase of non-smokers’ lung adenocarcinoma incidence.

CONCLUSIONS:Long-term visibility reduction is associated with increases in lung adenocarcinoma
incidence among non-smokers. Female and EGFR-mutated individuals are susceptible population to air
pollution-related lung adenocarcinoma.

Keywords: Cancer and cancer precursors, Incidence, Exposure assessment-air pollution
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Physical activity modifies the association
between long-term exposure to air pollution and
depression in adults
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BACKGROUND AND AIM:Mounting evidence suggests the effect of long-term air pollution exposure on
depression. However, it is unclear if physical activity modifies this effect. Therefore, this study aimed
to examine whether the association between exposure to air pollution and depression differs by
physical activity intensity in adults.

METHOD:This study included a total of 1,454 individual (556 men and 898 women) dwelling in for
cities (Seoul, Incheon, Wonju and Pyeongchang) in the Republic of Korea. Depression was defined as
the Korean version of the Geriatric Depression Scale score =8. Long-term concentrations of particulate
matter with diameter <10 pm (PM10) and <2.5 ym (PM2.5), and nitrogen dioxide (NO2) at each
participant’s residential address were estimated. Physical activity intensity was categorized as inactive,
minimally active, and health enhancing physical activity (HEPA) based on metabolic equivalents
(METs). Using a multivariable logistic regression model, we estimated the associations of PM10,
PM2.5, and NO2 with depression after stratification by the METs group.

RESULTS:A 1-ppb increase in NO2 was associated with an increased risk of depression in the inactive
group (odds ratio, 1.03; 95% confidence interval, 1.00—1.05), the minimally active group (1.09;
1.05-1.13), and the HEPA group (1.09; 1.03—-1.15). The risk of depression associated with NO2 was
significantly higher in the minimally active group than in the inactive group (p for interaction=0.006).
Difference in the association between the inactive and HEPA groups was not statistically significant (p
for interaction=0.06). In men, the risk of depression associated with NO2 was significantly higher in
the minimally active group than in the inactive group (p for interaction=0.047). In women, the risk of
depression associated with NO2 did not significantly differ by the METs group.

CONCLUSIONS:We found that physical activity intensity modified the association between NO2
exposure and depression.

Keywords: Air pollution, depression, physical activity, metabolic equivalents (METs)
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Associations of serum vitamins with multiple
blood pressure among adults in NHANES, 2017-
2018

Xinzhe Cheng, Yue Liang Guo
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Zhou Road, Taipei 100, Taiwan

BACKGROUND AND AIM:In recent years, systemic arterial hypertension has been regarded as one of
the most substantial risk factors for all causes of mobility and mortality worldwide. Previous research
has found some correlations between single serum vitamins and blood pressure. However individual
vitamins cannot account for the occurrence and progression of the disease, it is worthwhile to study
vitamin co-exposure status and its overall effect on blood pressure.

METHOD:Therefore, we estimated the relationship between 13 vitamins and blood pressre status from
1107 U.S. adults based on the National Health and Nutrition Examination Survey (NHANES), 2017-
2018. We used single exposure model, weighted quintile sum (WQS) regression, and g-computation to
build linear models, finding the overall effect of the vitamin mixture and the relatively important
components of the mixture. Furthermore, we also built nonlinear regression models using Bayesian
kernel machine regression (BKMR) to estimate the functional correlation between multiple vitamins
exposure and blood pressure.

RESULTS:Single expsore model showed that caroteine, crypotoxanthin, vitamin C and vitamin D had
negative effect on blood pressure, while vitamin A and vitamin E have positive effect. For overall effect
estimation, among three different models, the vitamin mixture showed significant reducing effect of
sysyolic blood pressre by incresing percentile, while it had no significant effect on diastolic blood
pressure.The WQS model also demonstrated that cis and trans beta caroteine and vitamin D played a
significant role in the systolic blood pressure reduction impact. Furthermore, the dose-response
relationship between multiple vitamins and blood pressure was confirmed by the BKMR model. Same
results as the WQS models, a combined impact of the 13 vitamins was seen on blood pressure; the
risk decreased with mixture levels from the 25th to the 75th percentiles.

CONCLUSIONS:Our findings demonstrated a non-linear relationship and non-additive effects between
the 13 joined vitamins and the reduction in systolic blood pressure.

Keywords: Food and nutrition; Cardiovascular diseases
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BACKGROUND AND AIM:Based on the existing studies, sublobar resection for early lung cancer was
not inferior to lobectomy with respect to cancer-specific survival. However, the clinical benefits and
risks of sublobar resection including segmentectomy and wedge resection have not been investigated
comprehensively. The objective of this population-based study was to investigate whether wedge
resection is comparable to segmentectomy in patients with stage IA lung adenocarcinoma.
METHOD:The clinical stage IA lung adenocarcinoma patients were collected from Taiwan Cancer
Registry database between 2011 to 2018. The primary endpoint was lung cancer-specific survival.
Further subgroup survival analyses were conducted based on tumor size. Propensity score matching
was used to balance the baseline differences between the two groups. Survival predictors other than
the surgical procedure were also analyzed using regression model.

RESULTS:Totally, 6598 stage IA lung adenocarcinoma patients who underwent sublobar resection
between 2011 and 2018 were enrolled in this study. Of these, 2061 received segmentectomy and
4537 received wedge resection. The mean age was 60.3 £ 11.7, and 66.2% were female. Most
(81.5%) were never smokers. After propensity matching, segmentectomy was associated with better
lung cancer-specific survival then wedge resection especially for 2 cm or larger in tumor size. Except
for the choice of segmentectomy, 75 year old or less, good differentiation, smaller tumor size and no
nodal metastasis were also associated with better lung cancer-specific survival.
CONCLUSIONS:Segmentectomy was linked to better lung cancer-specific survival than wedge
resection, particularly for tumors 2 cm or larger. Being 75 or younger, having good differentiation,
smaller tumor size, and no nodal metastasis were also associated with better survival.

Keywords: Sublobar resection, Segmentectomy, Wedge resection, Populationa-based, Early lung
adenocarcinoma
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BACKGROUND AND AIM:Cancer is one of the main causes of death worldwide, seriously threatening
human health and life expectancy. This study aimed to investigate the relationship between cancer
incidence and living near coal-fired power plants in Korea.

METHOD:We defined the exposed group as individuals who lived within 2 km of coal-fired power
plants, while the control group consisted of those who had no residential history within 2 km of such
plants. Standardized incidence ratios (SIR) were calculated using the frequency of cancer cases in
National Health Insurance System data from 2007 to 2017. We created a retrospective cohort using
NHIS data from 2007 to 2019, and estimated hazard ratios (HRs) and 95% confidence intervals (CIs)
using the Cox proportional hazard model, adjusted for age and health insurance fee.

RESULTS:The ecological study found that the risk of all cancers and all cancers excluding thyroid
cancer in exposed males was 1.11 and 1.15 times higher than in control males, respectively. For
exposed females, the risk of all cancers and all cancers excluding thyroid cancer was 1.05 and 1.06
times higher than in control females, respectively. However, in the retrospective cohort, after
adjusting for confounding factors, the risk of all cancers and all cancers excluding thyroid cancer
among exposed males was only 1.05 and 1.04 times higher than in control males, respectively.
Among females, the risk of all cancers and all cancers excluding thyroid cancer was not significantly
higher in the exposed group compared to the control group.

CONCLUSIONS:The SIR of cancer was significantly higher in the exposed group than the control
group, but this was not the case in a cohort study that adjusted for socio-economic status. Therefore,
it is crucial to consider both residential proximity to power plants and socio-economic status when
investigating cancer risk factors to ensure accurate conclusions.

Keywords: Cancer, SIR, HR, SES
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Impact of pregnancy on severity of injury in
women involved in motor vehicle crashes
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BACKGROUND AND AIM:Although some studies suggest that pregnant women are at higher risk of
injury and may suffer from irreparable consequences, the impact of pregnancy on the severity of
injuries following motor vehicle crashes (MVCs) remains unclear. This study aimed to investigate the
potential impact of pregnancy on the severity of injuries from MVCs.

METHOD:We conducted a retrospective cohort study in Taiwan between 2006 and 2017 and identified
23,559 women victims who encountered MVC during pregnancy and 94,236 age- and calendar year-
at MVC matched non-pregnant women victims also involved in MVCs. Injury severity was assessed
using the Maximum Abbreviated Injury Scale (MAIS), as determined by the International Classification
of Diseases Programs for Injury Categorization in R (ICDPIC-R) program, based on the diagnosis of
medical claims within three days after MVCs. Multinomial logistic regression models were used to
estimate the odds ratio and corresponding 95% CI of injury severity levels associated with pregnancy
among MVC victims.

RESULTS:Compared to non-pregnant women victims, those who were pregnant had a significantly
higher risk of both severe (aOR=1.79, 95% CI=1.54-2.08) and mild injuries (aOR=8.63, 95%
CI=8.21-9.07) following MVCs. The increased risk of severe injury was particularly evident among
pregnant women who were riding scooters (aOR=4.25, 95% CI=3.58-5.04). Additionally, pregnant
women who experienced MVC but without any injury were more likely to visit a clinic than non-
pregnant MVC victims.

CONCLUSIONS:Pregnant women victims, particularly those riding scooters, who are involved in MVCs
have a higher risk of severe injury compared their non-pregnant counterparts. Our findings suggest
that women should consider avoiding riding a scooter and must use restrictive devices during
pregnancy, which would help reduce the severity of injuries sustained in the event of an MVC.

Keywords: Big data, Female, Epidemiology, Outcome, Risk assessment
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Socioeconomic Disparity in Associations of
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and Multimorbidity in the Floating Population

Chunlei Hanl, Hongyu Lil, Yang Zhao?
1School of Public Health and Management, Binzhou Medical University, Yantai, China
2The George Institute for Global Health, University of New South Wales, Sydney, Australia

BACKGROUND AND AIM:Previous studies on the associations between air pollution exposure and
chronic disease multimorbidity are limited and there is a dearth of evidence on socioeconomic
differences in the relationships among floating people. This study aims to examine the associations of
exposure to ambient NO2 with diabetes, hypertension, and multimorbidity in the floating population in
China.

METHOD:The study used the China Migrants Dynamic Survey data in 2017, including information on
socio-demographic characteristics, temperature, humidity, air pollution and other related
meteorological data. The multivariable logistic regression models were performed to examine the
association between NO2 and chronic diseases in the floating population after adjusting for covariates.
Stratified analyses were also performed to identify whether the association varied across subgroups.
RESULTS:Overall, every 10 ug/m3 increase in annual average of NO2 exposure was associated with
increased odds of hypertension (OR=1.043, 95%CI: 1.007-1.081) and multimorbidity (OR=1.204,
95%CI: 1.094-1.324) in the floating population in China. The results suggested that there was no
significant association between NO2 and diabetes. The stratified analysis showed that there was a high
health risk of NO2 in older adults, males, low education status and people living in the region with low
economic development in China.

CONCLUSIONS: This study suggests that NO2 exposure was associated with an increased risk of
hypertension and multimorbidity in the floating population, particularly among older people and
residents in the less-developed provinces in China. Air pollution reduction strategies should be
considered by local policymakers for improving the migrants’ health status.

Keywords: Socioeconomic disparity, Floating population, Air pollution, Multimorbidity, NO2
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