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Comprehensive approach for reducing health risks due to indoor air pollutants

Presenter: Kenichi Azuma, Kindai University Faculty of Medicine, Osakasayama, Japan

Authors: K. Azuma?, H. Jinno?, T. Tanaka-Kagawa®, S. Sakai*;

Kindai University Faculty of Medicine, Osakasayama, JAPAN, ?Meijo University Faculty of Pharmacy,
Nagoya, JAPAN, ®Yokohama University of Pharmacy, Yokohama, JAPAN, “National Institute of Health
Sciences, Kawasaki, JAPAN.

Individuals living in an indoor environment are typically exposed to a greater variety of air pollutants than in an
outdoor environment. Numerous sources of chemical emissions are found in the indoor environment,
depending on the building materials as well as the lifestyle of the occupants. The quality of the indoor
environment considerably impacts public health. Japan has established Indoor Air Quality guidelines (IAQGS)
for 13 chemicals, including formaldehyde, acetaldehyde, xylene, ethylbenzene, styrene, 1,4-dichlorobenzene,
and toluene. However, the pollutant types and concentrations have been inconsistent over time because of
altered lifestyles and the development of novel household products and building materials. Therefore, a
comprehensive approach and action plan for the overall reduction of health risks because of indoor air
pollutants are required for public health protection. To determine the high-risk indoor air pollutants that should
be reduced, a preliminary risk assessment using data from nationwide exposure assessments and existing
hazard data was conducted. As the result, 11 indoor air pollutants: 2-ethyl-1-hexanol, 2,2,4-trimethyl-1,3-
pentanediol monoisobutyrate, 2,2,4-trimethyl-1,3-pentanediol diisobutyrate, ethyl acetate, butyl acetate,
propylene glycol monomethyl ether, 3-methoxy-3-methylbutanol, diethylene glycol methyl ether, diethylene
glycol ethyl ether, propylene glycol monomethyl ether acetate, and methyl isobutyl ketone were identified.
Subsequently, we reviewed the hazard or toxicological data for the 13 chemicals with established IAQGs and
the 11 novel chemicals without established IAQGs to update their hazard assessments. The reference values
for acute and chronic effects were determined from the reviewed information. The process and result of the
preliminary risk assessment and the progress of the updated hazard assessments are reported.
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Systematic Review on Untargeted Metabolomics Application in Air Pollution Health Research:
Current Progress, Analytical Challenges, and Future Direction

Presenter: Donghai Liang, Emory University, Atlanta, United States

Authors: D. Liang*, Z. Li%, J. Vlaanderen?, Z. Tang?, R. Vermeulen?, J. A. Sarnat?;
!Emory University, Atlanta, GA, 2Utrecht University, Utrecht, NETHERLANDS.

Background: Understanding the mechanistic basis of air pollution toxicity is dependent on accurately
characterizing both exposure and health along a complete dose-to-response pathway. Untargeted
metabolomics, an analysis of small-molecule metabolic phenotypes, may offer improved estimation to complex
environmental mixtures. The field remains nascent, however, with questions concerning the coherence and
generalizability of findings across study cohorts and analytical platforms. Methods: We conducted a systematic
review to 1) summarize recent research of air pollution studies utilizing untargeted metabolomics and; 2)
identify gaps in the peer-reviewed literature and opportunities for addressing these gaps in future designs.
Using PRISMA guidelines, we screened articles published within MEDLINE and Web of Science between
1/1/05 and 12/21/19. Two reviewers independently screened a total of 1,074 abstracts, with discrepancies
resolved by a third reviewer. Results: 22 studies fulfilled eligibility criteria and were included in this review.
Over 300 metabolic features were associated with at least one or more air pollutant, with 52 features validated
using authentic reference standards. Hypoxanthine, arginine, and histidine were among 12 metabolites
consistently exhibiting associations with fine particulate matterand nitrogen dioxide exposure in at least three
independent studies. Oxidative stress and inflammation related pathways, including glutathione, leukotriene
and vitamin E metabolism, were the most commonly perturbed pathways reported in over 55% of studies.
Challenges and gaps exist in metabolite annotation; over 80% of the reported features were not chemically
annotated, limiting interpretability and generalizability of the findings. Conclusions: Numerous investigations
have demonstrated the feasibility of using untargeted metabolomics as a platform linking exposure to internal
dose and biological response. Metabolic perturbations in oxidative stress and acute inflammation pathway
were associated with both short- and long- term air pollution exposure. Future directions should focus on
validation of these findings via hypothesis-driven protocols and technical advances in metabolic annotation
and quantification.
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Exposure to particulate matter and risk of amyotrophic lateral sclerosis: A case-control study in
Northern Italy

Presenter: Tommaso Filippini, University of Modena and Reggio Emilia, Modena, Italy

Authors: T. Filippinit, J. Mandrioli?, C. Malagoli*, A. Cherubini®, G. Maffeis®, M. Vinceti*;
tUniversity of Modena and Reggio Emilia, Modena, ITALY, 2S. Agostino Estense Hospital, Azienda
Ospedaliero Universitaria di Modena, Modena, ITALY, 3TerrAria s.r.l.,, Milan, ITALY.

Background: Amyotrophic lateral sclerosis (ALS) is progressive neurodegenerative disease with still unknown
etiology. Role of occupational and environmental risk factors has been investigated, including outdoor air
pollutants, which have been recently associated to an excess disease risk. We carried out a case-control study
in order to assess if environmental exposure to particulate matter <10 ym (PM10) may increase ALS risk.
Methods: We recruited patients referred to the Modena Neurology Unit between 1994-2015 and controls from
the Modena province population. Using a validated geographical information system-based dispersion model,
we geocoded subjects’ addresses of residence at the time of diagnosis and we estimated outdoor air PM10
concentrations for each subjects. We computed odds ratio (OR) and 95% confidence interval (Cl) of ALS
according to increasing PM10 exposure, using an unconditional logistic regression model age- and sex-
adjusted. Results: For the 132 study participants (52 cases/80 controls), mean of annual average and
maximum PM10 concentrations were 5.2 and 38.6ug/m?3, respectively. Using fixed cutpoints at 5, 10 and 20 of
average annual PM10 concentrations, compared with subjects <5ug/m?, we did not find evidence for an excess
ALS risk associated with PM10 exposure, since OR was 0.87 (95% CI 0.39-1.96), 0.94 (0.24-3.70), and 0.87
(0.05-15.01) at 5-10, 10-20 and =20ug/m3, respectively. Using maximum annual PM10 concentrations, we
found an excess ALS risk for subjects exposed at 10-20ug/m? (OR=4.27, 0.69-26.51) compared with exposure
below 10ug/m3, although the risk tended to decrease at higher PM10 concentrations, with OR of 1.49 (0.39-
5.75) at 20-50, and 1.16 (0.98-4.82) at 250ug/m®. Conclusions: Our findings do not suggest that
PM10exposure is associated with ALS risk. However, some evidence of an increased risk associated with
maximum annual exposure concentrations, although statistically imprecise, suggests the need of further
investigations, also considering the high concentrations of particulate matter characterizing Northern Italy.
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Short-term PM10 exposure is associated with lower severity of manic episodes in hospitalized
bipolar patients

Presenter: Michele Carugno, Dept. of Clinical Sciences and Community Health, University of Milan and
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy

Authors: M. Carugno?, D. Palpella?, A. Ceresa®, A. C. Pesatori‘, M. Buoli®,

!Dept. of Clinical Sciences and Community Health, University of Milan and Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico, Milan, ITALY, 2International Medical School, University of Milan, Milan,
ITALY, 3Dept. of Pathophysiology and Transplantation, University of Milan and Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico, Milan, ITALY.

Background: Bipolar Disorder (BD) alternates depressive, manic or hypomanic phases. A manic episode (ME)
is the main psychopathological condition of BD and it often requires hospitalization. Air pollution is thought to
play a role in onset and exacerbation of several psychiatric disorders. We thus aimed to verify the association
between exposure to particulate matter <10um (PM10) and ME severity, assessed through the Young Mania
Rating Scale (YMRS). Methods: We evaluated clinical records regarding 414 hospital admissions of 186
patients residing in Milan (Italy), hospitalized for ME in the Psychiatry Unit of the Policlinico Hospital from 2007
to 2019. Patients were assigned mean daily PM10 and apparent temperature levels of the city of Milan.
Different exposure windows were considered: single days preceding hospitalization (lag 0 to 15) and their
average estimates (lag 0-1 to 0-15). We applied mixed effect models, adjusted for age at hospitalization/onset,
sex, smoking habit, number of cigarettes per day, year of hospitalization, season, and apparent temperature.
Results: Short-term PM10 exposure was associated with a reduction in YMRS, both when considering daily
lags [B: -0.46 (95% Confidence Interval: -0.87; -0.06) at lag0] and their average [-0.50 (-0.94; -0.07) at lag0-1].
YMRS was higher in psychotic patients (24.7 vs. 16.6, p < 0.001) and lower when considering ME with vs.
without mixed components (18.2 vs. 21.2, p < 0.001). Interestingly, while PM10 did not influence the risk of
patients being psychotic at admission, it was associated with a 34% increased risk of having a ME with mixed
features (i.e. with dysphoric and/or depressive symptoms) at lag0-1 [Odds Ratio: 1.34 (1.01; 1.78)].
Conclusions: Our findings show that PM10 exposure moves the ME towards the depressive pole of the BD
spectrum and increases the probability of hospitalization for ME with mixed components.
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Attributable risk and economic cost of hospital admissions for mental disorders due to PMzs in
Beijing

Presenter: Ziting Wu, Peking University, Beijing, China

Authors: Z. Wu?, X. Chen?, G. Li*, L. Tian', Z. Wang?, X. Xiong*, C. Yang?, Z. Zhou?, X. Pan?;
Peking University, Beijing, CHINA, ?Yale University, New Haven, CT.

Background Few studies have estimated the attributable risk and economic cost of mental disorders (MDs)
due to particulate matters with aerodynamic diameter of less than 2.5 pym (PM2s) exposure in Beijing.
Objectives This study aims to identify the possible correlation between PMzs and risk of hospital admissions
(HAs) for MDs in Beijing and -calculate the attributable risk and economic cost.
Methods A generalized additive model (GAM) with controlling for time trend, meteorological conditions,
holidays and day of the week was used to estimate the associations. Stratified analyses were performed by
age, gender and season. We further estimated the health and economic burden of HAs for MDs attributable
to PMz2s.
Results A total of 17,252 HAs for MDs were collected. A 10 pg/m? daily increase in PM2s was associated with
a statistically significant risk increase of 3.55% for HAs for MDs. The effects of PM2.s exposures on HAs for
MDs were more pronounced in males, elderly (=65 years old) individuals and in cold seasons. Using WHO's
air quality guidelines as the reference, 15.12% of HAs (2,609 person-times out of 17,252 person-times) and
16.19% of the related medical expenses (51.86 million CNY out of 320.3 million CNY) for MDs were attributed
to PMzs during the study period.
Conclusion PM2s accounts for substantial morbidity and economic burden of MDs for both the society and
households, which shows environmental protections are essential to improve mental health status of the
population.
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Ensemble averaging based high resolution PM2s exposure assessment in two major Indian cities
over 2010 to 2016

Presenter: Siddhartha Mandal, Centre for Chronic Disease Control, New Delhi, India

Authors: S. Mandal*, A. Rajiva', K. Madhipatlat, J. Menon?, K. Singh?, 1. Kloog?, S. Guttikunda®, H. Amini®,
D. Prabhakaran®, J. D. Schwartz®;

1Centre for Chronic Disease Control, New Delhi, INDIA, ?Public Health Foundation of India, New Delhi,
INDIA, ®Ben Gurion University of Negev, Beer Sheva, ISRAEL, *Urban Emissions, New Delhi, INDIA,
SUniversity of Copenhagen, Copenhagen, DENMARK, ®Harvard TH Chan School of Public Health, Boston,
MA.

Aim: In this work, we retrospectively assessed daily average PM..s exposure at 1 km x 1 km grids in two major
Indian cities, Delhi and Chennai from 2010-2016, using multiple data sources and ensemble averaging
approaches that combine machine learning algorithms.
Methods: We implemented a multi-stage modeling exercise involving satellite data, land use variables,
reanalysis based meteorological variables and population density. The relationship between PM2s and
spatiotemporal predictors was modeled using six learners; generalized additive model, elastic net, support
vector regressions, neural networks, random forests and extreme gradient boosting. Predictions from each
base learner was combined under a generalized additive model framework with penalized splines and tensor
product smoothing. Prediction accuracy was assessed using cross-validated(CV) R?, root mean squared error
and bias.
Results: Predicted average annual PM:.s concentrations in Delhi ranged from 87 to 138 ug/m? over 2010 to
2016. Average CV-R? ranged from 0.69-0.92 for the ensemble averaged (EA) model across the years with
annual average concentrations ranging from 104 to 139 ug/m?3. The predictions were characterized by higher
bias and root mean squared error in the fall and winter compared to summer and monsoon seasons. Spatial
CV-R? (yearly average) varied between 0.91-0.99, while temporal CV-R? (daily variability) ranged from 0.65-
0.90, showing adequate model performances. We demonstrated important seasonal and geographical
differences in PM2.5 particulate matter concentrations using the model outputs. Modeling for Chennai is
ongoing and preliminary predictions will be shown.
Conclusion: We have developed a detailed exposure assessment for ambient air pollution in two distinct cities
in India, with large differences in PM2s levels, that are critical for estimating effects on health. We also
demonstrate the advantages of ensemble averaging and machine learning based hybrid modeling, which can
be used to scale up this exercise to the national level.
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do ultrafine particles confound studies on noise and cardiovascular disease?

Presenter: Yingxin Chen, Centre for Environmental Health and Sustainability, University of Leicester,
Leicester, United Kingdom

Authors: J. Gulliver?, Y. Chen?, G. Fuller?, A. Tremper?, L. Hibbs3, J. Soussan?, P. Vineis*, A. Hansell*;
ICentre for Environmental Health and Sustainability, University of Leicester, Leicester, UNITED KINGDOM,
2Environmental Research Group,King's College London, London, UNITED KINGDOM, ®Reigate and
Banstead Borough Council, Reigate, UNITED KINGDOM, *MRC-PHE Centre for Environment and Health,
Imperial College London, London, UNITED KINGDOM.

Background:Ultrafine particles (UFP) are emitted by both jet engine aircraft and road traffic and may potentially
confound associations between noise and health outcomes. However, neither UFP or noise are routinely
measured resulting in a lack of understanding of their relationship. Methods: We conducted repeated short-
term measurements with portable sensors (noise - Cirrus Research Optimus sound level meter (CR:171B);
PNC - TSI 3007 condensation particle counter) to assess the correlation between noise and UFP number
concentrations (PNC) for aircraft and road traffic. Noise and PNC were measured contemporaneously for 30-
minutes at 160 sites (repeated three times at a range of site types) in Norwich, a medium size city in the east
of England, and repeatedly up to 71 times per site at nine sites (501 in total) around Gatwick airport. Results:In
Combining all measurements at Gatwick Airport the correlation between noise and PNC was very weak (p =
0.11). Strongest correlations were moderate (|>0.4-0.6|) at a residential site 1.3 km north of the runway and a
site 0.6 km south of the runway. The correlation between noise and PNC in Norwich was overall moderate (p
= 0.52) and weak (p <0.4) for roadside sites (n = 55) and urban background sites (n = 90) respectively.
Conclusion: Results suggest that PNC are unlikely to be a major confounder in epidemiological studies of
aircraft or road noise and cardiovascular disease.

*%%



32fnnual‘Confer_ence of
thelnternational S@ciety for

Environmental Epidemiology

V'EL-’,-LULXL Advancing Environmental Health in a Changing World

CONFERENCE

ABSTRACT E-BOOK 2020

August 24-27,2020

Theme: Air quality health effects

P-0008
A comparison of approaches to estimate traffic-related PM2.5 in a study of commuters

Presenter: Jenna R Krall, George Mason University, Fairfax, United States

Authors: J. R. Krall*, K. D. Moore?, J. Thornburg?, A. McWilliams?, M. McCombs?, A. Z. Pollack?;
'George Mason University, Fairfax, VA, ?RTI International, Research Triangle Park, NC.

Background/Aim: Associations between exposure to traffic-related fine particulate matter (tr-PM2.5) and health
are not fully understood. Exposure to tr-PM2.5 while commuting may reflect an important exposure
environment relevant for health. However, estimating exposure to tr-PM2.5 is challenging because tr-PM2.5 is
a spatially heterogeneous chemical mixture that cannot generally be directly observed. We compare two
approaches to estimate personal exposure to tr-PM2.5 among commuters.
Methods: We measured personal exposure to continuous PM2.5 and 48-hour integrated PM2.5 metals and
black carbon (BC) for 49 women commuters in the DC metro area. We recorded vehicle trips across 48 hours
using vehicle data loggers and dashboard cameras. We estimated tr-PM2.5 using two approaches: source
apportionment and vehicle monitoring. The source apportionment approach applied Positive Matrix
Factorization (PMF) to integrated PM2.5 constituents as in previous studies. The vehicle monitoring approach
estimated average PM2.5 exposure during vehicle trips identified using vehicle monitors. We compared
estimates of tr-PM2.5 using Spearman correlations and comparing tertile groups. We also compared vehicle
monitoring  tr-PM2.5 with two tracers of tr-PM2.5: 48-hour integrated BC and zinc.
Results: We fitted PMF to the integrated data and identified three sources: tailpipe emissions, salt, and road
dust. Vehicle monitoring estimated personal tr-PM2.5 exposure with a mean of 6.7
ug/m3 (interquartile range: 2.5,7.7). The correlation between tailpipe emissions and vehicle monitoring was
0.22, with correlations for the other sources close to zero. The two approaches generally grouped commuters
differently, with 62% of commuters in different tertiles for tailpipe emissions and vehicle monitoring. Results
were  similar  when BC and zinc were used instead of estimated  sources.
Conclusions: There were substantial differences between the two approaches for estimating tr-PM2.5 among
commuters, indicating that using only integrated PM2.5 constituents may not be representative of commute-
specific exposures. Future work will combine these two approaches to better estimate exposure to tr-PM2.5.
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Ambient ozone exposure and amino acids metabolome in adolescents with overweight and obesity

Presenter: Maria Luisa L Perez-Humara, Instituto Nacional de Salud Publica, Cuernavaca, Mexico

Authors: M. L. Perez-Humara, L. Hernandez-Cadena, M. C. Escamilla-Nunez, A. Barraza-Villarreal;
Instituto Nacional de Salud Publica, Cuernavaca, MEXICO.

Ambient ozone exposure and amino acids metabolome in adolescents with overweight and obesity
Background Air pollution is a public health problem already associated with increased cardiometabolic
diseases, however metabolomic pathways involved in air pollution remain not clear, especially in vulnerable
population like adolescents who are at a critical period for development. Therefore, the aim of this study was
to evaluate the relation between short term ozone exposure and amino acid and acyl carnitines in blood
metabolome.MethodsWe conducted a longitudinal study on 9 to 21 years old adolescent with overweight and
obesity from Mexico City. Ambient ozone exposure and other meteorological variables were estimated based
on participants' residential addresses, lag and cumulative average effects were assessed. Three serum
measurements were evaluated in 197 participants at different times over six years of follow-up, 40 metabolites
related to beta oxidation of fatty acids and gluconeogenesis were measured. Factor analysis of the 40
metabolites was performed to identify 3 indexes: acylcarnitine index, amino acid index and a mixed index.
Finally, we used mixed effects models to evaluate the associations between ozone exposure, metabolomic
indexes and the individual metabolite concentrations of the first five metabolites in the index.ResultsLag-1 day
maximum ozone concentration was associated with lower concentrations of amino acid index. Alanine, leucine,
valine and tyrosine had the higher scores in the amino acid index and each of this amino acid concentration
were significant lower with lag-1 and 2 to 5-day average ozone concentration.ConclusionsThis study suggests
that higher concentrations of ozone are associated with lower amino acid index scores and individual amino
acid concentrations in adolescents with overweight and obesity.
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Short-term Exposure to Ambient Particulate Elements and Epigenome-wide DNA Methylation in
Older Men: the Normative Aging Study

Presenter: Cuicui Wang, Harvard T.H. Chan School of Public Health, Boston, United States

Authors: C. Wang?, A. Baccarelli?, L. Hou®, E. Colicino*, J. Shen®, X. Lin?, P. Vokonas®, P. Koutrakis?, J.
Schwartz?;

!Harvard T.H. Chan School of Public Health, Boston, MA, ?Department of Epidemiology and Environmental
Health Sciences, Columbia University, New York, NY, ®Department of Preventive Medicine, Feinberg School
of Medicine, Northwestern University, Evanston, IL, “Department of Environmental Medicine and Public
Health, Icahn School of Medicine at Mount Sinai, New York, NY, SFamily & Preventive Medicine, School of
Medicine, University of Utah, Salt Lake City, UT, 8School of Medicine, Boston University, Boston, MA.

Background: Current research suggests that short- and intermediate- term exposure to ambient particulate
matter is associated with global and gene-specific DNA methylation (DNAm), but little is known regarding the
changes in epigenome-wide caused by particulate elements (PEs). Additionally, the potential pathways remain
unknown.Objective: We evaluated short- to intermediate-term associations between ambient PEs and DNAmM
in epigenome-wide and identified potential biological pathways.Method: We collected whole blood samples
from 691 elderly men in the Normative Aging Study (1999-2013) and measured epigenome-wide DNAmM with
the Illumina Infinium HumanMethylation450 BeadChip. Ambient PEs were measured daily at a fixed monitoring
station and 5 different moving averages from short- to intermediate-term (current day to 28-day) were
considered. Linear quantile mixed models were used to estimate the associations between 15 elements and
DNAmM (N=1, 262 visits), adjusting for fine particle mass, cell type, batch effects, age, body mass index,
smoking, etc. Pathway analysis was also performed to explore the potential biologic mechanisms.Results:
Short- to intermediate-term exposure to PEs was significantly associated with epigenome-wide DNAm,
especially for 28-d moving average. We observed different Bonferroni significant CpGs for different PE, most
of them related with aluminum, iron, silicon, lead, and, calcium. The pathway analyses suggest that the
detrimental effects might be relevant to cell cycle, biosynthetic process, and signal transduction. We also found
that there were several common genes significantly associated with calcium, silicon and lead, such as,
neurodegenerative disease related gene tubulin folding cofactor D.Conclusions: Ours is the first study that find
short- to intermediate-term effects on DNAmM in epigenome-wide by ambient PEs, especially elements
associated with road dust, oil combustion, and wood burning. Our findings provide insight into potential
mechanistic pathways.
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Transcriptome-wide analyses of the effects of ambient PM.s and carbonaceous constituents: results
of the AIRLESS project

Presenter: Wu Chen, BIC-ESAT and SKL-ESPC, College of Environmental Sciences and Engineering,
Center for Environment and Health, Peking University, Beijing, China

Authors: W. Chen?, Y. Han?, Y. Yao?, J. Liu?, Y. Wu#, K. Frank?, T. Zhu?;

IBIC-ESAT and SKL-ESPC, College of Environmental Sciences and Engineering, Center for Environment
and Health, Peking University, Beijing, CHINA, 2Department of Epidemiology and Biostatistics, MRC Center
for Environment and Health, Imperial College London, London, UNITED KINGDOM, ®Department of
Epidemiology, Beijing Anzhen Hospital, Capital Medical University, Beijing Institute of Heart, Lung and Blood
Vessel Diseases, Beijing, CHINA, *Peking University Clinical Research Institute, Beijing, CHINA.

Background: Transcriptome-wide analyses is emerging as a useful tool to investigate the unclear mechanism
behind the well-documented health effects of air pollution. However, the evidence remains limited in human
based studies and mainly focused on the ambient fine particles (PMz.s). Methods: This study investigated the
changes in gene expression profiles in response to acute exposure to ambient PM2s and its carbonaceous
constituents. Based on the AIRLESS panel study, 251 nonsmoking senior participants living in urban (N=123)
and rural (N=128) Beijing, China have undergone 4 times blood drawn. Total RNA was sequenced with RNA-
seq technology by Hi-seq X10. Daily average concentrations of PM2s, elemental carbon (EC), and organic
carbon (OC) in ambient air were measured at a nearby monitoring site. Linear mixed-effects model was used
to screen differentially expressed genes in association with exposure to air pollutants with adjustment for
demographic, socio-economic and lifestyle variables, and consideration of false discovery rate (FDR) < 0.05.
Pathway enrichment analyses were performed with Metacore platform. Results: The numbers of significantly
changed genes associated with the exposure to PM2s, EC, and OC were 1841, 1719, and 1670, respectively.
Large proportions of changed genes were overlapped among the three pollutants, and the number of genes
that only associated with PM2s was 9. Top 50 significantly up-regulated genes were mostly involved in cell
differentiation and inflammatory response (e.g. EVIB2, C5AR1, CD52, CSF2RB and CSF3R), while down-
regulated genes mainly related to mitochondrial function and protein synthesis (e.g. UQCRH, UQCRB, ATP5E,
COX6C and FAU). Pathway enrichment analyses suggested potential mechanisms including inflammatory
response, oxidative stress, apoptosis and survival, and neurogenesis, e.g. IL-3 signaling via ERK and PI3K,
were strongly associated with PM2s, OC, and EC. Conclusions: EC and OC might play key roles in PM-induced
health effects. Transcriptome-wide analyses helped to unveil the potential molecular mechanisms of such
effects.
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P-0012
construction and verification of air quality health index in china

Presenter: Qinghua SUN, China CDC, Beijing, China

Authors: Q. SUN, W. SHI, H. ZHU, Y. ZHONG, T. LI,
China CDC, Beijing, CHINA.

Background: Air Quality Health Index (AQHI) was established in several countries and areas, and has showed
validity in communicating health risks of air pollution. But there is a lack of unified AQHI in China. Methods:
We contructed six indexes: AQHI_99, AQHI_98, AQHI_95, AQHI_log99, AQHI_log_98, and AQHI_log_95, by
summing the excess total non-accidental mortality risks associated with PM2.5,03, NO2, and SO2 and
adjusting them to an arbitratry scale (1-10+). To adjust the distribution of the index, we logarithmic convert the
sum of health risks. To avoied the maximun interference, we use the 99%, 98%, and 95% percentile of excess
total non-accidental mortality risks of all counties in China as normalization factor. To verification the validity
of communicating morbality and morbidity risk, we calculated the relationship between the AQHIs and
morbality, anount of hospitalization, and outpatient number. According to the results, we chose the best AQHI.
To test the ability of the AQHI to indicated a typical contamination event, we plotted the AQHI and air pollution
concentration in several typical contamination event. And we also checked the consistency of AQHI and AQI.
Results: AQHI_98 and AQHI_99 performed better in validity of communicating morbality and morbidity risk
than AQI and other AQHIs. Given the current state of air pollution in China, we tended to opt for stricter
standards: AQHI_98. An IQR increase of AQHI_98 was associated with a 1.0% (95% CI: 0.6 to 1.5) increase
of non-accidental mortality in China and 2.0% (95% CI:1.8 to 2.1) increase of all causes hospital admissions
in Beijing. This AQHI permforms good in indicating typical contamination events and does not conflict with AQI.
Conclusions: We recommend AQHI_98 as Chinese AQHI. The AQHI is a more effective tool to communicate
the health risk of air pollution in China.
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Investigating potential associations between O3 exposure and lipid profiles: A longitudinal study of
older adults in Beijing

Presenter: Ang Li, Chinese Academy of Medical Science, Beijing, China

Authors: A. Li, Y. Mei, M. Zhao, J. Xu, Q. Xu;
Chinese Academy of Medical Science, Beijing, CHINA.

Background: Little information exists on the lipidemic effects of ozone exposure. Few studies have focused on
the different patterns of the association among older adults population, and little attention has been given to
comprehensive lipid indices when evaluating the effect of O3 exposure on the metabolism. Methods: We
conducted a longitudinal study involving 201 older adults in Beijing, China between 2016-2018. A mixed
regression model was applied with random effects to investigate the relationship between O3 and lipid profiles.
Results: O3 exposure positively correlated with TC, LDL-C, CRI-I, CRI-Il and AC at short-term and medium-
term exposure periods. The largest increases in TC, LDL-C, CRI-I and CRI-II were found in the 28-days moving
average indicating accumulative effects over prolonged exposure period. A 10ug/m? increase of O3 at the 28-
days moving average was associated with a significant increase of 3.9% (95% CI: 1.0, 6.9) in TC, 8.2% (95%
Cl: 4.2,12.4) in LDL-C, 4.8% (95% CI: 1.1, 8.5) in CRI-l and 7.0% (95% CI: 2.7, 11.5) in CRI-II. Stratification
by health status and characteristics revealed different patterns of lipid changes among older adults, lipid status,
age, sex and BMI may modify the relationship between O3 exposure and lipid profiles. Conclusions: Our
findings suggest that short-term and medium-term O3 exposure is associated with lipid profiles abnormalities
among the older adults. Evidence also suggests there are patterns within population which differ according to
both health status and demographic characteristics.
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Cognitive impact of polluted landscape and its neural basis: Evidence based on an Event-related
Potential study

Presenter: Jianxun Yang, Nanjing University, Nanjing, China

Authors: J. Yang', M. Liu?, B. v. Berg?, J. Bit;
INanjing University, Nanjing, CHINA, 2University of Groningen, Groningen, NETHERLANDS.

Background Abundant studies suggest that long-term exposure to air pollution such as particulate matter (PM)
can impair cognitive functions. Systemic and brain inflammation induced by pollutants are recognized as the
major cause. Recently, new evidence emerged that even “mild” exposure to air pollution, for instance the visual
impact of air pollutants can influence mental health and cognitive performance. Such effect is hard to capture
but may lead to lowered productivity in daily life. Methods We utilized the event-related potential (ERP)
technique to prove the existence of cognitive impact caused by polluted landscape. Thirty-two undergraduate
students from Nanjing, China participated the experiment. A dot-probe task was designed as follows. Two
horizontal or two vertical dots were presented at the left or right visual field. This target was preceded by a cue
(i.e., clean or polluted pictures) at either the target location (valid trials) or at the opposite location (invalid
trials). Participants were asked to respond to the target (vertical or horizontal) as soon and accurate as
possible. We hypothesized invalid trials and trials cued by polluted pictures would cause participants longer
reaction time. Meanwhile, averaged electroencephalogram signals, i.e. the event-related potential, of four trial
types (clean-valid, polluted-valid, clean-invalid, polluted-invalid) were extracted to reveal the underlying neural
cognitive basis. Results There is a significant positive effect of invalidation, pollution and their interactions on
response time, which means visual impact of pollution distracts attention and slows decision-making process.
ERP data shows a frontal negativity for pollution trials after 1600-2000ms cue onset. This may serve as the
neural basis of how human brain reacts to polluted landscapes. Conclusions To our knowledge, this is the first
study adopting ERP technique to investigate the cognitive impact of visual impact caused by air pollution. The
findings call for attention to this subtle phenomenon especially in developing countries.
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Outdoor Air Quality and Antibiogram Characteristics of Bacterial Isolates of Akure City Abattoirs,
Nigeria
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Onyearugbulem and FUTA abattoirs was carried out to evaluate their quality. Air sampling was done using the
open-settling method on general and selective agar media of the gutter, sleeping bench, slaughtering floor
dumpsite, slaughtering table and roof of the abattoirs. Using standard methods, Presumptive identification of
the bacterial isolates was carried out. An array of ten (10) conventional antibiotics was used to assay the
antibiotic susceptibility characteristics of the bacterial isolates. Multiple antibiotic sensitivity index (MARI) was
determined for isolated bacteria. At Onyearugbulem abattoir, the total Escherichia coli count ranged from
3.6x10 cfu/ml from the gutter and slaughtering table to 6.5%10 cfu/ml from the slaughtering floor, while the total
bacterial count ranged from 1.34x 102 cfu/ml from dumpsite to 2.55x102 cfu/ml from the gutter, the total coliform
count ranged from 2.8x10 cfu/ml from slaughtering floor to 4.1x10 cfu/ml from sleeping bench. Several bacteria
were presumptively isolated. These include: Micrococcus sp., Bacillus sp., Staphylococcus aureus,
Escherichia coli, Proteus sp., Enterobacter aerogenes and Aeromonas sp. Ciprofloxacin (10 ug) had an
inhibitory effect on all the Gram positive bacterial isolates with the highest inhibitory activity on S. aureus at
24.00 mm, and the Gram negative bacteria with the highest inhibitory activity on E. coli at 21.00 mm.
Micrococcus sp. had the highest MARI of 0.8. These findings reveal the presence of multiple-antibiotic resistant
bacteria in Onyearugbulem and FUTA abattoirs’ atmosphere. There is therefore need for routine environmental
sanitation of the slaughterhouses.
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Bayesian Predictive Modeling of Household Air Pollution Concentrations for 25,000 Rural
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Presenter: Matt Shupler, University of British Columbia, Vancouver, Canada

Authors: M. Shupler?, P. Hystad?, P. Gustafson?, M. Brauer?;
tUniversity of British Columbia, Vancouver, BC, CANADA, 2Oregon State University, Corvallis, OR.

Background/Aim: Global quantitative estimation of household air pollution (HAP) exposure is critical for
assessing associated health impacts. Previous global HAP modeling studies have aggregated
publishedmeasurements, which can introduce bias by combining data from various study protocols.
Methods: The Prospective Urban and Rural Epidemiology (PURE)-AIR study, one of the largest HAP
measurement studies to-date, included 48-hour fine particulate matter (PM2s) kitchen concentrations in a
stratified-sample (2,541 households) proportional to primary cooking fuel type across 120 rural communities
within eight countries (Bangladesh, Chile, China, Colombia, India, Pakistan, Tanzania, Zimbabwe).
Additionally, survey data captured detailed information on household cooking characteristics/behaviors.
Random forest modeling was used to rank predictors of measured PM2.5 concentrations. Selected factors and
weakly informative priors from a previous global model using PM2.s measurements available in the WHO Global
HAP database were included in a Bayesian hierarchical predictive model of PM2s concentrations. Model
performance was assessed via leave-one-out cross-validation. The chosen model was then applied to 26,197
households in the eight countries, with available survey data but no PM2s monitoring.
Results: Primary cooking fuel type, heating fuel type, roofing material, primary drinking water source,
household size, household income and kitchen ventilation (windows) were the most important predictors of
household PM:.5 concentrations; an R? of 0.49 and mean absolute error of 49 ug/m?3 resulted from the Bayesian
model. Modeled global average 48-hour PM2s concentrations among households using gas as a primary
cooking fuel (46 pg/m?3; 95%CIl:[32,64]) were lower than those using coal (68 ug/m?3; 95%CI:[37,124]), wood
(72 pg/m3, 95%Cl:[65,80]), grass/shrubs (81 pg/m®;, 95%Cl:[45,147]) and animal dung (98 pg/m3;
95%CI:[50,194]).

Conclusions: HAP monitoring in a strategic sub-sample of households alongside detailed survey data
collection provides a feasible, multinational quantitative assessment of HAP exposure. Improved global
estimates of PM2s concentrations can be used to improve risk assessment models and epidemiological
analyses of HAP.
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Particulate matter air pollution, neighborhood socio-economic status, and leukocyte telomere length
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Authors: E. G. Elliott, N. V. DeVille, I. DeVivo, F. Laden, J. E. Hart;
Brigham and Women’s Hospital and Harvard Medical School; Harvard TH Chan School of Public Health,
Boston, MA.

Background: Telomeres cap and protect chromosomes from degradation and risk factors for telomere attrition
include aging and environmental factors. Although exposure to some air pollutants and neighborhood socio-
economic factors (nSES) have been associated with telomere length, evidence of associations between
exposure to particulate matter (PM) air pollution, nSES, and the interaction between the two in relation to
telomere length is limited and inconclusive. Our objective was to examine the associations between exposure
to short-, intermediate-, and long-term (1-, 3-, and 12-month) exposure to different size fractions of PM (<2.5
microns [PMz2.s], 2.5-10 microns [PM1o-2:5], and <10 microns [PM1o]) and nSES at blood draw, and leukocyte
telomere length.
Methods: We used generalized linear regression models to examine the associations between each of the PM
exposure metrics, nSES, and z-scores of log-transformed telomere length in 10,212 female participants of the
nationwide Nurses’ Health Study, after adjusting for demographics and telomere attrition risk factors. Using
participants’ address history, we applied spatio-temporal prediction models to estimate monthly PM exposures.
Results: In adjusted models, PM2.s exposure per 10 ug/m?® increase was not associated with relative telomere
length: 1-month exposure: B: 0.01, standard error (SE): 0.01, p: 0.40; 3-month exposure: : 0.01, SE: 0.01, p:
0.37; 12-month exposure: 3: 0.01, SE: 0.01, p: 0.34. Results for exposure to PMio-2.5, and PM1o were similar.
nSES at blood draw was also not associated with telomere length: B: -0.001, SE: 0.001, p: 0.28. We observed
no multiplicative interactions between 1-, 3-, and 12-month PM exposures and nSES.
Conclusions: In this study of U.S. women, short-, intermediate-, and long-term PM exposures werenot
associated with telomere attrition for any size fraction of PM; nSES was also not associated with telomere
length. Additionally, we observed no interactions between PM exposures and nSES in association with
telomere length.
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Determinants of exposure to ultrafine particles (PUF) and black carbon (BC) inside Parisian taxi
vehicles: the PUF-TAXI project

Presenter: Melissa Hanna Hachem, Paris University, Paris, France

Authors: M. H. Hachem?, L. Bensefa-Colas?, N. Saleh?, I. Momas?;
!Paris University, Paris, FRANCE, ?Lebanese University, Beyrouth, LEBANON.

Background In the last decades, traffic related air pollutants (TRAP) have decreased in response to the
implementation of stricter emission standards and to new technologies in automobile fleet. Despite these
improvements, taxi drivers remain highly exposed to TRAP due to their proximity to the “traffic source” and the
significant amount of time spent in traffic. Thus, we aimed to identify the determinants of Parisian taxi drivers’
exposure to ultrafine particles (UFP) and black carbon (BC), pollutants of recent interest, inside their
vehicles.Methodsln this cross-sectional study, we studied 499 trips conducted by 50 Parisian taxi drivers from
PUF-TAXI project. UFP and BC were measured inside taxis by Diffusion Size Classifier Miniature® and
microAeth® AE51, respectively, for 9 hours during normal service. Data on vehicles and trips characteristics
were collected by questionnaires and face to face interviews. Associations between pollutants levels and their
determinants were analyzed using Generalized Estimating Equations (GEE) model adjusting for potential
confounders. ResultsUFP (32.3 + 37.5 pt/cm?®) and BC (3.3 + 2.3 ug/m?) mean concentrations per trip inside
taxi vehicles were moderately correlated (r= 0.3, p <0.001). The analyses showed that levels of UFP and BC
inside taxi vehicles were greatly influenced by ventilation settings. The use of air-conditioning (A/C) with closed
windows reduced UFP and BC by 53% and 19%, respectively. However, maximum air protection was obtained
when both A/C and air recirculation were on. Vehicles speed, trips destinations were also significant
determinants of in-taxis UFP and BC levels. In addition, the variability of BC levels inside taxis depended
significantly on ambient air pollution, humidity and trip duration.ConclusionsOur results suggest that exposure
to UFP and BC inside vehicles can be reduced significantly through simple preventative measures likely to be
adopted by professional drivers as well as by all commuters.
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Vale of Tears: The Dangerous Health Effects of Tear Gas Used in the Hong Kong Pro-Democracy
Movement

Presenter: Wai Ho Chak, University of California, Davis, Davis, United States
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tUniversity of California, Davis, Davis, CA, °The Citizens’ Press Conference, Hong Kong, HONG KONG,
3Toronto Rehabilitation Institute, University Health Network, Toronto, ON, CANADA, “Hong Kong Shue Yan
University, Hong Kong, HONG KONG, ®Johannes Gutenberg University Medical Center, Mainz, GERMANY.

Background

Throughout the second half of 2019, the use of tear gas by the Hong Kong Police Force on protesting crowds
has yielded much debate. Previous international studies have recognised the significant and pervasive health
effects of tear gas.
Methods

Researchers at the Citizens’ Press Conference, a citizen-initiated broadcast platform, collected 17766 valid
responses from their large-scale online survey on the participants’ roles in the Hong Kong pro-democracy
movement, the locations of their homes and workplaces, and any adverse symptoms suffered from tear gas
exposure.

Results

Severe medical symptoms induced directly by tear gas, some of which unseen in previous studies elsewhere,
have been recorded. Results from our structural equation modelling analysis show significant associations
between the respondents’ symptom scores and their roles in protests, the number of geographical districts in
which they have come into direct contact with tear gas, a gender bias, and the amount and types of protective
gear used (albeit a measure of their involvement in street protests and on the frontline). The respondents’ roles
in protests and the gender bias are also significantly correlated with their symptom scores for indirect
exposures to tear gas, i.e. when they are not actively participating in protests.
Conclusions

Our findings suggest that adverse medical symptoms from tear gas exposure are pervasive across both
protesting and non-protesting demographics, and specific susceptible subpopulations of note have been
identified. Inter-district spread of irritants originating from areas where episodes of tear gas overuse by the
police have occurred has also been denoted in our results. Future modelling studies of the geographical flow
of tear gas chemicals and subsequent analyses on the health risk this brings to residents should be pursued
for a fuller understanding of the whole picture of the adverse effects of tear gas on the health of the Hong Kong
population.
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Assessment of multipollutant ambient air composition on type 2 diabetes mellitus using machine
learning.

Presenter: Naomi Oiwa Riches, University of Utah, Salt Lake City, United States

Authors: N. O. Riches;
University of Utah, Salt Lake City, UT.

Type 2 diabetes mellitus (DM) is a complex multifactorial disease affecting over 30 million people in the United
States (9.4% of the population). The last two decades have seen an increasing volume of research on the
effects of air pollution (AP) on numerous health outcomes, including DM, with varied results. To address this,
we employed an unsupervised ML algorithm, k-means clustering, to assess multiple AP components, which
may show interactions between the constituents on health that traditional regression models don’t capture.K-
means was performed on 53,284 observations collected by the US Environmental Protection Agency during
2003-2012 and downloaded from their website. The following are the AP constituents used for partitioning:
carbon monoxide (CO), nitrogen oxide (NO), nitrogen dioxide (NOZ2), ozone (03), sulfur dioxide (SO2),
particulate matter with a diameter of 10um or less and 2.5um or less (PM10 and PM2.5, respectively). Change
in annual DM incidence, data from the US Center for Disease Control and Prevention, was calculated by
subtracting annual DM incidence from the following year for each US county, then matched to AP by year. The
k-means analysis resulted in six clusters. The change in annual DM incidence was statistically different in all
but two clusters. The cluster with the greatest change in DM incidence (0.19 per 1000) also had the highest
concentrations of CO, NO, NO2, PM10, and PM2.5. Additionally, the mean SO2 level was greater than twice
the mean SO2 for all observations. The cluster with the largest decrease in DM incidence (-0.19 per 1000)
also had the lowest levels of CO, NO, NO2, PM10, PM2.5, and SO2. Using an unsupervised k-means
algorithm, we showed multiple AP components were related to increased incidence of DM even when average
concentrations were below the National Ambient Air Quality Standards.
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Long-term particulate matter 2.5 exposure, insulin resistance and type 2 diabetes risk in Mexican
adults: results from GEA study.
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nstituto de Investigaciones Biomedicas UNAM, Mexico City, MEXICO, 2Instituto Nacional de Perinatologia,
Mexico City, MEXICO, ®Instituto Nacional de Salud Publica, Mexico City, MEXICO, “Instituto Nacional de
Cardiologia Ignacio Chavez, Mexico City, MEXICO.

Background/Aim. Type two diabetes mellitus (T2DM) is a leading cause of morbidity and mortality in Mexico.
The aim of this study was to examine associations between particulate matter 2.5 (PM2.5) exposure and T2DM
risk.Methods. This study comprised 1478 individuals belonging to the Genetics of Atherosclerotic Mexican
Study (GEA) in Mexico City. Type 2 diabetes mellitus was defined by the American Diabetes Association
criteria and insulin resistance (IR) was considered when the HOMA-IR (Homeostatic Model Assessment of
Insulin Resistance) values were more than 75 percentile. PM2.5 concentrations for long-term periods (1 to 9
years) were assigned by inverse distance weighted (IDW) of data from air quality monitors. Linear regression
models or logistic regression models were employed to assess long-term PM2.5 exposure and continuous
variables (HOMA-IR or glycosylated hemoglobin [Hb1Ac]) or binary outcomes (T2DM or IR ), respectively. All
models were adjusted for age, sex, body mass index, socioeconomic status, marital status, smoking, physical
activity and total calories intake. Results. The prevalence of T2DM was 13.2% and for IR was 57.9%. PM2.5
exposure at year 1, 3, and 5 years before the baseline visit were significantly associated with higher HOMA-
IR and IR. Each 10 ug/m3 of PM2.5 at year 1 was associated with 16% (95% CI: 1.01-1.33) higher odds of IR,
and year 5 with 20% (95%CI: 1.05-1.36) higher odds of IR. Each 10 ug/m3 PM2.5 increased at year 2 (0.4%
[95% CI: 0.04-0.74]) and 7 (0.5% [95% CI: 0.14-0.80]) were associated with increased HbAlc. Finally, no
significant associations were observed between PM2.5 exposure at any time point and type 2 diabetes mellitus
risk. Conclusions. The association between long-term exposure to PM2.5 and insulin resistance is relevant in
the context of high obesity rate and poor glycemic control characteristic of Mexican adults.
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Short-term exposure to indoor PM2s on depressive symptoms: Ko-CHENS Mom study
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'Ewha Woman'’s University, Seoul, KOREA, REPUBLIC OF, Occupational Safety and Health Research
institute, Korea Occupational Safety and Health Agency, Incheon, KOREA, REPUBLIC OF, *Department of
Preventive Medicine, Seoul National University College of Medicine, Seoul, KOREA, REPUBLIC OF,
“Department of Occupational Health, Catholic University of Daegu, Daegu, KOREA, REPUBLIC OF,
SDepartment of Occupational and Environmental Medicine, Ulsan University Hospital, University of Ulsan
College of Medicine, Ulsan, KOREA, REPUBLIC OF.

Background/Aim The results of previous studies evaluating the associations between short-term PM exposure
and depressive symptoms were inconsistent. However, no studies have evaluated on the relationship between
indoor particulate matters and depressive symptoms in housewives. Most housewives spend a lot of time at
home and do housework, which can generate indoor particulate matter, such as cleaning and cooking.
Therefore, we investigated the impact of short-term exposure to indoor PM on depressive symptoms among
Korean housewives in Ko-CHENS Mom study. Methods We recruited a total of 306 housewives (from January
2018 to February 2020) in Seoul and Ulsan, Republic of Korea. The indoor PM concentrations of each
participant were measured by sensors for consecutive 7-days before completing health questionnaire. In
addition, indoor PM concentration, two days before completing health questionnaire, was measured by
gravimetric analysis. The Korean version of Center for Epidemiologic Studies Depression Scale (KCES-D) was
used to evaluate depressive symptom during the study. The CES-D cut-off score was 16 or higher. We
analyzed the association between indoor PM and CES-D by logistic regression adjusting for BMI, income level,
education level, regions, smoking status, job status, time of stay at home and meteorological data (daily mean
temperature and relative humidity). Results A total of 138 housewives included in this study. The average (SD)
indoor PM2s and PM1o concentrations was 27.6 (17.4) ug/m? and 43.8 (23.9) ug/m326 (18.8%) out of total
housewives were a CES-D score of 16 or higher. The 10 ug/m?increase in concentration of indoor PMa.s
(OR=1.42, 95% CI: 1.06, 1.88) measured by gravimetric analysis was statistically associated with in CES-D.
Exposure-response curve was used to capture linear relationship between indoor PM and depressive
symptom. Conclusion Our study has found evidence that short-term exposure to indoor PM2s levels is related
to the depressive symptoms in housewives.
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Disease vulnerability and PAH biomonitoring in urban population exposed to air-borne particulate
matter
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PAKISTAN, SUniversity of Gujrat, Gujrat, PAKISTAN.

This study was conducted in urban area of Rawalpindi city with an aim to analyze population exposure to
particulate matter (PM) and Polycyclic Aromatic Hydrocarbons (PAHS) in relation to their vulnerability for
diseases. Biomonitoring study using serum naphthalene, pyrene and urinary 1-hydroxyprene was also
conducted to quantify PAH exposure. The health risks based on self-reported health status was also noted
using a questionnaire. Results of HPLC based serum analysis showed that mean concentration of blood
naphthalene was 106 pg L' which had significant correlation with cigarette smoking (r=0.49; p<0.01).
However, pyrene body burden (mean 19.18 ug L) appeared to be a significant predictor of urinary 1-
hydroxyprene pyrene (69.9 umol mol?! creatinine). Among people associated with petroleum related
occupations, there was fairly high significant effect of daily work-hours and job duration on serum pyrene levels.
Urban population exposed to 6 hour per day or more had significantly high prevalence of physical disorders
(OR=2.79, 95% CI=1.28-6.09). Neurasthenic symptoms were found in 65% of the subjects and were
associated with years of involvement in job. Ten years or more occupational work at petrol pumps attributed
substantial development of neurasthenic effects (OR=2.80, 95% CI=1.23-6.34). We conclude that subjects
associating disturbances in physical and neurological behavior with petrol related occupation rated their overall
health and functional capacity significantly poorer than that of urban area general population. A direct
relationship between exposure to PM with population illness was observed especially during winter. To
promote health of occupational groups, reduction in work hours and provision of masks and gloves could be
introduced as health interventions.
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Clinical outcomes associated with long-term exposure to airborne particulate pollution in kidney
transplant recipients
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We aimed to evaluate the relationship of 10-um particulate matter (PM10) with the risk of graft failure, mortality,
and decline of graft function in kidney transplant recipients (KTRs). Air pollutant data were obtained from the
Korean National Institute of Environmental Research and linked to those of 1,532 KTRs who underwent kidney
transplantation in tertiary hospital from 2001 to 2015. Survival models were used to evaluate the association
of PM10 concentrations and the risk of death-censored graft failure (DCGF), all-cause mortality, and biopsy-
proven rejection (BPR) over a median follow-up of 6.31 years. The annual average PM10 exposure after KT
was 27.1 £ 8.0 uyg/m3. Based on the 5-year baseline exposure, a 1-ug/m3 increase in PM10 concentration
was associated with increased risk of DCGF and BPR. All-cause mortality was significantly associated with 5-
year average PM10 concentrations before the event in fully adjusted models. Long-term PM10 exposure has
a significant association with respect to the risk of BPR, DCGF, and all-cause mortality.
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Daily Variation of Air Pollutants Near an Elevated Highway System
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ISUNY ESF, Syracuse, NY, 2Syracuse University, Syracuse, NY.

[-81 is an elevated viaduct and goes through the heart of Syracuse, with local businesses and communities
located underneath it. The safety limit of the viaduct is ending, and the NY Department of Transportation (DOT)
is looking for recommendations to rebuild the roadway using its current elevated design or lower the highway
to ground level creating a community grid. People living below |-81 are concerned about increases in air
pollution if 1-81 is lowered. With no knowledge of current air quality levels in this community, assessing how
lowering the highway would impact the neighborhood is impossible. We began an air quality monitoring
campaign to measure pollutant levels simultaneously near the highway and on the ground below. Models
generated by the DOT suggest traffic levels will not change if the highway is lowered. By monitoring air quality
at highway and ground levels, results will offer a glimpse of potential air quality problems that could arise. To
assess daily variation in traffic-related particulate matter (PM) near this highway, a site adjacent to 1-81 was
selected. Two high-volume cascade impactors were placed at ground and highway levels of a building to
collect daily PM samples for two weeks over two seasons. Two real-time PM monitors measured PM number
concentration with elevation. For fine PM at the rooftop location, the average number of particles was 1.2 times
higher with a maximum of 10 times higher. Three days in summer had exceptionally high vehicle flow and had
PM concentrations ranging from 4.5 to 10 times higher at highway level. Results from gravimetric analyses
agreed with measured number concentrations. This data shows particle count and PM concentration are
variable with elevation and suggests that vehicle emissions may be more influential at highway level, implying
air quality may be affected if the community grid option is pursued.
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The Saliva Metabolome for Monitoring the Impact of Air Pollution Exposure on Human Health

Presenter: Zhenjiang Li, Emory University, Atlanta, United States

Authors: Z. Lit, C. Chang!, R. Golan?, S. Ebelt!, R. Greenwald?®, A. G. Russell*, D. P. Jones?!, H. H. Chang?,
J. A. Sarnat?, D. Liang?;

'Emory University, Atlanta, GA, ?Ben-Gurion University of the Negev, Beersheba, ISRAEL, *Georgia State
University, Atlanta, GA, “Georgia Institute of Technology, Atlanta, GA.

Background. Blood metabolomics is a sensitive tool for measuring complex environmental mixtures and
biological responses. It is possible that saliva, a filtrate of blood, may serve as an alternative, non-invasive
biospecimen to blood plasma, although its use for specific metabolomic applications requires validation.
Methods. To compare metabolomic features in saliva and plasma, we examined longitudinal biospecimens
from 53 college students living at various distances to a traffic hotspot over four months, as well as their
exposure to traffic-related air pollutants (TRAP). All samples were analyzed using liquid chromatography with
high-resolution mass spectrometry. We compared metabolic features detected in saliva and plasma and
examined the impacts of TRAP on saliva and plasma metabolome using an advanced untargeted Metabolome
Wide Association Study workflow. Results. Using hydrophilic interaction liquid chromatography with positive
electrospray ionization, we extracted a total of 13,604 metabolic features from 156 pairs of saliva and plasma
samples, with 5,699 in plasma and 7,905 in saliva. We detected 1,975 unique metabolic features in both
plasma and saliva, with a Pearson’s correlation coefficient of the overlapping features of 0.53. Using linear
mixed effect models, 727 and 466 overlapping features were found to be associated with at least one or more
TRAP indicators in plasma and saliva, respectively, with 81 features consistently significant in both biometrics.
Four and eight biological pathways were independently associated with TRAPs among saliva and plasma
features, respectively, where carnitine shuttle and lysine metabolism are the commonly perturbed pathway in
both biometrics. Conclusions. With moderate-to-strong correlation with plasma metabolome, and similar
patterns of perturbed metabolic pathways, we found saliva to serve as a moderately sensitive, non-invasive
biometric for short-term exposure to elevated air pollution. While providing a less comprehensive signal of
response, these results are promising and supportive of future validation for its use in environmental exposure
applications.
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Exposure to ambient PM2.5 and cognitive function in older adults in Mexico

Presenter: Karla Mariana Valdez-Trejo, Instituto Nacional de Salud Publica, Cuernavaca, Mexico
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Galveston, TX, El Colegio de la Frontera Norte, Tijuana, MEXICO.

Background: Recent observational studies have shown that chronic exposure to fine particulate matter (PM2.5)
is associated with a poorer cognitive function in older adults. However, evidence of the association with
cognitive test performance has not always been consistent. Furthermore, most of the available studies are
cross-sectional and have been carried out in developed countries. Objective: To evaluate the association
between exposure to ambient PM2.5 and cognitive function in adults participating in the Mexican Health and
Aging Study (MHAS), in 2012 and 2015. Methods: Measures of cognitive function, sociodemographic and
health data were obtained for each MHAS participant in 2012 and 2015 waves. A total of 1544 for 2012 and
693 for 2015 adults aged 50 years and older, who had exposure and cognitive test data, composed the
preliminary analytical samples. Cognitive function was assessed using a modified version of the screening
portion of the Cross-Cultural Cognitive Examination (CCCE), including tests of orientation, verbal learning
memory, verbal recall memory, visual scanning, visuospatial abilities, visual memory, verbal fluency, and
numeracy. Long term exposures to PM2.5 were estimated by a spatial analysis using concentrations from
monitors and the Inverse Distance Weighting (IDW) method, 1, 2 and 5 years preceding cognitive testing of
each participant. Association between exposure to PM2.5 and cognitive function was estimated using linear
regression models. Preliminary Results: Adjusted linear regression models for 2012, showed statistically
significant lower scores in 2nd and 3rd PM2.5 exposure tertiles, compared with lower exposure tertiles, for
verbal learning memory (-0.175 to -0.184), visual scanning (-2.26 to -2.64) and visual memory (-0.23 to -0.39)
tests. Conclusions: Environmental exposure to PM2.5 seems to affect neurocognitive functioning in Mexican
adults 50 years and older, a complementary analysis will be performed and presented.
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3University Medical Centre Groningen, Groningen, NETHERLANDS, “Vrije Universiteit, Amsterdam,
NETHERLANDS, SAmsterdam UMC, Amsterdam, NETHERLANDS.

Background/Aim Studying the internal exposome has the potential to provide insight into the biological
pathways through which air pollutants affects disease risk. In this study we linked long-term estimates for
seven air pollutants and their elemental composition to transcriptomics data collected in the Dutch Twin
Register (NTR) cohort. In addition to standard regression techniques we exploited the twin design by
comparing gene expression among pairs of monozygotic and dizygotic twins. Replication of findings will be
conducted in the Dutch NESDA cohort. Methods In both discovery (NTR, n= 2438) and replication (NESDA,
n= 2341) cohorts, long-term land use regression model estimates were generated for nitrogen oxides (NOz,
NOx), particulate matter (PMzs (including elemental composition), PM2zsabs, PMio, PMcoarse) and ultrafine
particles (UFP). Other covariates were assessed using geospatial methods or questionnaires. Gene
expression was assessed using Affymatrix U219 arrays (n=44,241 probes). Multi-variable univariate mixed-
effect models were used to assess the association between these air pollutants and the transcriptome.
Functional analysis was conducted using DAVID (v6.8). Results In the NTR cohort long-term exposure to PMz.5
(and few of the other pollutants) was associated with 374 transcripts (Benjamini- Hochberg p<0.05). Elemental
Copper and Sulphur in PM2s significantly contributed to this signal. Associations were stronger among
residents of less urban areas, with lower exposure levels, and weaker among men. Results were robust in a
series of sensitivity analyses. Genes most significantly differentially expressed were ZNF791, BTBD1 and
OSBPL8 (upregulated), and WIPF2 (downregulated). We observed strong evidence for enrichment of
phosphoprotein and alternative splicing pathways. Twin-only models did not yield strong associations.
Replication analyses in the NESDA cohort are ongoing. Conclusions Results from our analyses in the NTR
cohort suggest a distinct PM2s signal in the peripheral blood transcriptome, primarily occurring in
phosphoprotein and alternative splicing pathways.
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Lower placental iodine concentrations are linked with higher concentrations of ambient PMas
exposure during the last trimester of pregnancy.

Presenter: Kristof Y. Neven, Hasselt University, Diepenbeek, Belgium

Authors: K. Y. Neven', C. Wang?', A. Ruttens?, T. S. Nawrot?;
IHasselt University, Diepenbeek, BELGIUM, 2Sciensano, Tervuren, BELGIUM.

Background - The essential trace element iodine is needed for an optimal (neuro)-development of the fetus
via the production of thyroid hormones. Recent findings indicate that exposure to ambient air pollution was
linked with mild thyroid dysfunction during pregnancy. We hypothesize that air pollution might alter the
placental iodine concentrations during gestation. Methods -We determined the placental iodine concentrations
in 470 mother newborn pairs included in the ENVIRONAGE birth cohort. Maternal residential PM2.s (particulate
matter with a diameter < 2.5 pym), NO2, and black carbon concentrations were determined during the pregnancy
using a high-resolution air pollution model. Using distributed lag nonlinear models (DLNM), we modeled the
gestational week-specific association between placental iodine concentrations and air pollutants. Results -
Significant inverse associations were observed between gestational exposure to PMz.s at weeks 28 to 35 and
placental iodine concentrations. Cumulative estimates over the trimesters of pregnancy showed that in the
third trimester of pregnancy (week 27 until delivery) an increase of 5 ug/m?®in PM2.s exposure was associated
with a decrease of 0.85 pg/kg in placental iodine concentration (95%ClI: -1.56 to -0.14). These associations
were adjusted for maternal pre-pregnancy BMI, gestational weight gain, household smoking behavior,
maternal alcohol consumption, maternal education, maternal age, vitamin use, gestational age, date and
season at delivery, and newborns’ sex. No significance was found between placental iodine load and the
ambient NO2 or black carbon exposure.Conclusions- Gestational exposure to PMzs is linked with a lower
placental iodine concentration. This decrease indicates that ambient air pollution might interfere with the
normal uptake mechanisms of iodine, which could results in worse neurocognitive health outcomes later in life.
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Short-Term Exposure to Fine Particulate Air Pollution and Emergency Department Visits for Renal
Diseases in the Atlanta Metropolitan Area

Presenter: Jianzhao Bi, Emory University, Atlanta, United States

Authors: J. Bi, E. J. Weill, V. Barry, S. Ebelt;
Emory University, Atlanta, GA.

Background: Emerging toxicological evidence has shown that inhaled fine particulate matter (PMzs) may
directly or indirectly affect distant organs including kidneys. However, there is limited epidemiologic evidence
about the impacts of short-term exposure to PMz.s on kidneys.
Objectives: We investigated the associations between short-term exposure to PM2.s, major PM2.s components,
and criteria gases and emergency department (ED) visits for renal disease outcomes during 2002-2008 in
Atlanta, Georgia.
Methods: Poisson time-series models with unconstrained distributed lags were run to estimate the acute
effects of air pollutants on counts of ED visits for renal disease outcomes (all renal diseases and acute renal
failure [ARF]), controlling for meteorology (air temperature and dew-point temperature) and time (season, day
of week, holidays, and long term trend).
Results: For all renal diseases, significant associations were observed for 8-day (lag 0-7) exposure to CO (rate
ratio [RR] = 1.025, [95% CI: 1.009, 1.042]), NO2 (1.021, [1.002, 1.040]), NOx (1.019, [1.002, 1.035]), organic
carbon (OC) (1.019, [1.006, 1.033]), and elemental carbon (EC) (1.014, [1.000, 1.029]) per interquartile-range
(IQR) increase. For ARF, significant associations were shown for 8-day exposure to O3 (1.081, [1.012, 1.156]),
PM2.5 (1.035 [1.007, 1.063]), nitrate (1.039, [1.006, 1.074]), OC (1.035, [1.009, 1.063]), and EC (1.032, [1.004,
1.061]) per IQR increase. The estimated associations were stronger for ARF than all renal diseases. Single-
day exposures showed a specific lag pattern, where lags 2 and 3 had the strongest associations for all renal
diseases and lag 7 was an additional peak for ARF.
Conclusions: Robust associations between short-term exposure to fine particulate air pollution and renal
disease outcomes, particularly ARF, were observed. This study adds to the growing epidemiologic evidence
that fine particles may impact distant organs. In particular, the air pollution-related impacts on renal disease
may be experienced over the short term.
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Spatial Decomposition of NO, and PM.s National Exposure Disparity in the United States, 2000-2010

Presenter: Jiawen Liu, University of Washington, Seattle, United States

Authors: J. Liu, J. D. Marshall;
University of Washington, Seattle, WA.

Introduction: US outdoor concentrations and racial-ethnicity disparities of criteria pollutants have declined on
average during the decades since the 1990 Clean Air Act Amendments. We investigate how much different
spatial levels contribute to overall racial-ethnicity disparity in US. Methods: We determine state-level
decomposition with land-use regression model data, dividing overall disparity into inter-state and intra-state
disparity. Inter-state disparity is used to determine disparity caused by living in different states. It’s calculated
by population-weighted average for each racial-ethnicity group by setting all population in the same state with
the same pollutant concentration, i.e. the state weighted average concentration. Intra-state disparity
determines disparity caused by living in different places within the same state and it’s the difference between
overall disparity and inter-state disparity. Another decomposition is based on spatial decomposition model at
census block level, dividing pollution concentration into short, short-medium, medium-long and long range.
Disparities at different ranges are population-weighted average of demographic data and range-specified air
pollution data at the block level. Results: Black experience more intra-state disparity for CO, PM2.s, PM1o and
NO: from 1990 to 2010. Inter-state disparity contributed more for CO, PM1o, and NO:2 for Hispanic and Asian
in 1990, while intra-state disparity became more dominated for PM1o and NO2 for Hispanic in 2000 and 2010.
Hispanic and Asian both experience an advantage from inter-state disparity for SO2. Short-medium and
medium-long range contribute most to overall disparity for all four race-ethnic groups for NO2 while long-range
disparity contributes most for all groups besides White for PM2s. Conclusions: Racial-ethnicity group can
experience both advantage and disadvantage at different spatial levels. Overall disparity for NO2 comes mostly
from locally (intra-state; medium range) while PMzs disparity related more with regional sources (inter-state;
long-range). Temporal disparity decomposition showed NO: becomes more local-impacted and PMas
becomes more regional-impacted from 2000 to 2010.
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Air Quality and sick building syndrome symptoms in a public building in Athens, Greece
loannis Nezis!, George Biskos?3, Konstantinos Eleftheriadis*, Prodromos Fetfatzis?, Olga Popovicheva®,
Nikolay Sitnikov®, Olga-loanna Kalantzi!

1 Department of Environment, University of the Aegean, Mytilene, 81100, Greece 2Climate and Atmosphere
Research Center, The Cyprus Institute, Nicosia, Cyprus 3Faculty of Civil Engineering and Geosciences, Delft
University of Technology, Delft, The Netherlands “Environmental Radioactivity Laboratory, N.C.S.R.
“Demokritos”, 15310 Ag. Paraskevi, Greece SInstitute of Nuclear Physics, Moscow State University, 119991,
Moscow, Russia ®Central Aerological Observatory, Moscow region, 141700, Russia

Background: The objective of this study was to investigate the concentrations of particulate matter (PMzs) and
Black Carbon (BC) and the prevalence of sick building syndrome (SBS) symptoms of civil servants working in
a public building in the center of Athens, Greece.
Methods: Continuous air measurements were carried out from March until May 2016 (24 hours, 7 days per
week) in four different types of rooms, including an office, a printer room and two filing rooms, representing
both high and low exposure environments. Data on SBS symptoms was collected from 73 employees.
Results: Indoor PM2s and BC concentrations in the office ranged from 5.9 to 14.3 ug/m® and 1.1 to 1.9 pg/m?,
respectively. During working hours the indoor PM2.s and BC to outdoor ratio (I/O) was higher than 1. The most
commonly reported SBS symptoms were irritation of the eyes, a stuffy or runny nose, headache and
drowsiness. These symptoms occurred “often” or “always” and subsequently disappeared after leaving the
building. Female employees were more likely to report SBS symptoms than male employees (“Unusual
tiredness or fatigue” OR = 5.4; “feeling depressed” OR = 4.1).
Conclusions: PM2s and BC concentrations varied substantially between the different rooms depending on the
ventilation, construction characteristics and indoor activities.
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Developing an air pollution exposure surveillance system in England; a new national vulnerability
indicator

Presenter: Tony Fletcher, London School of Hygiene and Tropical Medicine, London, United Kingdom

Authors: O. Adedire?, H. Crabbe?, R. Hams?, C. Mitsakou?, A. Doutsit, T. Fletcher!, G. Leonardi*, M.
Reacher?;

!Public Health England, Didcot, UNITED KINGDOM, ?Public Health England, Cambridge, UNITED
KINGDOM.

Background: Air pollution is a serious public health issue. Providing better information on vulnerabilities to poor
air quality will help stakeholders (local authorities) focus on protecting those most at risk. Public Health England
was tasked to develop enhanced vulnerability surveillance for air pollution, as part of the Environmental Public
Health Tracking programme, which includes surveillance of hazards (such as air pollution), exposures
(concentrations of PM2s and NO2) and susceptibility (pre-existing health conditions). Aims: 1) To scope and
develop pilots to demonstrate feasibility of air pollution exposure surveillance for stakeholders in England, 2)
To agree potential new indicators to represent human vulnerabilities to air pollution, and 3) to help identify
areas with populations who are sensitive, i.e. by age or socio-economic status (SES). Methods: We formed a
working group which included several surveillance experts. In developing a new model for England, the
vulnerability indicator development was split into two stages: 1) choice of exposure data and susceptibility
indicator, and 2) linkage of the exposure and susceptibility indicators to produce population-vulnerability that
can be provided in a useful output format, e.g. map, rating index or indicator. Results: Initially, we focused on
susceptibility to ambient air pollution: age, SES and location, and related these to air pollution (PM2.5 and NO2)
concentrations. We combined the exposure data and susceptibility to derive the vulnerabilities indicator. We
scoped out different methodologies, practicalities, constraints and their application to pilot areas. Conclusions:
An air pollution exposure surveillance system is being designed for England. The priority was showing where
exposure needs to be tackled to reduce health effects including mortality associated with exposure to outdoor
air pollution. Next, the indicator needs to reflect the impact of interventions where changes in air pollution
occur.

*%%



32fnnual‘Confer_ence of
thelnternational S@ciety for

Environmental Epidemiology

V'EL-’,-LULXL Advancing Environmental Health in a Changing World

CONFERENCE

ABSTRACT E-BOOK 2020

August 24-27,2020

Theme: Air quality health effects

P-0038
The Gut Microbiome Contributes to the Association Between Ozone Exposure and Fatty Acid
Oxidation
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5Sonoma Technology, Petalum, CA.

Background: Our prior work has shown that ambient ozone (O3) is associated with the human gut microbiome.
Given that up to 66% of circulating metabolites are associated with at least one gut bacterial taxon, this study
aimed to explore the hypothesis that O3 exposure is associated with circulating metabolites via the gut
microbiome.

Methods: This study was performed in 93 young adults (18-21 years) from the Southern California Children’s
Health Study who had available data for prior year 24-hour O3exposure estimated from central site monitors,
the gut microbiome via shotgun sequencing, and fasting serum concentrations of 64 metabolites. Principal
component (PC) analysis identified the top three metabolite clusters that represented short- and medium-chain
acylcarnitines (PC1), non-esterified fatty acids and its oxidation by-products (PC2) and branched-chain amino-
acid catabolism (PC3). FDR adjusted p-values are shown for Kendall correlations and results from mediation
analyses are reported.
Results: Higher O3 was associated with a lower relative abundance of 434 gut bacterial genera and 318 gut
bacterial species (p<0.10). O3 was only associated with PC1 (p=0.046, r=0.21) and PC2 (p=0.046, r=-0.20).
Among bacterial genera associated with O3, 14 were negatively associated with PC1 metabolites (C8, C10:1,
C10:2, C10:3, C12, C14:1-OH). One gut bacterial pathway, dTDP-L-rhamnose biosynthesis |, was enriched
with higher O3 (p=0.059, r=0.24) and was correlated with C14:1-OH (p=0.04, r=0.28) and C12 (p=0.068,
r=0.26). Lastly, these taxa appeared to mediate associations between O3 and PC1 (p<0.05). Potential
confounders (body mass index, socioeconomic status, energy intake) were not associated with both the gut
microbiome and PCs.
Conclusion: This preliminary analysis suggests that greater O3 exposure could potentiate adverse effects on
mitochondrial fatty acid metabolism among young adults, which may increase the risk for metabolic diseases.
While this effect may be mediated by alterations to the gut microbiome, additional work integrating multi-omics
measures is needed.
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Risk of air pollution on daily mortality in a suburban district is different from a urban district
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Yaya Gu, Center for Environmental Health Risk Assessment and Research, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China

Han Zhang, Center for Environmental Health Risk Assessment and Research, Chinese Research Academy
of Environmental Sciences, Beijing 100012, China

Zhanlu Lv, Center for Environmental Health Risk Assessment and Research, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China

Background/Aim Almost all studies on the effect of air pollution on mortality in China focus on large or medium-
sized cities. There was rarely report for suburban areas. However, there were enormous differences between
them, including green space, per capita disposable income, density of population, coal consumption and
education years. This will affect or modify the risk of mortality. In order to find a clue for further research, we
tend to compare the effect of air pollution on daily mortality between urban and suburban populations.
Methods A suburban district(Shunyi) and a urban district(Chaoyang) in Beijing was selected. Data on mortality,
air pollution and weather were collected from 2012 to 2016, and ecological environment and social-economy
in 2016. The GAM was applied to established model.

Results The air quality was very similar in two districts. The levels of PM2.5, PM10 and O3max-1h were
81.1ug/m3, 101.1ug/m3, 111.8ug/m3 in Shunyi, and 83.6ug/m3, 113.2ug/m3, 111.1ug/m3 in Chaoyang. For
every 10ug/m3 PM2.5 increasing non-accidental mortality and mortality caused by cardiovascular disease
increased by 0.56% and 0.60% in Shunyi, which were 2.24 and 2.00 times as in Chaoyang. Meanwhile every
10ug/m3 PM10 increasing was associated with increase of 0.48% for non-accidental mortality and 0.52%
mortality caused by cardiovascular disease in Shunyi, which were 2.00 and 2.20 times as in Chaoyang.
Corresponding risks for ozone were very similar. The increase for non-accidental mortality were 0.59% in
Shunyi and 0.52% in Chaoyang with 10pg/m3 increase, while mortality caused by cardiovascular disease
increased by 0.56% and 0.67%.

Conclusions The risks of ambient particles on non-accidental mortality and mortality caused by cardiovascular
disease were great different between suburban and urban populations, while these of ozone were similar. All
suggested that we should pay more attention to the study on rural population.
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Comparison of PM2s exposure estimates in the REGARDS cohort: understanding differences by
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Drexel University Dornsife School of Public Health, Philadelphia, PA, >The University of Alabama at
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Background: There is biologic rationale for associations between ambient PM2.s exposure and type 2 diabetes.
However, studies of these associations demonstrate mixed results, potentially due to differences in: PM2s
estimation by community types and regions; PMzs estimation methods that optimize temporal vs. spatial
variability; and exposure lags and durations assigned to individuals for evaluation with diabetes outcomes.
Methods: We evaluated several PMzs data sources and exposure assignment choices for 10,332 participants
free of diabetes at baseline (2003-2007) and with follow-up data on diabetes in the REasons for Geographic
and Racial Differences in Stroke (REGARDS) cohort. We calculated exposure durations of 2-weeks, 30-days,
and 1-year; lagged 1-day, 6-months, and 1-year prior to baseline, and evaluated these by: US region
(Northeast, South, Midwest, and West); community type (high density urban, low density urban, suburban and
small town, and rural); and year for two sources of PMz.s: CDC EPA Downscaler model and CDC Wonder data
modeled from NASA satellite observations and EPA monitor data. Results: Participants in the analysis had a
mean (SD) age of 63.0 (8.5) years, were 55.8% female; 32.4% black. The mean (SD) PMzs estimates from
CDC Wonder were 13.5 (4.2) ug/m?, 13.5 (3.6) pg/m?3, and 13.3 (2.0) yg/m?, for 2-week, 30-day, and 1-year
exposure periods, respectively. One-way analysis of variance (ANOVA) of PM2s exposure estimates of all
durations showed significant differences (p < 0.01) by community type, region, and year. Differences by region
and community type became more pronounced with longer exposure durations. Analysis of additional
exposure lags and durations is in progress. Conclusions: These results suggest that exposure assignment
choices can either exacerbate or mitigate underlying spatial differences in this cohort, which can lead to
differential associations between PM2s and diabetes. Future work should focus on better exposure
classification in order to more clearly estimate this association.
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Background: People spend most of their time indoors, limiting exposure to natural environments that negatively
impact occupants, including cognition. Biophilic design is one strategy to integrate natural elements to indoor
environments, though the research has focused predominantly on the impact of visual biophilic elements, like
plants. The current study measured the impact of both visual and auditory biophilic design elements on
cognitive performance. Auditory biophilic elements consisted of regionally specific nature sounds (e.g. running
water, wind, local birds) played from overhead speakers. Visual biophilic elements included physical plants
and rotating digital images of natural landscapes. Methods: Thirty-seven office-workers across three cohorts
relocated to the lab, where they performed their regular work duties for 10 weeks in a simulated office
environment. After a two-week acclimation period, participants experienced each condition (baseline, visual-
only, audio-only, and multimodal) for a one-week period twice in a randomized order. Impacts on cognition
were measured through executive function tasks, including working memory (WM), response inhibition (RI),
and task switching (TS). Results: Linear mixed effects models were used to assess the relationship between
each condition and cognitive performance. Compared to control, WM score improved in the visual (B = 0.056,
p =.003), audio (B = 0.070, p <.001), and multimodal (B = 0.061, p = .001) conditions. The RI task response
time improved in all biophilia conditions (visual B = -17.255, audio B = -34.594, multimodal B = -21.604, p <
.001 for all). TS response time was faster in the audio condition (B = -14.135, p = .006), but slower in the
multimodal condition (B = 10.599, p = .032). Conclusion: In sum, there were differential improvements in
cognitive performance across the three biophilic conditions, suggesting both audio and visual elements can
improve aspects of cognition and should be explored for future building design.
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Assessment of Economic and Health Impacts Caused by Fine Particulate Matter and Ozone to 2050 in China
under Typical Climate Change Scenarios
Abstract:Reducing the adverse effects of PM2.s and O3 on public health and economic impact in the future still
a challenge. Few studies quantify the future harmful consequences caused by PM2s and O3 intensively in
China. In this paper, The Goddard Earth Observing System chemical transport model (GEOS-Chem) was used
to predict PM2.s and O3 concentrations in 2000-2050 under representative concentration pathway scenarios
(RCPs). Then, PM2s and O3-related premature mortality and years of life lost (YLL) were calculated based on
population change in the Shared Socioeconomic Pathway scenarios (SSPs) in 2000-2050. Further, medical
expenses (ME) and value of statistical life (VSL) were calculated in 2000-2050. The results showed that in the
RCP 4.5 scenario, more health and economic losses could be avoided in 2050. Under RCP4.5 scenario, 0.94-
1.04 million deaths and 52.81-59.13 million YLL can be avoided by PMz2.:s, while 22099-24414 deaths and
65280-213354 YLL can be avoided by O3 in 2050. In 2050, PM2s pollution could result in a loss of $50.56-
75.04 billion for ME and a loss of $476.19-659.33 billion for VSL. O3pollution could result in a loss of $0.03-
0.04 billion for ME and a loss of $2.27-3.15 billion for VSL. The Chinese government can reduce the health
hazards and economic impact of PM2s and ozone pollution by controlling air pollution and changing the
demographics through climate change.
KEY WORDS: PM:2s; O3; premature mortality; China; future
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Greenspace provides ecosystem services that can improve health and well-being and contribute to climate
change adaptation. The distribution of greenspace is unequal in populations, however, little is known regarding
type, size, and accessibility of parks among different socioeconomic groups. This study explored inequities of
urban parks by socioeconomic status in Seoul, South Korea. Demographic and socioeconomic data for 23,004
Seoul residents were obtained from the 2015 Community Health Survey. The park provision was measured
by total park area per capita, distance to the closest park, and park accessibility index determined by size and
proximity of parks for each study district using the 2015 geographical park data. Regression analyses
estimated the relationships between individual’s socioeconomic status and the park provision metrics. Results
showed different implications among the considered metrics: people with household income = the high-income
threshold ($5,000/month) had lower district-level accessibility index values by -20.18 km (95% CI: -27.42, -
12.94) but larger total park area per capita by 0.16 km?/person (95% CI: 0.07, 0.25), compared to people below
the high-income threshold. The average size of parks in 1-km buffers aggregated for each district was larger
for persons with higher education level (= Bachelor's degree) by 3324 m? (95% ClI: 2263, 4385) and for people
with 2$5,000 monthly household income by 1672 m? (95% CI: 632, 2713). Persons supported by government
subsistence (-3808 m?, 95% ClI: -7105, -511) and those with multiracial families (-5040 m?, 95% Cl: -9964, -
115) had smaller park size. These results differed by park types. This study indicates that simply metrics may
obscure differences among park provisions. This may bias estimation of park inequity and in turn affect
estimation of health impacts of greenspace. We suggest that park accessibility based on detailed metrics
should be considered in urban planning and health impact assessments for greenspace.
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Background. Our previously presented results of the ongoing epidemiological study in North Carolina showed
that residential tree cover was associated with a reduced composite index of chronic inflammation in individuals
who spent at least 30 min per day outdoors. The objective of present analysis was to assess the effects of
chronic infections on the same outcome. Methods. This cross-sectional study involved 335 adults residing in
the Raleigh-Durham-Chapel Hill, NC urban area. Blood samples were tested for biomarkers of immune,
neuroendocrine, and metabolic functions. Serum immunoglobulin G responses to Toxoplasma gondii,
Helicobacter pylori and cytomegalovirus were measured using diagnostic ELISA assays. A Poisson-distributed
index of immune function activation/chronic inflammation was estimated as a sum of potentially unhealthy
values of the following biomarkers: interferon (IFN)-y, interleukin (IL)-1B, IL-4, IL-6, IL-8, IL-10, IL-17, tumor
necrosis factor (TNF)-a, C-reactive protein, myeloperoxidase, serum amyloid A, chromogranin A, vascular cell
adhesion molecule (VCAM)-1, intracellular adhesion molecule (ICAM)-1, eosinophils, monocytes, and
neutrophils. Results. Each chronic infection had an independent effect on the immune function index.
Preliminary results show that individuals who were seropositive to one, two or three chronic infections had
24% (95% confidence interval: 0%, 55%), 71% (32%, 122%), and 135% (60%, 247%) greater mean
inflammation index compared to individuals who were seronegative to all three pathogens, respectively, after
adjusting for sociodemographic and behavioral variables, and body mass index. In the same model, self-
reported sleep problems and daily screen time greater than 2 hours were associated with 22% (1%, 47%) and
40% (14%, 73%) greater inflammation index, respectively, while greater amounts of time spent outdoors had
significant protective effects. Conclusions. Adjusting for the effects of chronic infections on chronic
inflammation is important in epidemiological research on health effects of chronic stress and the community
environment. This abstract does not represent EPA policy.
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Background/Aims Prior studies have shown higher green cover levels to be associated with numerous
beneficial health outcomes. We sought to determine if residential green cover was associated with direct health
care costs. Methods We studied 5,189,303 members of Kaiser Permanente Northern California (KPNC),
linking Normalized Differentiated Vegetation Index (NDVI) satellite data to direct health care costs for 2013-
2017. Using generalized linear regression to adjust for demographic, socioeconomic and environmental
factors, we examined the association between direct health care costs and green cover within 250, 500, and
1000 meters (m) of an individual's residence. Direct health care costs were determined from the KPNC Cost
Management Information System, which captures administrative and patient care costs for each clinical
encounter. Results We observed a significant trend between higher levels of residential green cover and lower
direct health care costs, with the bulk of this association occurring in the top five deciles of green cover. The
relative rate of total cost for the highest compared to the lowest decile of NDVI was 0.86 (95% CI 0.85-0.87).
The association was robust to adjustment from a broad array of confounders and was largely driven by costs
associated with hospitalization, outpatient visits, and emergency department visits. Individuals in the top decile
of residential green cover had adjusted health care costs of approximately $300 per person per year less than
individuals residing in the bottom or least green decile. Sensitivity analyses related to buffer size and an
alternative measure of green space (tree canopy cover, yielded consistent findings. Analyses that included
adjustment for comorbidity were consistent with the hypothesis that green cover reduces health care costs by
improving health status. Conclusion Above-median green cover was associated with lower direct health care
costs, raising the possibility that residential greening can have a significant healthcare cost impact across the
population.
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Background: Circadian disruption has been implicated in a growing number of adverse health outcomes.
Circadian disruptions due to outdoor artificial light at night (ALAN) have been associated with increased
circulating levels of inflammation; a hallmark of cancer. We examined the association between outdoor ALAN
and a cancer strongly associated with autoimmune and inflammatory conditions, non-Hodgkin lymphoma
(NHL), in the prospective California Teachers Study (CTS) cohort. Methods: The CTS is a large prospective
cohort of 133,477 women that were active or retired teachers and members of the California State Teachers
Retirement System in 1995-96. Outdoor ALAN was assigned to participant addresses reported at study
baseline through use of the New World Atlas of Artificial Night Sky Brightness. Among 105,937 women followed
from 1995-2015, linkage to the California Cancer Registry identified 873 incident cases of NHL. Age-stratified
Cox proportional hazards models were used to calculate hazard ratios (HR) and 95% confidence intervals
(95% CI) for overall NHL and the most common NHL subtypes; diffuse large B-cell lymphoma (DLBCL),
follicular lymphoma (FL) and chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL). In
multivariate analyses, we adjusted for subtype specific covariates (e.g. body mass index (BMI) for DLBCL).
Results: Compared to residents in the lowest quintile, participants residing in the highest quintile of outdoor
ALAN were more likely to develop NHL overall (HR 1.32, 95% CI 1.07-1.63), and, in particular, DLBCL (HR
1.87, 95% CI 1.16-3.02). The elevated risk for DLBCL remained statistically significant after adjusting for age,
race/ethnicity, BMI, and socioeconomic status (DLBCL:HR 1.70, 95% CI 1.03-2.79, NHL:HR 1.32, 95% ClI
1.06-1.65). There was no association between ALAN and FL or CLL/SLL. Conclusions: Increased DLBCL risk
was observed among women residing in neighborhoods with higher levels of outdoor ALAN. Future research
in circadian disruption and DLBCL may clarify potential biological processes implicated in this association.
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Background: Exposure to ionizing radiation, even at low-to-moderate doses, increases the risk of circulatory
disease (CD) incidence and mortality. The risk of CD is also influenced by an individual’s social environment,
and this may modify the effect of occupational exposures like ionizing radiation. Aim: We examined the effect
of neighborhood socioeconomic status (nSES) on incidence and mortality from overall CD, ischemic heart
disease (IHD) and cerebrovascular disease (CeVD) in the US Radiologic Technologists Study (USRT)
between 1994 and 2012. Additionally, we assessed whether nSES confounds and/or modifies the association
between occupational radiation exposure and CD outcomes. Methods: Cumulative radiation dose (mGy) was
estimated for each participant. We created tertiles of nSES combining six items from the 1990 Census
(household income, housing value, % households with interest/income, % adults who completed high school,
% adults who completed college, % of persons in managerial occupations). Using discrete time hazard models,
we estimated HR and 95%CI for the association between radiation, nSES and CD outcomes. Results:
Compared to residents from the top nSES tertile, technologists from low-nSES areas had an elevated risk of
overall CD mortality, IHD mortality and incidence, and CeVD incidence (HRs ranging from 1.18 to 1.25,
95%Cls:1.07-1.42), but not for CeVD mortality (HR: 0.92, 95%CI. 0.75-1.15) adjusting for radiation and
individual education. We found no evidence of confounding by nSES on the association between radiation and
any CD outcomes. There was evidence of a multiplicative interaction between nSES tertiles and radiation
exposure for all mortality outcomes (p-value for interaction: <0.001 for overall CD, 0.003 for IHD and 0.004 for
CeVD), but not for incidence. Conclusion: nSES is independently associated with CD mortality and incidence
in a group of US radiologic technologists occupationally exposed to radiation. Additionally, nSES maodifies (but
does not confound) the association between radiation and CD mortality outcomes.
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Background/Aim: The infrastructure developments, a growing population, and urbanization have led to growing
air pollution challenges in Addis Ababa City. Previous investigations into the air pollution have not adequately
addressed the sources of atmospheric particulate matter in the city. This study aims to identify the seasonal
contributions of major sources of fine particulate matter (PM2s) in city of Addis Ababa, Ethiopia.
Methods: Composites of 24-hour average daily samples of fine particulate matter collected every 6™ day from
November 2015 to November 2016, were analyzed for chemical analysis including particle-phase organic
traces for source apportionment, and were used in a chemical mass balance receptor model to estimate source
contributions to  fine  particulate  matter organic carbon (OC) and PMa2s mass.
Results: Vehicles are the predominant sources of OC and total PM2s mass, accounting for 28% of the PM2s
mass. Vehicular sources, biomass-burning plus soil dust were found to make up two-third of the total PM2s
mass concentration followed by sulfate, which accounted for 6.5%. The main wet season (June-September)
show the highest mean monthly concentration of PMzs, and hence, sources vary by seasonality during wet
(June-September) and dry seasons (February-April): from motor vehicles, (31.0£2.6%) vs. (24.7+1.2%), from
biomass burning, (21.5£5%) vs. (141+2%), and from soil dust, (11£6.4%) vs. (22.748.4%).
Conclusions: These three components are the major sources of ambient PM2s in the City with clear
seasonality. We suggest policy measures that focus on mass transportation, move towards cleaner energy
sources, and increasing awareness on the health and environmental impacts of solid fuel use, including
burning wastes and control locally sourced dust to curve air pollution and help improve the health of Addis
Ababa city residents.
Keywords: Air pollution; Ambient PM2s; Source apportionment; EC/OC; Sulfate.
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Abstractimportance: DNA methylation has been proposed as an epigenetic mechanism by which the childhood
neighborhood environment may influence the genome to compromise adult health.Objective: To determine
whether childhood neighborhood disadvantage is associated with differences in DNA methylation by age 18
years.Design: Longitudinal-prospective study of a 1994-95 birth cohort, followed to age 18 years (until
September, 2014; 93% retention). Data analysis was performed from March to June 2019.Setting: United
Kingdom. Participants: The nationally representative Environmental-Risk Longitudinal Study (N=2,232).
Exposures: High-resolution neighborhood data (indexing deprivation, dilapidation, disconnection, and
dangerousness) collected across childhood.Main Outcomes and Measures: DNA methylation in whole blood
was drawn at age 18. Neighborhood-to-methylation associations were tested using three prespecified
approaches: (1) testing probes annotated to candidate genes involved in biological responses to growing up
in disadvantaged neighborhoods and investigated in previous epigenetic research (i.e., stress-reactivity and
inflammation-related genes), (2) polyepigenetic scores indexing differential methylation in phenotypes
associated with growing up in disadvantaged neighborhoods (i.e., obesity, inflammation, and smoking), and
(3) a theory-free Epigenome-Wide Association Study (EWAS).Results: 1,619 participants (72.5% of cohort,
806[50%)] female) had complete neighborhood and DNA methylation data. Children raised in disadvantaged
neighborhoods exhibited differential DNA methylation in genes involved in inflammation ($=.12, 95%CI: .06,
.19, p<.001) and exposure to tobacco-smoke ($=.18, 95%CI: .11, .25, p<.001) but not obesity (3=.05, 95%CI:
-.01, .11, p=.123). EWAS identified multiple CpG sites at an array-wide significance level of p<1.16x107" in
genes involved in the metabolism of hydrocarbons. Neighborhood-to-methylation associations were small but
robust to family-level socioeconomic factors and to individual-level tobacco smoking. Conclusions and
Relevance: Children raised in disadvantaged neighborhoods enter young-adulthood epigenetically distinct
from their more advantaged peers. This may be one mechanism by which the childhood neighborhood
environment influences adult health.
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Background Age at natural menopause is an important indicator of reproductive aging for women and has
been suggested to be affected by environmental factors. However, there is little evidence of the impact of
greenness on menopausal age, or possible effect modification by physical activity. Methods We followed
105,665 premenopausal participants from the Nurses’ Health Study I, an ongoing nationwide female cohort,
from age 40. Self-reported menopausal status and physical activity were obtained on follow-up questionnaires.
Women who reported a hysterectomy, oophorectomy, cancer diagnosis, or death were excluded at baseline
or censored during the follow-up. We calculated physical activity levels using metabolic equivalent task hours
per week (MET hour/week). Residential greenness was measured using the Normalized Difference Vegetation
Index in July of each year at 1 km spatial resolution, and was calculated as cumulative average from age 40,
ages 40 to 45, and in the previous year. A time-varying Cox proportional hazard model was used to obtain the
hazard ratio of natural menopause at any age adjusting for calendar year, region, lifestyle and reproductive
factors, neighborhood socioeconomic status, and residence-level PM:2s. Results A total of 64,251 participants
reported natural menopause during 1,054,109 person years. Exposure to residential greenness was not
associated with age at natural menopause in any exposure time window (HR=1.01-1.02 comparing the highest
to the lowest quartile). No statistically significant effect modification was observed with physical activity.
However, among women with very low physical activity (less than 3 MET hours/week), there was a suggestion
of earlier menopause with higher exposure to greenness from age 40 (HR=1.09, 95%CI=1.01, 1.18) and from
age 40-45 (HR=1.08, 95%CI=1.01, 1.17). Conclusion Our data showed residential greenness was not
associated with menopausal age in general. However, we observed suggestive associations between
greenness and earlier menopause among women with low levels of physical activity.
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Abstract

Background: Urban informal communities are characterized by lack of access to sanitation facilities, inefficient
management of human waste and excessive use of fossil fuel as energy source. A bio-center (BC) provides
improved public toilets and biogas energy from human waste generated in the community. The study identified
available cooking energy sources in Kibera, examined the operations and challenges of BCs, and elicited
residents’ perception of BC systems and usage of biogas energy for cooking.Methods: Descriptive survey
research design, using structured questionnaire, interview guide and personal observation as the primary
instruments of data collection, was adopted. 6 (33.3%) of the 18 BCs in the 6 villages hosting functional BCs
were randomly selected. Ethical protocols were followed and informed consents were obtained from
respondents. A pretested structured questionnaire was administered to 394 (2.9%) household heads and a
self-administered questionnaire was served on 15 (83.3%) bio-centre managers. Descriptive statistics were
used for data analysis. Results: 81.7% of respondents had no toilet in their houses; 31.6% used communal pit
latrine, while 16.4% practiced wrap and throw. With BCs system in place, 61.4% households had access to
biogas toilets, biogas and pour flush toilet (23.9%), biogas and communal pit latrine (14.0%). 70.8%
households preferred biogas toilet over other systems. Daily toilet users averaged 176 per toilet and paid Ksh.5
per use. 53.3% of BCs produced biogas used by 58.9% of residents for cooking. Despite some challenges of
maintenance and framework, user-respondents were very satisfied (39.3%), satisfied (41.2%), preferred
biogas toilets (57.9%), and demanded for more BCs (86.4%). Conclusions: The BCs presented a preferred
sanitation and renewable energy systems in the study community. With improvement in their management
systems and public awareness, bio-centre facilities portend ample evidence for public policies and strategies
to reduce energy poverty, generate income for community groups and mitigate climate change.
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Childhood obesity is a growing phenomenon and concern, associated with health problems throughout life and
obesity in adulthood. Understanding the contributing factors to childhood obesity can guide interventions and
built environments to promote healthy weights. Evidence shows that “walkable” neighborhoods are associated
with less obesity in adults, but it remains unclear what the relationship is between walkability and childhood
obesity. Walkability can be defined as neighborhoods with mixed land-use (i.e. many destinations to walk to),
network connectivity (i.e. contiguous sidewalks), and perceptions of safety and comfort. Studies have
concluded that neighborhood walkability is associated with increased physical activity in children but have
been inconclusive on this relationship with obesity. Additionally, most studies measuring childhood walkability
studies rely on methods utilized for adult walkability studies. My current research on childhood walkability and
its association with obesity explores the built environment and factors that promote neighborhood walkability
for children. Geospatial data from children in the Health Start Cohort in Denver was created in ArcGIS with
weighted destinations to reflect the likelihood that children will walk to that destination. An index of 14
destinations was created, divided by 4 categories; food, neighborhood amenities and services, recreation, and
transportation. The development of these weights was informed by WalkScore's method of measuring
walkability but differ in that they are tailored specifically with children in mind. For example, schools and parks
are weighted more heavily than restaurants or grocery stores. While closer proximity of a child’s address to a
destination (within 400-800 meters) does not increase the child specific walk score, the type of destination
does. The network analyst tool in ArcGIS will determine sidewalk and trail connectivity to these weighted
destinations. This research will explore if increased physical activity due to a walkable neighborhood is
protective against childhood obesity.
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Background/Aim: Carbon monoxide (CO) poisoning is an important public health issue globally. Mathematical
models for predicting the uptake and elimination of CO could help assess exposure scenarios. We aim to study
CO kinetics from pulmonary function test data and provide a predicted model of DLco. Then, we investigate a
simplified version of the compartment model for CO by comparing its predictions against observed data.
Methods: We collected 419 patients’ data from June 2017 to May 2018 from Tri-Service General Hospital
(TSGH) in Taipei and analysed demographic variables and CO diffusion capacity (D.co). After obtaining the
predicted model for DLco, we used the predicted model to input new values for CO models, including the
Coburn, Forster and Kane (CFK) model (Coburn et al. 1965) and the modified CFK model (Gosselin et al.
2009). Then, using Excel and Python to simulate the CO uptake and elimination data from models, and a
comparison was made with data from CO-rebreathing and exhaled CO experiments. Results and Conclusions:
The predictive model for DLco was -3.856-0.119*age(yr) +0.133*height(cm)+0.125*weight(kg) for female and
-1.321-.210*age(yr)+0.165*height(cm) +0.102*weight(kg) for male. We compared the simulated data with
measured COHb% data in blood and exhaled CO at 30 min after CO exposure. For the CO-rebreathing
experiment, the results showed that the COHb% predicted data from the CFK model (Mean+SE: 6.01+£0.51%)
and the CFK model with new input (5.4310.51%) have no significant difference with the observations
(6.41+0.42%). For the exhaled CO experiment, the measured COHb% data was 2.29+0.11% and the predicted
data from CFK model was lower at 1.77+£0.01%; the CFK model with new input was closer at 2.32+0.07%. The
Scheffe test shows the measured data has a significant difference with the predicted data from CFK model.
The next step in the research will simulate the CFK model used for different scenarios.
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Background: There is growing interest in the relationship between exposure to greenness and health.
However, very few studies have evaluated the potential modification of this relationship by the degree of
urbanity. We aimed to examine the association between exposure to greenness and mortality in a French
cohort, according to urban and rural areas. Methods: We used data from the population-based Gazel cohort
with a follow up of 26 years, which enrolled 20,625 patrticipants in 1989. We assigned the satellite-derived
Normalised Difference Vegetation Index (NDVI) in different buffers (100, 300, 500 and 1000m) around
participants’ residential addresses during follow up. We used the extended Cox proportional hazard model to
estimate the association between long-term exposure to greenness and natural mortality with a 10-year lag,
after adjusting for relevant covariates including sex, age, alcohol use, smoking status, BMI--- Stratified analyses
were conducted by urban-rural areas and sex. Results: Among the 19,851 participants eligible in this study
[mean age at enrollment 43.7 years (SD 3.5), 73% males], we registered 1847 deaths. Each 0.1 increase in
NDVI at 100m was associated with 6% higher mortality rate regardless the type of area [Hazard Ratio
(HR)=1.06, 95%CI: 1.03-1.10]. Within population subsets, we found 23% higher mortality rate in rural areas
(HR=1.23, 95%CI: 1.15-1.31), but 2% lower mortality rate in urban areas (HR=0.98, 95%CI: 0.93-1.04), with a
significant difference of the estimates (P<0.001). These urban-rural differences were slightly amplified by sex,
with higher HRs for males in rural areas and lower in urban areas. Results were similar for the other
buffers.Conclusions: Greenness exposure was associated with higher mortality risk in rural areas with some
indications of a potentially protective association in urban areas. Our study suggests a potential effect
modification by urban-rural areas, which may provide relevant information for future research and policy
developments.
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Background: Expanding green space can help mitigate climate change and improve public health in urban
settings. Epidemiological meta-analyses have demonstrated that increased exposure to green space improves
health outcomes by increasing physical activity, improving mental health, and decreasing all-cause mortality.
Washington, DC, has a large degree of environmental and health inequality, with life expectancy by
neighborhood ranging from 68.2 to 89.3 years, for example.
The objective of this study is to assess current neighborhood-level disparities in exposure to green space, as
well as the differences in  associated health impacts, across Washington, DC.
Methods: We utilize green space databases and communication with governmental agencies to estimate
exposure to green space across DC neighborhoods. We estimate associated health impacts using exposure-
response relationships from epidemiological meta-analyses, and life expectancy and physical activity, mapped
by statistical-neighborhood in the 2018 DC Health Equity Report.
Results: Preliminary results suggest that the effect of green space exposure on all-cause mortality in DC is
consistent with meta-analysis studies’ exposure-response relationship: pooled hazard ratio of all-cause
mortality is 0.96 (95% CI 0.94-0.97) for each increment of 0.1 NDVI in residential buffer zones. Quantitative
estimates of the degree of population exposure to green space and associated health impacts across DC
neighborhoods will be determined and presented in the following months.
Conclusion: Understanding the health benefits of exposure to green space in cities will help policymakers
understand the local improvements in public health and health inequality that can be achieved via urban
sustainability planning. Results of our study will help integrate the health impacts of green space into urban
climate action planning at the local scale through Sustainable DC and the DC Office of Health Equity, as well
as through international agencies like C40 Cities.
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Background/Aim: Anthropogenic contamination alters soil and dust microbial characteristics and long-term
exposure to such environmental media can cause chronic human health disorders. This research was aimed
at assessing the occurrence, abundance and distribution of pathogenic microorganisms in soils and dust of an
urban area, Warri. Methods: Ten sampling sites were selected using stratified-random sampling method and
a total of forty soil and twenty dust samples were collected. Soil samples were collected from four depths (25,
50, 75 and 100 cm) and dust samples were collected in duplicates per site. Total bacterial and fungal counts
were estimated using pour plate technique and microbial isolates were identified by their cultural,
morphological and biochemical characteristics. Results: The microbial load in the dust samples ranged from
1.0x108 - 6.9x10° CFU/g for bacteria and 1.1x10° - 6.0x10°% CFU/g for fungi. In soil, it ranged from 1.0x108 -
6.9x108 CFU/g for bacteria and 2.0x10° - 9.0x 108 CFU/g for fungi. Total bacterial counts were at highest levels
in agricultural areas while the highest fungal counts were recorded in market areas. Top soil samples revealed
relatively higher microbial counts compared to those from the second depth, with a further increase noted at
the third and fourth depths. Statistical analysis using t-test revealed a significant difference (P<0.05) in the total
bacterial count from soil and dust samples. Predominant bacteria such as Staphylococcus sp., Sphingomonas
sp., Pseudomonas sp., Bacillus subtilis and Escherichia coli, and fungi, such as Penicillium sp and Aspergillus
sp. were identified.Conclusion: Varied isolated species of bacteria and fungi were peculiar to different
anthropogenic environments and soil depths. The average microbial count indicates that bacterial abundance
was lower in dust than soil and surface soil is rich in bacterial population. Extensive monitoring of soil and dust
microbial quality is needed to maintain optimal health conditions for urban dwellers.
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Background Research suggests that exposure to green and blue space (GBS) is significantly associated with
improved health and wellbeing; however, the relationship between GBS visibility and health is still poorly
understood. Objectives Conduct a systematic review to understand the strength and adequacy of the
associations between GBS visibility and health. Identify the strengths and limitations of different approaches
for measuring GBS visibility. Methods Following the PRISMA protocol, three databases (PubMed, Web of
Science, and Scopus) were searched systematically to identify relevant studies published up to August 15,
2019. Based on a critical selection process and carefully selected eligibility and exclusion criteria, 17 studies
were included in the review and synthesised. Results The reviewed studies showed strong, significant positive
relationships between GBS visibility and health and wellbeing. Increasing GBS visibility improved mental health
(e.g., reduced depression) and wellbeing (e.g., increased happiness). Physical health evidence was mixed, as
visibility did not significantly reduce body mass index values for males and children, but visibility did significantly
increase physical activities in adults and reduce body mass index values in females. Few studies identified
associations between the variables based on age, gender, and socioeconomic conditions. The review
indicated heterogeneity in the measurement of health outcomes and visibility (e.g., viewshed, street-view-
image analysis). No single method of measuring visibility showed absolute strengths over the other methods.
Conclusion The association between visibility and improved health and wellbeing is positive and significant,
but the evidence was inadequate. Future studies should focus on (i) associations between GBS visibility and
health in diverse populations and different geographic locations, (ii) the development of better visibility
measurement methods, (iii) the use of a more objective measurement for health outcomes.
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Can stormwater control measures decrease the vectors of mosquito borne diseases in areas
surrounding combined sewer overflows?
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Background: Combined sewer systems (CSS) are used by over 750 cities in the United States. They collect
storm and sewer water into the same pipes for transport to a wastewater treatment plant. Combined sewer
overflows (CSOs) occur during large storm events, when increased volume and flowrate of stormwater runoff
cause CSS pipes to exceed capacity. Waterbodies affected by CSOs are organically rich and lack enough
oxygen for larger organisms to survive, making them favorable breeding environments for mosquitoes.
Stormwater control measures (SCMs), also commonly known as best management practices, utilize retention,
infiltration, and/or phytoremediation techniques to decrease the flow rate and volume of stormwater runoff that
flows into CSS pipes, thereby decreasing CSOs. Methods: We are researching whether SCM located within a
sub-sewershed can decrease the number of mosquitoes surrounding the respective CSO outfall. Mosquitoes
caught in our study site, Washington DC, included 850 in the genus Aedes, known to spread Chikungunya,
Dengue Fever, West Nile, Yellow Fever, and Zika, and 1,159 in the Genus Culex, known to spread encephalitis
and West Nile. Preliminary Results: Based on preliminary results, sub-sewersheds that have a higher density
of SCMs have fewer Aedes and Culex mosquitoes at the respective CSO outfalls. SCMs in the sub-
sewersheds may have a larger impact on Culex than Aedes mosquitoes, possibly because of a reduction in
Culex mosquitoes’ preferred breeding environment, waters containing high amounts of organic matter. Though
SCMs may decrease mosquitoes at the CSO outfall, we also studied whether pooling utilized by SCMs
contributes to the number of surrounding mosquitoes. Conclusion: Findings from this study may help inform
cities of the benefits and drawbacks of using SCMs including decreasing the vectors of mosquito borne
diseases in areas with CSOs.
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Background: Residential greenness has been reported to be positively associated with children health benefit
including improved cognitive functions. We investigated the association between surrounding greenness
during pregnancy and at age of 6 years old and intelligence quotient(IQ) of 6-year-old children in Seoul, South
Korea. We also aimed to analyze whether these effects differed by the type of greenness such as natural or
artificial greenness. Method: This study was based on 190 mother-child participants, who have lived in Seoul
at prenatal and 6-year-old period in the Environment and Development of Children Cohort study. We defined
surrounding greenness using Landsat image data from the Korean Arirang satellite images with buffers within
30m - 2000m of the radius from each participant’s residential address. We separately analyzed for two type of
greenness such as natural or artificial greenness. A children’s 1Q (total 1Q, verbal and performance I1Q) in 6-
year-old children was measured using the Korean Educational Developmental Institute's Wechsler Intelligence
Scale for Children. Result: Prenatal exposure to greenness in 30m of buffer was associated with a total
children’s 1Q in a full model [difference IQ (95% CI): 1.39(0.28, 2.50) per 10% increase in greenness
proportion]. Postnatal exposure to greenness from 80m to 1800m buffer was also associated with a total
children’s 1Q [difference 1Q (95% CI): 1.62(0.12, 3.12) to 5.72(0.39, 11.04) per 10% increase in greenness
proportion]. We found stronger association between residential greenness and performance IQ than atotal IQ.
In addition, we found that artificial greenness affects children’s IQ more effectively than natural greenness.
Conclusion: We found that children living in greener neighborhoods tended to score higher for total IQ at 6-
year-old children. Future studies are warranted for further evaluation of relationship between children’s
greenness exposure and their health outcome with various mediators or covariates such as children’s
utilization and accessibility.
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Redlines and greenspace: The relationship between historical redlining and 2010 greenspace across
the United States

Presenter: Anthony Louis Nardone, University of California-San Francisco, San Francisco, United States

Authors: A. L. Nardone?, K. E. Rudolph?, R. Morello-Frosch?, J. A. Casey?,
tUniversity of California-San Francisco, San Francisco, CA, 2Columbia University Mailman School of Public
Health, New York, NY, 3University of California-Berkeley, Berkeley, CA.

Introduction: Redlining, a racially discriminatory mortgage appraisal practice in the latter half of the 1930s,
established and exacerbated racial segregation boundaries. Investment risk grades, including redlining,
assigned >80 years ago through Security Maps by the Home Owners’ Loan Corporation (HOLC) are
associated with current socioeconomic factors, increased diesel exhaust production, hotter ambient
temperatures, and adverse health outcomes. We sought to assess whether HOLC investment grades across
the US are associated with recent measures of greenspace, a health-promoting neighborhood resource.
Methods: We accessed Security Maps through the University of Richmond’s Mapping Inequality Project.
Neighborhood investment grades included A (‘best’, green), B (blue), C (yellow), and D (‘hazardous’, red, i.e.,
redlined). We used 2010 satellite imagery to calculate the average normalized difference vegetation index
(NDVI) for each HOLC neighborhood in four seasons. Our main outcomes were 2010 annual average NDVI
and summer NDVI. We also assigned 1940 census measures to each HOLC neighborhood boundary using
areal apportionment. To limit model extrapolation and reduce confounding, we used propensity score
restriction and matching and compared HOLC grades as follows: grade B vs. A, C vs. B, and D vs. C.
Results: Across the 71 cities from 24 states included in analyses, HOLC neighborhood annual average NDVI
was 0.47 (SD=0.09), 0.042 (SD=0.09), 0.38 (SD=0.09), and 0.36 (SD=0.10) in grades A-D, respectively. In
analyses adjusted for ecoregion, census region, and 1940s Census measures of socioeconomic status, HOLC
grades B, C, and D were associated with 9.4% (95%CIl:-10.8%,-8.0%), 5.7% (95%CIl:-7.1,-4.3%), and 5.1%
(95%Cl:-7.9%,-2.2%) decreases in annual average NDVI compared to grade A, B, and C, respectively. Similar
decrements were observed in summer.
Discussion: Though redlining is now illegal, the institutional and structural racism outlined on Security Maps
appears to persist. We observed that worse HOLC grade assignments in the 1930s were associated with
reduced present day greenspace.
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Indoor dust microbiota and residential surrounding greenness

Presenter: Yinthe Dockx, Hasselt University, Diepenbeek, Belgium

Authors: Y. Dockx*, T. Nawrot?, M. Taubel?, E. Bijnens?', K. Witters?, J. Hogervorst*, L. Casas?;
'Hasselt University, Diepenbeek, BELGIUM, 2National Institute for Health and Welfare, Kuopio, FINLAND,
3Leuven University (KU Leuven), Leuven, BELGIUM.

Background: Green spaces are associated with better health. Among others, the environmental microbiome
may be a mechanism explaining these associations. However, the impact of outdoor green spaces in shaping
the indoor microbial communities has scarcely been investigated. We investigate residential greenness as a
potential determinant of the indoor microbiota. Methods: Settled dust was collected from 174 homes from the
Belgian ENVIRONAGE birth cohort and bacterial and fungal measures (Chaol richness, Shannon and
Simpson diversity indices) were calculated from lllumina MiSeq sequencing data. The greenness indicators
were defined using high-resolution land-cover data with multiple residential buffers(50m,100m,500m and
1000m). Total surrounding greenness was stratified in low (height<3m) and high greenness (height>3m) and
land use data was used to calculate the total surrounding nature. We run linear regression models adjusting
for the number of sampling days, average temperature and black carbon concentrations during the sampling
period, pet ownership and use of passive ventilation. Results are expressed as units change for an interquartile
range (IQR) increase in surrounding greenness and their 95% confidence intervals (Cl). Results: After
adjustment, we observed significant associations of the diversity indices with surrounding greenness within
50m and 100m around the home. For bacteria, Shannon was positively associated with surrounding nature
(e.g. 0.07 units increase (Cl:0.02,0.13) per IQR increase in nature within a 50m buffer). Fungal diversity was
positively associated with high surrounding greenness and inversely with low greenness. For example, an IQR
increase in high greenness within a 50m buffer was associated with increases in 0.16 (CI:0.04,0.3) and 0.02
(Cl:0.01,0.04) units in the Shannon and Simpson indices, respectively. No statistically significant results were
observed for richness and larger buffers. Conclusions: In this urban cohort, the close surrounding environment
impacts indoor microbial diversity. Further research is needed to investigate how green spaces determine the
specific characteristics of these microbial communities.
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Fungi are an increasing public health problem worldwide. Fungi infection are a serious threat to quality of
human life. Hospital environments contain different types of microorganisms such as airborne fungi which
causes fungal diseases. In the present study, the total count and diversity of airborne fungi were investigated
in indoor air of selected wards of two major hospitals in Uganda. The study also examined the proportion in
fungal infection cases most commonly reported in the two hospitals. Samples of indoor air from Outpatient
ward, Maternity, Pediatrics and Emergency wards were collected by open plate technique on Potato dextrose
agar media once a week. Samples were collected in triplicates. The cultures were examined and evaluated for
genotypic identifications. The obtained results were analyzed by SAS and Plotly software. In this study, a total
of 22 different fungi species were isolated from the two hospitals with Aspergillus flavus (17.9%) followed by
Aspergillus fumigatus (12.3%), yeast (9.6%), penicillium citrinum (8.5%), as the most abundant and frequently
surveyed fungal species in the two hospital while Trichoderma, Nigrospora and P. marneffei had the least
values of spore count in all locations. All the wards showed high rates of contamination by various fungi.
However, the analysis of the data showed that indoor air of OPD department (28.4%) had the highest number
of fungi colonies in Kabale hospital while maternity ward (31.1%) had the highest for Rugarama hospital with
the highest fungal pollution. Females also had more asthma cases for Kabale hospital with patient’s ages 6-
59 years visiting the hospital for fungi infection cases while for Rugarama hospital, fungi infection cases was
more prevalent. Rainfall and relative humidity were positively correlated with high fungi load in the atmosphere
of the two hospitals. Data on the abundance/prevalence of fungi spores in hospital environment of sub-Saharan
Africa is limited.
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Background

Growing research finds that exposure to natural vegetation, or greenness, is associated with physical activity.
However, many studies have been limited to residence-based exposure to greenness and self-reported, time-
aggregated measures of physical activity.
Methods

The Nurses’ Health Study 3 (NHS3) Mobile Health Substudy includes a subset of participants in the US-based,
nationwide prospective NHS3 cohort who were asked to use a smartphone application and consumer wearable
device (Fitbit) for seven-day periods, four times over a year. The smartphone application measured global
positioning systems (GPS) data every ten minutes and the consumer wearable measured minute-level steps
and heart rate. We estimated momentary exposure to greenness from Landsat satellite data using the
Normalized Difference Vegetation Index (NDVI) in the 270m area around each smartphone GPS coordinate.
Physical activity based on average steps and heart rate were measured based on wearable data in the ten-
minute period prior to each GPS coordinate. We constructed generalized additive mixed models to examine
nonlinear relationships and to account for correlations of observations within person. Analyses were adjusted
for age, race, marital status, smoking status, and BMI.
Results

Based on data from 407 participants, comprising over 538,156 observations of steps, heart rate, and GPS
data, we observed an average of 6.6 steps per minute and an average heart rate of 76.2 beats per minute. We
observed adjusted nonlinear relationships between greenness and both steps and heart rate suggesting that
between NDVI of 0.0 to 0.2, NDVI was positively associated with steps and heart rate, but above this point,
NDVI was inversely related with both outcomes.
Conclusions

Using mobile health measures embedded into a prospective cohort, this study demonstrated complex
nonlinear relationships between greenness and physical activity, suggesting that participants were less likely
to be physically active above a certain threshold of greenness.
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Hill, Chapel Hill, NC, *OHSU-PSU School of Public Health, Portland, OR.

Background: Residing in deprived areas can have health impacts beyond individual level deprivation and may
increase vulnerabilities to other exposures. Adverse pregnhancy outcomes, including preterm birth, have
previously been associated with various indicators of area-level deprivation. Methods: We examined
associations between neighborhood deprivation and preterm birth in the North Carolina birth registry cohort
from 2006 - 2011 (n=653,887). The neighborhood deprivation index (NDI) was developed at the census tract
level using principle components analysis with American Community Survey 5-year estimates representing 5
socio-demographic domains: income/poverty, education, employment, housing, and occupation. Risk ratios
(RR) (95% confidence intervals) were estimated using multilevel (random-intercept) binomial regression
models adjusted for individual-level gestational parent race/ethnicity, marital status, Medicaid status, and age;
race-stratified models were also examined. Results: The adjusted RR for preterm birth for each standard
deviation increase in NDI in the unstratified analysis was 1.07 (1.06, 1.08). RRs in race-stratified analyses
were highest for white parents (1.11 (1.09, 1.13)), followed by black (1.05 (1.04, 1.07) and Hispanic parents
(2.03 (1.00, 1.05)). Conclusions: Increases in neighborhood deprivation were associated with increased risk
of preterm birth, while the magnitude of association differed by race/ethnicity. In the future, we will explore
interactions between neighborhood deprivation and environmental exposures, such as air pollution. The views
expressed in this abstract are those of the authors and do not necessarily represent views or policies of the
U.S. Environmental Protection Agency.
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Background: Comparisons of greenspace between metropolitan areas generally reflect regional differences in
soil characteristics and climatic zone, while greenspace differences within a metropolitan area at the postal
code level avoid these regional differences. We examined local differences and trends in greenspace as
determinants of local differences and trends in cardiovascular health.
Methods: We calculated annual age-adjusted cardiovascular hospital admission rates (admissions per
100,000 person-years at risk, CHR) among Medicare beneficiaries aged 65 years and older for 2002-2013
across 10,097 ZIP codes (postal codes) in 123 major metropolitan core-based statistical areas (CBSA). We
obtained monthly normalized difference vegetative index (NDVI) from the Terra satellite (1km grid) mapped to
metropolitan ZIP code, determined the month with maximum NDVI for each metropolitan area, and finally
assigned maximum-month values of NDVI for each ZIP code and year. Finally, we modeled the associations
scaled to the interquartile range (IQR) both for centered means and for 12-year trends in CHR and NDVI,
adjusting for CBSA and for levels and trends in adjusted gross income, proportion White and population
density.

Results: Across 123 major US metropolitan areas for 2002-2013, CHR had a mean of 5,903 admissions per
100,000 person-years at risk and a trend of -122 per year. An IQR increment of 0.121 in the mean NDVI was
associated with a 52.4 lower CHR (95% CI 20.4, 84.3), while an IQR increment of 0.018 in the annual trend in
NDVI was associated with a 6.4 per year greater decrease in CHR (95% ClI 4.5, 8.3).
Conclusion: Thus, after adjustment for metropolitan area characteristics and for cardiovascular risk factors, we
have shown that local improvements in greenspace (NDVI) lead to local improvements in cardiovascular health
among Medicare beneficiaries.
This abstract does not necessarily represent the views or policies of the U.S. Environmental Protection Agency.
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Background/Aim: Urbanization amongst other anthropogenic factors is a major cause of unprecedented loss
of urban forest and green spaces over time. The changes in urban forest pattern has affected biodiversity,
urban-ecology, human health, quality of life and urban sustainability, therefore, this study examined the spatial
characteristics and human health as indicator of improved residential environment in Osogbo, Nigeria.
Methods: Semi-structured questionnaire were randomly administered to 405 residents to elicit information on
urban forest services and management. Changes in vegetation cover was examined by the Normalized
Difference Vegetation Index (NDVI) and Land Use Land Cover (LULC) change of the study area was derived
from Landsat imageries of 1987, 1997, 2007 and 2017. These spatial metrics were computed using
FRAGSTAT interfaced with ArcGIS to explain the landscape dynamics of the area. The data obtained from the
administered questionnaire were subjected to descriptive statistical tools. Results: The LULC analysis revealed
that 2017 had the highest amount of built up area (7.26 km?) compared to 1987 when built up area was 56.29
km?2. Dense vegetation was highest in 1987 (113.40 km?) when compared to 2017 (53.80 km?). NDVI value for
1987 was highest (-0.206 - 0.418) due to presence of dense vegetation while the value for 2017 (-0.009 -
0.299) indicated loss of vegetation. The number of patches decreases from 66.31 Km?in 1987 to 22.24 Km?
in 2017. These values indicate that the health status was lower in 1987 than in 2017. The residents strongly
agreed that forest trees could provide products and services (92.8%), protect against environment hazards
(87.4%) and improve health and wellbeing of humans (89.6%). Conclusion: The study concluded that
urbanization had negative effects on the health state of the environment.
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Background/Aim: Residential greenspace has been associated with beneficial health in many contexts. An
important pathway to health may be opportunities for outdoor physical activity (PA). We used data from the
HEALS study, which was conducted in four European areas (Edinburgh, UK; Netherlands; Athens and
Thessaloniki, Greece), to examine pathways between greenspace and outdoor PA.
Methods: We included three greenspace indicators (Normalised Difference Vegetation Index [NDVI], tree cover
density [TCD], and green land use [GLU]) and used personal PA data collected from the Fitbit flex and the
‘Moves’ mobile phone app to assign daily minutes of moderate to vigorous physical activity (MVPA) and
metabolic equivalent task (MET)-minutes of individual trips, respectively. We employed mixed-effects models
to assess 1) residential greenspace at buffers of 300 m and 1,000 m with daily MVPA-minutes and 2) average
trip-based greenspace with MET-minutes. Models included data from individuals with at least four valid days
of data and were adjusted for bluespace, age, sex, car ownership, dog ownership, season, weekday/weekend
day, and local meteorology; we assessed effect modification by activity (i.e., walking or cycling).
Results: The analysis of residential greenspace and MVPA-minutes (n=118 subjects) did not produce any
consistent associations at either the 300 m or 1,000m buffer. Greenspace coefficients based on individual trip
averages were positive and statistically significant in fully adjusted models (n=60 subjects; n= 1,014 trips):
NDVI=7.34 MET-minutes (95% CI = 2.25 to 12.44) per 0.1-unit increase; TCD=9.16 MET-minutes (95% CI =
2.63 to 15.69) per 10 percentage point increase; GLU=3.15 MET-minutes (95% CI = 0.12 to 6.17) per 0.1 unit
increase.  Associations appeared to be greater with cycling compared to walking.
Conclusions: Our interpretation is that more strenuous or longer walking and cycling trips occurred in
environments with more greenspace, but residential greenspace did not have a clear link with physical activity.
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Background: Exposures to traffic-related air pollution and urban environmental noise are poorly understood in
low and middle-income countries, where vehicle fleets, road conditions, and housing differ from high-income
settings. We characterized exposures to air pollutants and noise among retired adults in urban Bucaramanga,
Colombia. Methods: We selected 4 neighbourhoods that represented a range of traffic settings: high traffic/high
diesel, high traffic/low diesel, low traffic/low diesel, and low traffic/low diesel/high braking. In each
neighbourhood, we measured outdoor PM2.s and black carbon (BC) for 6 days and selected ~20 homes with
retired adults and measured indoor levels and exposures to PM2s and black carbon (BC), and indoor noise.
Results: Indoor concentrations and exposures to PMzsand BC ranged from (in ug/m?3) 10.2-17.7 and 2.2-3.0,
respectively, and BC comprised 12-29% of PM2s. The high traffic/high diesel neighbourhood had the highest
PMzslevels (ug/m?®): outdoor=15.1 (+ 7.1), indoor=17.3 (+ 6.8), personal=17.7 (+ 5.6). The low traffic/low diesel
neighbourhood had the lowest indoor PM2.s and exposures but the highest BC. Indoor noise levels did not very
much between neighbourhoods and ranged from 54.5-57.1 dBa. Correlations between indoor concentrations
and exposures to PM2.s were moderate-to-strong and positive in all neighbourhoods, while for BC, correlations
varied from near 0 to moderate and positive. Weak inverse correlations were observed between air pollution
(indoor and exposure) and noise. Conclusion: Average exposures to PMzs were lower than the WHO’s 24-h
guideline (25 ug/m?3), though indoor noise levels exceeded the WHO Europe’s guideline (35 dBa). The low
correlations between indoor and exposure levels of BC may indicate additional sources of BC exposure.
Similarly, while traffic is a major source air pollutants and noise in urban areas, we observe that these variables
are weakly (and inversely in some cases) related, which may be related to other local sources of these
pollutants.
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Background Lassa fever is a disease of public health importance and an acute viral illness that is endemic in
West Africa.However, studies on its household determinants and geographical distribution is lacking. Hence
we assessed and identified markers of Lassa fever transmission and carried out a spatial analysis of the
disease in a low socioeconomic community in Akure, Southwestern Nigeria Methods The study employed a
descriptive cross sectional design with field and laboratory components of which 35 households were
systematically sampled. Traps were placed in each of the households sampled for four weeks and rodents
captured were morphologically identified using standard methods. Viral screening was done on rodents
gathered from each of the households using reverse transcriptase polymerase chain reaction(RT-PCR) for
detection of lassa virus and spatial maps were generated using ArcMap 10.1 to show rodent infested areas
and areas prone to outbreak of the disease Results Three species of rodents were trapped from the selected
households with Rattus rattus (43.2%) being the dominant species in the homes of the study area followed by
Rattus fuscipes (38.6%) and Rattus norvegicus (18.2%). Two species of Rattus rattus tested positive followed
by Rattus fuscipes and Rattus norvegicus which had one rodent species each respectively testing positive for
the strain.Spatial maps were generated to show rat infestation density and areas prone to an outbreak of the
disease. Mastomys, the rodent vector for Lassa fever was not found among the captured rodents but the
species of rodents captured in the study had positive strains of lassa virus showing that Mastomys natalensis
is not the only reservoir for the virus Conclusion Therefore, there should be effective awareness campaigns
on Lassa fever transmission and regular environmental health surveillance to check and control possible
outbreaks.
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Introduction. Open streets (OS)(also called “Ciclovias Recreativas” in Spanish), are city streets temporarily
repurpose into car-free spaces for leisure activities. OS had a quick expansion in Latin America (LA), arriving
to cover 77 Latin American cities in 2019. Aim. This study aims to quantify the health of OS related to physical
activity (PA), in 15 Latin American cities. Methods. Quantitative Health Impact Assessment approach,
estimating annual deaths, disease incidence (ischemic heart disease (IHD), ischemic stroke, type 2 diabetes
(DM2), colon cancer, breast cancer, and dementia), disability-adjusted life years (DALYs) and economic values
(on mortality), related to PA. Health and demographic data from each city and country were collected from
official records and scientific publications. An OS survey was designed and distributed to city authorities
through the Americas Open Street network. Results. This study found that the OS in the 15 LA cities included
has an estimated benefit of 1,101 annual deaths avoided due to the increment of PA, with an annual economic
impact of $1,575 million USD, and an annual reduction of 3,070 DALYs. In terms of the type of PA, the most
benefits between the 15 cities were derived from cyclists (1648 DALYS), followed by pedestrians (359 DALYS).
Conclusion. This study found that OS in Latin America can provide important health and health-economic
benefits related to physical activity. In those cities where OS already exist, increase the number of OS events,
kilometers, and duration could result in a greater number of users, OS related PA, and their health benefits.
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Background Good sleep quality is important for human health. It can also increase the productivity of individual.
Sleep quality may affect by the improper living condition, especially the indoor environmental condition in
bedroom. The apartment-type residence become more popular due to the life style of people in an urban area
and financial limitation. However, the limited space and ventilation of the room may affect the sleep quality of
the occupants. Methods This preliminary study aimed to investigate the sleep quality status among the
occupants of apartment-type building in Bangkok area. The participants were recruited through the poster and
online announcement. Pittsburg Sleep Quality Index questionnaire (PSQI) was distributed to each participant.
Results In total, 93 participant replied the questionnaires to the researcher. According to the collected data,
global PSQI score ranged from 1-16 scores with the median + SD of 5 + 2.81. Although participants tended to
have appropriate sleep duration at 7.00 £ 1.18 hours/night (median £ SD) but 64.4% of participant still had
poor sleep quality (PSQI score >5), while 36.6% of participant had good sleep quality (PSQI score < 5). The
common sleep disturbances which occurred at least once a week during the past month are bad dream
(36.6%), body pain (35.5%), the temperature was too hot (35.5%), and toilet (35.5%). There were 9 participants
reported the used of sleeping medication but only 3 reported the used more than 3 times/week. Our results
showed that poor sleep quality affected the daytime dysfunction of the participants as 7.5% reported as a big
problem. Conclusions Further study is needed in order to investigate the association between sleep quality
and residential characteristics. Thus, proper indoor environmental management could be made to enhance
the sleep quality and reduce the health consequence of poor sleep quality.
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Background The Forkhead box O (FOXO) gene is a candidate longevity gene. Residential greenness is an
important built environment factor strongly associated with mortality. There was no previous study on the
interaction between FOXO and residential greenness based on our knowledge. Methods We studied 3,179
participants aged 65 and older from the Chinese Longitudinal Healthy Longevity Survey (CLHLS). We
measured residential greenness by satellite derived Normalized Difference Vegetation Index (NDVI) using a
500-m radius around each residential address. We calculated contemporaneous NDVI, cumulative NDVI and
changes in NDVI over time. We used adjusted Cox-proportional hazard regression models to assess main
effects and interaction of FOXO SNPs and residential greenness on mortality risk. Results We found
participants with two minor allele copies of FOXO3A SNPs had lower mortality risk than those with zero copy
(HR: 0.803 95% CI: 0.654, 0.987 for rs4946936, HR: 0.807 95% CI: 0.669, 0.974 for rs2802292, HR: 0.803
95%Cl: 0.666, 0.968 for rs2253310). We found no mortality difference among different genotypes for FOXO1A
SNPs rs17630266, rs2755209 and rs2755213. Higher contemporaneous NDVI was associated with lower
mortality risk (HR: 0.887 95% CI: 0.863, 0.911 for 0.1 unit of NDVI). The protective effect of NDVI was stronger
among participants with two minor allele copies of rs2802292 SNP compared with the ones with zero copy
(Interaction term P<0.05), while not different between participants with one copy and zero copy.Conclusions
We found gene-environment interaction between FOXO and residential greenness on mortality in this
population study. A higher level of greenness may interact with FOXO pathways.

*%%



32fnnual‘Confer_ence of
thelnternational S@ciety for

Environmental Epidemiology

V'EL-’,-LULXL Advancing Environmental Health in a Changing World

CONFERENCE

ABSTRACT E-BOOK 2020

August 24-27,2020

Theme: Built environment

P-0076
Evaluation of indoor temperature distribution in densely populated institutions using engineering
analysis

Presenter: yung-ling sun, National Taiwan University, taipei, Taiwan

Authors: y. sun, j. Chen;
National Taiwan University, taipei, TAIWAN.

[Purpose]For controlling the rising temperature, there are more institutions using air-conditioning. However,
the indoor temperature is often too low to protect the health of residents. The aim of the study is to investigate
the temperature distribution within a chosen institution filled with patients. There are three main objectives: 1.
To assess whether the internal temperature of the environment is appropriate; 2. Establish an indoor airflow
model to analyze the main factors of temperature distribution; 3. Consider possible engineering
intervention.[Method]After measuring the space for evaluation and drawing a CAD model, we used CFD
steady-state to analysis the velocity and temperature field. We use the AeroBox_2019 complex weather
observation box to monitor temperature and humidity. After calculating the flow field distribution, the
temperature and velocity obtained from simulation are used to calculate the thermal comfort index. Last, we
compare our simulation data with the measured one.[Result]The current simulation shows that when the air
conditioner is set to 23 ° C in the ward, the temperature near the human body is about 26-27 ° C while it is
distributed unevenly in the rest of the space. In the corner of the ward, there’s 2° C higher than the sickbed
near the door. The calculation results of the thermal comfort show that the ambient temperature of the
environment is too low. [Conclusion]The poor design of the ventilation system used in this long-term care
institution results in uneven flow field distribution, and the air conditioning design will cause uneven
temperature distribution. The range of the deviation between the simulation and the measured data is about
0.05 showing our model is reliable. Thermal comfort results show that the temperature is too low and adjusting
the air conditioner temperature is necessary. A ventilation system will be designed to improve such results.
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Background/Aim

Several air pollutants concentrations in Greece exceed standards and guidelines. We estimated the burden
on health from short and long-term exposure to pollutants in Greece, for the 13 administrative Departments,
by degree of urbanization.
Methods

We used measurements from fixed monitors operating in 12 cities, for 2012-2018, and modelled
concentrations from a nationwide dispersion model for the year 2012. Based on the WHO Air Quality
Guidelines (AQG), concentration-response functions from WHO reports or large meta-analysis and baseline
rates for health outcomes for the years 2014-16, we calculated the attributable number of events to PMzs,
PMio, NO:2 and 03 exposure.
Results

In major Greek cities daily PM2s and PMio concentrations exceed WHO AQG. The annual average exceeds
the AQG in all cities and non-urban areas. NO:2 exceeds the WHO AQG only in Athens, whilst O3
concentrations exceedances are observed in many areas outside the city centers. If PM2s and PM1o annual
levels complied with the WHO AQG, 6487 and 4933 premature deaths annually would be prevented in urban
areas respectively, of which 58% and 69% concern the area of Athens and 13% that of Thessaloniki and 2115
and 773 in non-urban areas. In Athens, if NO2 levels were <40 ug/m?®, 159 deaths annually would be prevented.
Similar results are provided for hospital admissions and lung cancer incidence. The impact of short-term
exposures is also considerable in large cities.
Conclusions

Particulate pollution constitutes a major public health problem and policy should target the reduction of
concentrations. O3 is a health concern as the sunny climate contributes to its formation and long range
transport. NO2 is a problem in urban centers and should be monitored as diesel cars are forming a larger
proportion of the car fleet after 2012.
Acknowledgement: Supported by the National Center for the Environment and Sustainable Development
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Background: Gentrification is a neighborhood change process characterized by sociodemographic shifts and
increasing property values in previously low-income neighborhoods. This process might impact distributions

of environmental assets, including greenspace.
Objective: To estimate the relationship between gentrification and greenspace in the 43 largest metropolitan
areas of the United States.

Methods: We used U.S. census data to identify census tracts that gentrified between years 1990 - 2000, and
2000 - 2010, and data from the national landcover database to calculate % greenspace within each census
tract in 1992, 2001, and 2011. We used random slope, random intercept models, adjusting for population
density and change in population density, to estimate whether: (a) % greenspace in 1992 predicted
gentrification from 1990 to 2000; (b) % greenspace in 2001 predicted gentrification from 2000 to 2010; and (c)
gentrification from 2000 to 2010 predicted changes in % greenspace from 2001 to 2011. We compared census
tracts that gentrified to those that did not, and excluded those that were too wealthy to gentrify at baseline.
Results: From 1990 to 2000, and from 2000 to 2010, 7,834 and 9,522 census tracts in our dataset experienced
gentrification, respectively. From 2000 to 2010, on average, % greenspace cover decreased by -0.02 units
(range: -0.98, 0.14). In unadjusted models, higher greenspace percentages in 1992 were associated with
higher odds of gentrification from 1990 to 2000 [OR = 2.05 (95% CI: 1.56 - 2.66)]. This effect was attenuated
after adjusting for population density [OR = 1.25 (95% CI: 0.94 - 1.67)]. Gentrification from 2000 to 2010 was
associated with a 0.13-unit decrease in greenspace cover from 2001 - 2011, after adjustment for changes in
population density (95% Cl: 0.94 - 1.67).
Discussion: Greener areas may be more prone to gentrification. However, development processes related to
gentrification may reduce greenspace cover over time.
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Background: Exposure to traffic-related air pollution (TRAP) has been linked to asthma prevalence and
exacerbations. Children spend a significant portion of their day in school where exposure to pollutants can be
high based on geographic features of the built environment. The study objective was to determine the
distributions of geographic indicators of traffic and built environment features and the association with school-
based TRAP exposure in New York City (NYCQ).
Methods: Spatial data on the proximity and density of roadways and built environment features were examined
for a 250-meter buffer around NYC elementary and middle schools (N=1184). Annual average levels of
particulate matter <2.5 microns (PM2.s), black carbon (BC), and nitrogen dioxide (NOz) were determined based
on land use regression models of street-level pollution measured by the New York City Community Air Survey.
Spatial data were categorized using k-means cluster analysis and clusters were associated with air pollution
using analysis of variance.
Results: Based on significant correlations with air pollutants, three geographic indicators were included for
cluster analysis: number of bus stops; truck route density (total km route/km? land); and percentage of area
covered with trees (i.e. tree canopy). Four clusters were identified: 1. Higher truck route density (n=103
schools); 2. Higher number of bus stops (n=378); 3. Higher tree canopy (n=250); and 4. Lower in all 3 indicators
(n=453). In general, the levels of PM2zs, BC, and NO2 were highest among schools with higher truck route
density, followed by higher number of bus stops, and lowest with higher tree canopy (p=0.001).
Conclusions: School-aged children may experience higher levels of air pollution based on their school’s
proximity to geographic indicators of diesel vehicle emission. Geographic indicators may serve as surrogates
of chronic school exposure to air pollution. Future studies will determine if clusters are associated with school
asthma prevalence.
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Urban residence is a risk factor for children’s elevated lead exposures. Evidence from domesticated and wild
animals shows that the phenomenon crosses species lines. Plants also suffer under lead’s phytotoxicity. The
Industrial Revolution lured and drove more than half of the US populations from the countryside into cities.
Leaded paint, lead in public water systems and later, leaded gasoline, were the principal contributors to lead
contamination of US cities. Lead’s incredible utility has resulted in thousands of commercial applications in
electronics, hardware, paints and pigments, many types of glass, ceramic glazes and coatings, cable sheaths,
machinery and manufacturing, light industry, radiation protection, post and telecommunications, metallurgy,
chemical production, transportation (rail, automobile and aviation), construction, weapons, aerospace, oil,
plastics and petrochemicals, plumbing, pesticides, hair products, etc. Historically, commercial and industrial
activities occurred coterminously to habitation, so the beginnings of all these uses occurred within urban areas.
Consequently, urban areas have high lead pollution levels. Lead toxicosis in urban areas is evident across
animal species, including pets (Zook et al 1998, Langlois et al 2017), feral pigeons (Cai and Calisi 2016), wild
raccoons (Hamir et al 1995) and foxes (Dip et al 2000) and gazing animals (Ward and Savage 1994), Indeed,
in 1970, pigeons were considered a sentinel for urban lead pollution (Tansy and Roth); society has continued
to use children. Plants in urban areas are also significantly affected by high lead levels (EPA 1984). We used
an integrated One Health approach to assess lead’s urban burden in humans, animals and plants. In the future,
we will develop conceptual and pragmatic guidance for urban planners and decision makers to address the
urban lead burden in humans, animals and plants.
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Background Light at night (LAN) is the most important environmental cue for circadian misalignment, which
may increase risk of coronary heart disease through impairing circadian rhythms. We aimed to estimate the
association between exposure to outdoor LAN and coronary heart disease (CHD) in elders.
MethodsWe followed 60,229 Hong Kong elders free of CHD from 1998 through 2011. Annual LAN exposure
was estimated using time-varying satellite data for a composite of persistent nighttime illumination at ~1 km?
scale for each residence. We used Cox proportional hazard models to calculate hazard ratios (HRs) and 95%
confidence intervals (CIs) for the association between exposure to outdoor LAN and risk of CHD.
Results Over 10 to 13 years of follow-up, we identified 3,772 incident CHD cases and 1,695 CHD deaths.
Annual levels of LAN at participants’ residential addresses ranged from 2.2 to 233.1 nW/cm?/sr. The
concentration-response functions for the association between LAN and CHD incidence and mortality were
approximate linear with the slopes becoming flat when LAN above 110 nW/cm?/sr. Per interquartile range
(IQR) (60.0 nwW/cm?/sr) increase in outdoor LAN, the HR was 1.09 (95% CI: 1.03, 1.17) for CHD incidence and
1.10 (95% CI: 1.01, 1.22) for CHD mortality after adjusting for both individual and area-level risk factors.
Conclusions Exposure to outdoor light at night was associated with higher risk of coronary heart disease
among Hong Kong elders. Our findings highlight the need to regulate light pollution for the potential coronary
heart disease benefits.
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Background/Aim: Although several studies report an association between residential proximity to greenness
and health, direct effects of increasing greenness have not been studied. We designed The Green Heart
Project to test the hypothesis that increasing area greenness diminishes cardiovascular disease (CVD) risk by
decreasing exposure to air pollution.
Methods: The Green Heart Project is designed as a pragmatic clinical trial to assess the impact of greening
intervention on CVD risk in a community. Baseline data on CVD risk were acquired by an in-person exam to
measure arterial stiffness, blood pressure, circulating lipids and biomarkers of thrombosis and endothelial
function. Mental stress, anxiety, depression, social cohesion, and health behaviors were evaluated using
validated questionnaires. Both stationary and mobile monitoring is to be used to develop high resolution maps
of air pollution in the area. Individual-level exposure to volatile organic compounds (VOCs) will be assessed
by measuring their urinary metabolites. Baseline data were acquired and 8 target clusters will receive 8,000
mature trees and shrubs. The surrounding 8 control clusters receive no greenery. Two years after planting, air
pollutants, VOC metabolites, cardiovascular and psychosocial parameters will be remeasured.
Results: The 4 square mile study area is home to 36,000 residents. The mean age of 735 participants recruited
was 51 years, with a median income of $33,000. Nearly 77% of participants were White, 52% were women.
The mean NDVI within 300 m of the residence of study participants was 0.33. Participants with lower residential
NDVI were more likely to be younger, Black, with lower income, and living closer to major roadways.
Conclusions: Baseline evaluation of participants of the Green Heart Study uncovers significant association
between residential greenness and socioeconomic status. Assessments after intervention will evaluate to
reveal whether CVD risk and air pollution levels are altered by increasing area greenness.
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Background: Urban design features, such as walkable neighbourhoods and greenspace, might protect human
health by enabling healthy behaviours, including increased physical activity. By definition, neighbourhoods that
are ‘walkable’ are high density, whereas green spaces (e.g., parks) are inherently low density environments.
We aimed to assess the impact of greenspace cover on associations of neighbourhood walkability and physical
activity. Methods: We created a novel ‘green walkability’ score that integrated greenspace cover (within a
1000m walkable network buffer) with standard walkability metrics — population density, street junction density
and destination density. We applied the green ‘walkability score’ to the residential addresses of UK Biobank
participants living in Greater London (n= 58,587). We used logistic regression models to assess associations
of ‘green walkability’ versus standard walkability scores with physical activity outcomes, adjusted for age, sex,
household income and neighbourhood deprivation. Results: Higher ‘green walkability’ was beneficially
associated with active commuting behaviour, active nhon-commute transport, International Physical Activity
Questionnaire (IPAQ) responses, and achieving weekly UK physical activity guideline recommendations.
Associations of ‘green walkability’ with physical activity outcomes, however, were attenuated compared to
standard walkability score associations. For example, difference in odds of walking for non-commute transport
between the least walkable and most walkable quintile in UK Biobank were smaller for ‘green walkability’ (odds
ratio (OR) 4.46; 95% CI 4.12, 4.84) than standard walkability (OR 6.37; 95% CI 5.85, 6.94). Conclusion: Our
‘green walkability’ approach highlights the need to account for environmental correlates of physical activity
(e.g., density of features) in greenspace and physical activity assessments, and might partially explain
inconsistencies in direction and size of effect in the greenspace-physical activity literature. Prioritising
neighbourhood density and greenspace exposure, which are inversely related in space, to support active,
healthy lifestyles, is an important urban design challenge.
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Background: Some cohort studies have shown a protective association of greenness and non-injury mortality,
after adjustment for personal contextual and area-level confounding factors, though evidence in the UK is
predominantly from ecological studies. We aimed to assess the association of greenspace and non-injury
mortality in the UK, using rich confounder data available in the UK Biobank cohort. Methods: We used
Ordnance Survey MasterMap Greenspace data, categorized into 18 greenspace functions (e.g., private
garden, public park, allotment, cemetery, playing field, etc.) to assess associations of survival and total
greenspace cover (18 categories combined) in multiple buffer sizes (100 m, 500 m, 1000 m) surrounding UK
Biobank residential addresses (n = 277,236). We used Cox-proportional hazards models, with age as the
underlying timescale, adjusted for sex, household income, pack years smoking, alcohol consumption and
neighbourhood deprivation. Results: We showed protective associations for UK Biobank participants living in
the most green compared to the least green quintile of total greenspace cover in a 100 m circular distance
buffer for non-injury mortality (HR = 0.91; 95% CI = 0.84, 0.99). Results were consistent with previous studies,
which have shown a small protective association, after adjustment for confounders. Function-specific analyses
showed that protective associations of private (residential) garden and mortality remained when other
functional greenspace categories were excluded from analysis. Across all buffer sizes, over 50% of total
greenspace cover was classified as private (residential) garden, which has important implications for
environmental equality. Conclusion: Further analyses of greenspace categories, grouped by function (e.qg.,
private (residential) gardens versus public parks, playing fields and sports facilities) will offer novel insight into
specific mechanistic pathways connecting greenspace and health (e.g., the contribution of physical activity),
which is critical for designing and/or retrofitting urban environments for health.
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Of all modern human settlements today, cities have the most potential to accommodate population growth in
a sustainable and healthy manner. Water supply, sanitation, and mass-transit can be efficiently managed in
well-functioning dense cities, where the compact urban tissue promotes healthy active transportation
opportunities such as walking, biking or jogging. Unfortunately, most American cities today are burdened with
increased traffic pollution, leading to ambient combustion ultra-fine particles (UFP) exposure, a significant
public health problem.
The growing body of evidence-based research in urban planning and building strategies can help to mitigate
traffic-related UFP exposure for people living near highways. For environmental scientists and policy-makers
to incorporate these strategies in future urban and building developments, they need to leverage the key tools
and strategies of architectural practice that address outdoor and indoor air quality in cities.
This poster illustrates regulations, strategies and tools used in urban planning and architectural practices in
America, with the goal to facilitate the collaboration between environmental scientists and designers towards
devising, implementing and evaluating tactics to reduce UPF exposure in cities. The poster describes how
evidence-based UFP mitigation tactics can be integrated: (i) at the urban planning level (i.e. landscaped
buffers, vegetated and wall barriers or decked highways) with different regulations such as land use,
performance or sustainable zoning. (ii) at the building level (i.e. facade sealing, MERV and HEPA filtration, or
green facades and roofs) with building codes for indoor air quality. Finally, the poster also explores the most
widespread voluntary sustainable building standards (i.e. LEED, WELL, Fitwel or Passive House), and how
they compare to evidence-based UFP mitigation strategies at the building scale.
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Introduction: Breast cancer is the most common cancer type, and the most common reason for cancer-related
deaths among women worldwide. Animal and epidemiologic studies suggest that exposure to light at night
may contribute to increased breast cancer risk through circadian disruption, which involves a decrease in the
nocturnal secretion of melatonin followed by disturbed estrogen regulation, however, epidemiological evidence
is limited. In this study, we examined the association between exposure to residential outdoor light at night
(LAN) and breast cancer incidence in the Danish Nurse Cohort Study. Methods: We followed 20,404 Danish
nurses from 1993 or 1999 through 2012. LAN exposure was estimated using the US Defense Meteorological
Satellite Program's (DMSP) Operational Linescan System. We collected LAN data (nW/cm2/sr) for 1996, 1999,
2000, 2002, 2004, 2005, and 2010, assigned at the subject's residence during the follow-up. Data on the
incidence of breast cancer was obtained from the Danish Cancer Registry. We used time-varying Cox
regression models to estimate hazard ratios (HRs) and 95% confidence intervals (Cls), adjusting for
reproductive, lifestyle and environmental factors such as residential air pollution, road traffic noise, and
greenspace. Results: Of the 20,490 women, 1,081 developed breast cancer in total during 339,633 person-
years of follow-up. Based on the fully adjusted model of LAN exposure divided into quintiles, where the lowest
LAN quintile was reference (0-13.6 nW/cm2/sr), we found an increase in breast cancer incidence at higher
LAN levels: HR: 1.01 (95% CI: 0.83-1.23, p = 0.92), 1.08 (95% CI: 0.88-1.33, p = 0.44), 1.04 (0.83-1.30, p =
0.74), and 0.87 (95% CI: 0.66-1.15, p = 0.32) for the 2nd, 3rd, 4th, and 5th quintiles, respectively. Conclusion:
There was a tendency, that higher levels of exposure to LAN were associated with a higher risk of breast
cancer although the statistical significance was not observed.
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Background. Vegetated landscapes (i.e., greenspace) may increase or decrease risk of asthma exacerbation
through effects on pollen levels, localized climates (e.g., heat islands), air pollution, or child’s behaviors.
Methods. We investigated the association between neighborhood greenspace and pediatric asthma
exacerbation (age <18 years) in the City of Philadelphia, by conducting a case-control study based on
electronic health records (EHR) from the Children’s Hospital of Philadelphia (CHOP) Care Network. Our study
included cases from 8017 outpatient clinic visits, 5953 emergency department (ED) visits, and 4401 inpatient
encounters, with controls selected from non-exacerbation clinical encounters for asthma. We studied various
greenspace measures, including overall greenness (i.e., vegetation density), tree canopy, grass/shrub
coverage, and impervious landcover, within various buffer sizes surrounding the child’s residence. We used
logistic regression to estimate odds ratios (OR) and 95% confidence intervals (Cl), adjusting for child- and
neighborhood level sociodemographic factors.
Results. Lower odds of asthma exacerbation were observed in association with high levels of greenspace near
the home (>75" percentile vs. <25" percentile) for ED cases, such as reduced odds of ED visits by 29% with
high tree canopy coverage (OR=0.71, 95% CIl= 0.61, 0.83), and 16% with high grass/shrub coverage
(OR=0.84, 95% CI: 0.74, 0.97). Impervious surface landcover near the home was associated with greater odds
of asthma exacerbation for ED (high vs. low: OR=1.50, 95% CI: 1.28, 1.75) and inpatient cases (OR=1.20,
95% CI: 1.02, 1.42). Small reductions in risk of outpatient clinic cases or inpatient cases in association with
greater amounts of vegetation near the home were not statistically significant in the best-fitting models.
Conclusions. Our findings suggest a protective effect of residential neighborhood greenspace against asthma
exacerbation; however, differing results among treatment settings requires further assessment of confounding
by indication and effect modification.
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Background: While there is an increasing interest in zero-energy buildings, limited evidence is available on
how building characteristics affect the level of indoor air quality and occupants’ health status. This study aimed
to compare the indoor air quality between the zero-energy building and general apartment in Nowon-gu, Seoul,
South Korea and to investigate the relationship between occupants’ behavior, indoor air quality, and level of
symptoms.

Methods: We recruited twenty-five households for case (zero-energy house) and control group (general
apartment) respectively. Self-reported questionnaires were conducted on demographic profiles, general
housing conditions, occupants’ behaviors and disease history at the baseline. The severity of symptoms
including headache, cough, and allergic symptoms, and subjective stress level were asked using a Likert scale
on a weekly basis through a web survey tool. Exposure variables including particulate matter (PM), Carbon
dioxide (CO2), and Volatile organic compounds (VOCs) were measured using a real-time monitor (Airguard K)
on every minute. Regression analysis and a generalized additive model (GAM) will be used to estimate the
relative risk for each subgroup.
Results: Case and control group showed difference in building age, residence period (23.2 vs. 48.3 months, p
< 0.001) and the housing size (55.0 vs. 81.8m?, p < 0.001). Nearly half (48% vs. 40%) of occupants responded
they ventilate the house every day. A majority of occupants (64%) used kitchen ventilator while cooking. Hourly
mean levels of PMio, PM2s, CO2 and VOCs between November to February were significantly low in zero-
energy building (p <0.001). Frequency of self-reported symptoms were not significantly different between two
groups.

Conclusions: The results of this study would contribute to finding physical housing conditions and occupants’
behaviors that are associated with occupants’ health and quality of life. It will also provide guidelines for the
management of indoor air quality at home.
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Background: Social environmental factors such as unfavorable neighborhood cohesion may contribute to poor
sleep by, for example, activating stress pathways. Methods: Using pooled cross-sectional data from 144,776
participants of the 2013-2017 National Health Interview Survey (NHIS), we examined overall and
race/ethnicity-specific associations between neighborhood social cohesion and sleep health among White,
Black, Hispanic/Latino, and Asian adults. Neighborhood social cohesion score (NSC) was measured based
on self-reported responses to four questions related to trust and support, which were categorized into low,
medium, and high groups. Very short sleep duration was defined as <6 hours; short sleep <7 hours,
recommended sleep 7-8 hours, and long sleep =9 hours. Sleep difficulties were assessed based on “trouble
falling asleep 3+ days,” “trouble staying asleep 3+ days,” “waking up feeling rested 4+ days,” and “took sleep
medication =1 times” all in the previous week. Adjusting for sociodemographics, health behaviors, and health
indicators, Poisson regression with robust variance was used to estimate prevalence ratios (PRs) and 95%
confidence intervals (Cls) for sleep duration and difficulty by low vs. high NSC and medium vs. high NSC.
Results: Among 144,776 adults, mean age was 47+0.1 years, 48% were men, and 69% white. Overall, low vs.
high NSC was associated with a higher prevalence of very short (PR=1.32; 95% CI: 1.25-1.40) and short
(PR=1.19; 95% CI: 1.16-1.22) sleep duration. Low vs. high NSC was positively associated with very short
sleep duration among Whites (PR=1.37; 95% CI: 1.28-1.47), Blacks (PR=1.13; 95% CI: 1.01-1.28), and
Hispanics/Latinos (PR=1.30; 95% CI: 1.11-1.53). Among Asians, low NSC was associated with short sleep
duration (PR=1.19; 95% CI: 1.06-1.32). Conclusions: Sleep difficulties were more prevalent among all
racial/ethnic groups with less than high NSC. Low neighborhood social cohesion was associated with shorter
sleep duration and sleep difficulty across racial/ethnic groups, and more research is warranted.
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Background/Aim: Existing national Land Use Regression (LUR) models are mainly developed based on
ground-level regulatory monitors to predict and assess ambient exposure of air pollution at unmonitored
locations. Emerging Low-cost sensors have improved network density and coverage that may refine the LUR
model development.
Methods: We retrieved and calibrated annual average PM2s concentrations from the low-cost sensors (i.e.,
PurpleAir sensors) of 6 urban areas in the US. Our independent variables included 11 categories (n = 339) of
geographic features (e.qg., traffic, population, land use, and satellite air pollution measurements). We developed
PurpleAir LUR models (using only the PurpleAir sensors) and hybrid LUR models (using both the regulatory
and low-cost monitors) for predicting annual average PM2.s concentrations; we applied a partial least squares-
universal kriging approach. We compared the exposure assessment of different LUR-derived population-
weighted predictions.
Results: LUR models using only the PurpleAir sensors showed reasonable performance: 10-fold CV R? = 0.66,
mean absolute error [MAE] = 2.01 ug/m?3. However, the external evaluation using the EPA monitors suggested
that the PurpleAir-only LUR models may consistently over-predict PM2.s concentrations. We observed that the
hybrid LUR models (R? 0.85, MAE: 1.02 ug/m?®) performed better as compared to the PurpleAir-only LUR
indicating that regulatory monitors and low-cost sensors could be integrated to refine LUR models. We also
noticed that the PurpleAir and hybrid LUR were spatially correlated with the regulatory-based LUR (e.g., Los
Angeles: R% 0.82, MAE: 0.77 ug/m®). The LUR-derived population-weighted predictions suggested that
integrating low-cost sensors into LUR may help catch hot spots.
Conclusions: LUR model development using low-cost sensor network is feasible to capture spatial variability
that maybe missed by the regulatory monitors and obtain promising performance where regulatory monitors
are unavailable. Future low-cost sensor-based LUR can be expanded nationally to track exposures more
accurately and inform health policies.
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INTRODUCTION: Work is needed to better understand how joint exposure to environmental and economic
factors influence cancer. OBJECTIVE: We hypothesize that environmental exposures vary with socioeconomic
status (SES) and urban/rural locations, and that areas with minority populations coincide with high economic
disadvantage and pollution. METHODS: To model joint exposure to pollution and SES, we develop a latent
class mixture model (LCMM) with three latent variables (SES-Advantage, SES-Disadvantage and Air Pollution)
and we compare the LCMM fit to K-means clustering. We ran an ANOVA to test for high exposure levels in
non-Hispanic black populations. The analysis is at the census tract level for the entire state of North Carolina
(NC). RESULTS: The LCMM was a better and more nuanced fit to the data than K-means clustering. Our
LCMM had two sub-levels (low, high) within each latent class. The worst levels of exposure (high SES
disadvantage, low SES advantage, high pollution) are found in 22% of the census tracts, while the best levels
(low SES disadvantage, high SES advantage, low pollution) are found in 5.7%. Overall, 34.1% of the census
tracts exhibit high disadvantage, 66.3% have low advantage and 59.2% have high mixtures of toxic pollutants.
We found that high levels of pollution exposure exist in some rural areas. Areas with higher SES disadvantage
had significantly higher non-Hispanic black population density (p<0.001) and non-Hispanic black population
density was higher in areas with higher pollution (p<0.001). CONCLUSIONS: Joint exposure to air toxins and
SES varies with rural/urban location and coincides with minority populations. Our model can be extended to
provide a holistic modeling framework for estimating disparities in cancer survival.
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The frequency and intensity of extreme heat events are expected to increase with climate change.
Understanding the ways in which heat influences health outcomes is critical to mitigating its effect both now
and in the future through targeted interventions and adaptations. However, few studies have been able to
analyze the role of indoor conditions in influencing health therefore missing a critical component of the
environment. In addition, previous studies have not focused on heat-specific health outcomes. This study will
fill this information gap through a case-control study design and regression analyses. Working with the New
York City Fire Department Emergency Medical Services we compiled the Patient Care Reports and indoor
temperatures for patients receiving emergency care during the summer of 2016. In order to collect indoor data,
paramedics carried portable sensors into buildings while responding to 911 calls which passively measured
indoor conditions. We compared 55 heat-specific health outcomes and 1611 controls through a case-control
study and propensity score matching. Indoor temperatures over 28°C resulted in a significant increase
(OR=3.88 CI[1.83, 8.25]) in chance of heat-related 911 calls. Current heat warnings are for outdoor
temperatures are issued at two or more days between 35-37°C or any length of time above ~38°C. However,
our results indicate the threshold at which people become sick due to indoor exposure is actually lower.
Therefore these results could inform policy regarding indoor temperature safety standards.
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Introduction:Environmental pollutants have been previously associated with increased biomarkers of
inflammation. Little is known however about how, and to what extent, neighborhood greenspace and urbanicity
may impact inflammation.
Methods:We used mixed effects multiple regression models to evaluate contemporaneous neighborhood
greenspace and C-reactive protein (CRP) levels among 4,121 individuals >57 years of age enrolled in the
National Social Life, Health, and Aging Project. We also examined for effect modification by race/ethnicity,
socioeconomic status, health status, BMI, and age. Secondary analyses examined whether associations were
mediated by PM2s, NO2, and physical activity. Greenspace estimates were based upon the Normalized
Difference Vegetative Index (NDVI) obtained from NASAs Moderate Resolution Imaging Spectroradiometer
satellites within a 1 km buffer around each participants residence. CRP levels were measured from dried blood
spots. All models were adjusted for demographic, socioeconomic, health behavior, medical history, and current
medications which have been previously shown to affect CRP levels.
Results:Each IQR increase in NDVI was associated with an 14.9% (95% CI -19.9, -9.5) decrease in CRP
levels. Significant dose response was observed, such that those in the highest quartile of neighborhood
greenspace had 23.4% lower CRP than those in the lowest quartile (Pwena <0.001). In effect modification
models, the associations were found to be strongest among Hispanics (-30.9%, 95% CI: -46.4, -10.9) and
Asians (-55%, 95% CI. -76.4, -14.2). No significant effect modification was observed for other investigated
variables. In mediation analyses, borderline significant mediation of the association between neighborhood
greenness and CRP was observed by physical activity (% mediated: 8.3%, p=0.073).
Conclusions:In a cohort of older US men and women, neighborhood greenness was significantly associated
with CRP, with differential effects by race/ethnicity. These associations suggest that neighborhood may be
important determinants of health in older adults.
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Background. As the world’s fastest urbanizing region, rapid economic growth in Sub-Saharan Africa (SSA) is
raising levels of urban air pollution from diverse local and regional sources. While measurement data are now
emerging from SSA on particulate matter pollution, there is limited information on major combustion related
gaseous pollutants. We examined the levels, spatial, seasonal, and socioeconomic patterns as well as sources
of oxides of nitrogen (NOx: NO2/NO) in Accra, Ghana’s capital and one of SSA’s largest metropolitan cities.
Methods. We collected weekly integrated ambient NO2 and NOx samples using OGAWA passive samplers at
150 sites, consisting of a year-long (n=10) and week-long (n=140) averages which included a range of land-
uses and emissions sources (traffic, biomass).
Results. Annual mean NO:2 across all sites was 52 ug/m3. Both NO2 and NOx concentrations were highest
between November and February, the ‘Harmattan’ period when local and regional meteorology is altered, with
means of 73 and 218 ug/m?, respectively, comparing to 47 and 116 ug/m3 during non-Harmattan period. The
mean NO: and NOx levels were highest at roadside sites (82 and 285 ug/m?), followed by residential (46 and
102 ug/m?) and sub-urban background sites (27 and 67 ug/m?). There was no difference between high-density
(i.e. low-income and high biomass use) and low-density (i.e. high-income and low biomass use) residential
sites. The overall sample mean NO2/NOx ratio was 0.53, varying from 0.35 at roadside sites to 0.63 at
residential sites.
Conclusions. Traffic is the most important contribution for NOx in Accra, while contribution from biomass
burning shows no difference at high- and low-income neighborhoods. NO2/NOx ratios are significantly lower
than in North American, European and East Asian cities, indicating a less oxidative atmospheric condition in
Accra, especially among traffic sites. “Harmattan” increases local pollution level significantly, possibly by
altering local and regional meteorology conditions.
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Background: Urban design features are often studied in relation to health and behavioral outcomes. They can
also have major implications for environmental outcomes. Yet the impact of these features on both health and
environmental outcomes (co-benefits) are rarely examined. We investigated how urban landscape and street
design profiles are related to jointly occurring health and environmental outcomes in Latin America cities.
Methods: The SALURBAL project has compiled and harmonized data on built environment, environmental
exposures, and health outcomes for 370 cities in 11 countries: Argentina, Brazil, Chile, Colombia, Costa Rica,
El Salvador, Guatemala, Mexico, Nicaragua, Panama, and Peru. Eight city profiles were identified using finite
mixture models. Four urban landscape profiles were defined measuring patch (contiguous area of urban
development) fragmentation, shape, and isolation. Additional four street design profiles were defined using
street connectivity, length, and directness. Multilevel regression models were used to assess associations
between the city profiles and several health and environmental outcomes.
Results (preliminar): As compared to the urban landscape profile labelled ‘scattered pixels’ (low fragmentation,
compact shape, high isolation), the ‘proximate stones’ profile (moderate fragmentation, irregular shape,
moderate isolation) had significantly higher levels of PM2s and NO2, and the ‘proximate inkblots’ profile
(moderate-high fragmentation, complex shape, moderate isolation) had significantly higher violence related
deaths. As compared to the street design profile labelled ‘labyrinthine’ (low connectivity, moderate length,
moderate directness), the ‘semi-hyperbolic grid’ (moderate connectivity, moderate length, moderate
directness) and the ‘spiderweb’ (high connectivity, low length, moderate directness) profiles had significantly
higher levels of PM2s and NO2. While the ‘hyperbolic grid’ profile (moderate connectivity, high length, low
directness) had  significantly  higher levels of NO2 and lower levels of obesity.
Conclusion: Identifying how city profiles are related to environment and health outcomes can shed light on the
urban policies that could have the greatest environment and health co-benefits.
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Physical activity is intimately linked to the built environment and health. Major on-going efforts are being made
to increase physical activity rates in urban settings. One such effort, quickly becoming prevalent across many
global cities, is the implementation of bike sharing programs. In October 2017, UCLA launched the Bruin Bike
Share program. It provided a unique opportunity to conduct a before-and-after natural intervention study, the
Physical Activity through Sustainable Transport Approaches in Los Angeles (PASTA-LA) study, to assess the
health-related outcomes of bike-sharing programs. During the 2016-2018 study period, the PASTA-LA study
enrolled 440 physically-capable participants from the UCLA-Westwood area. Participants were administered
online questionnaires and a smartphone app (MOVES) was deployed on their phones for location and activity
tracking. A nested sample of 140 participants were also outfitted with research grade GPS and accelerometers
for comparison. Across all participants, over 30 million observations of location and activity were recorded.
Using these ‘big data’, we can address our specific research questions: (1) can smartphones be used instead
of expensive research-grade devices without sacrificing measurement validity, and (2) can these ‘big data’ be
used to model Physical Activity Spaces (PASS) to better quantify environmental context. We have addressed
these research questions using advanced geospatial and geostatistical approaches. To evaluate context
variable allocation for individuals, we have used location and activity levels (steps) to demonstrate the
predictive accuracy of four approaches to defining physical activity space: (1) circular home buffers, (2)
directional ellipses, (3) machine learning route allocation models, and (4) kernel density ranking. These models
can be used to quantify variables such as exposure to green space, dose of air pollution, and other
neighborhood-based statistics that are instrumental for spatial models of association (e.g. such as the impact
of heat exposure on physical activity rates, as moderated by green space access.)
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Air pollution epidemiological studies of ambient fine particulate matter (PM2s) and ozone (O3) often use
outdoor concentrations from central-site monitors as exposure surrogates, which can add bias or uncertainty
in health effect estimates. The goal of this study was to improve exposure assessments of ambient PM2.s and
O3 for a 10-year epidemiological study with 2,271 participants with coronary artery disease in central North
Carolina called the Catheterization Genetics (CATHGEN) study. We developed an exposure modeling
approach to estimate three tiers of individual-level exposure metrics for ambient PM25s and O3. We used a
hybrid outdoor air quality model (based on satellite- and ground-based air pollution measurements, chemical
transport and land-use models) linked to a residential air exchange rate model (based on building
characteristics, indoor-outdoor temperatures, wind speed) and mass-balance infiltration model to determine
residential air exchange rates (AER, Tier 1), infiltration factors (Fir, Tier 2), and indoor concentrations (Cin, Tier
3). For each of the 2,271 participant homes, we applied the exposure model to determine daily house-specific
PMz.s and O3 exposure metrics (Tiers 1-3) for the 365 days before each participant’s cardiac catheterization
date. The daily modeled exposure metrics for all 828,915 participant-days showed considerable temporal and
house-to-house variability of AER, Finr and Cout (Tiers 1-3). Our study demonstrates the ability to apply an
outdoor air quality model linked to a residential infiltration model to determine individual-level ambient PM2.5
and O3exposure metrics for a large, long-term epidemiological study, in support of improving risk estimation.
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Background: Previous field studies evaluated the effects of visit to different outdoor urban environments on
short-term psychological, cognitive and physiological responses. Less is known on the effect of going outside
from the indoor home environment to these urban environments. Aim: To evaluate whether visits to different
urban and ethnic environments, in comparison to home indoor environment, leads to short-term responses
and whether these are independent of ethnicity. Methods: The participants, 20-35 year-old healthy women
(N=72, 48 Arab and 24 Jewish), started the experiment at their home and visited six different outdoor urban
environments in predominantly ethnic Arab or Jewish cities, in Israel. First they visited intra-ethnic city and
afterward inter-ethnic city environments. In each city they visited an urban park, a residential neighborhood
and the city center. In each environment (including home) the following measures were evaluated: mood
(measured as positive and negative emotions, cheerfulness, relaxed, natural and discomfort feelings), working
memory (measured with backwards digit-span task) and autonomic nervous system (assessed using heart
rate variability (HRV)). Several potential mediators were measured: carbon monoxide (CO), heat, noise, social
aspects, and the self-perceived restoration scale. Results: Going outside from home, to both intra and inter-
ethnic parks, was associated with beneficial psychological, physiological, and cognitive responses, and the
strongest effects were found for the intra-ethnic park. The results for the other urban environments were
different between Jewish and Arab women. The self-perceived restoration, the social aspects and reduced
CO, heat and noise exposures during the visits did not explain the observed changes between the outdoor
environments and home. Conclusions: Visits to urban parks compared to the home demonstrated short-term
beneficial changes in the outcomes that could not be attributed to the investigated mediators. Women should
be encouraged to go outdoors and specifically visit parks to improve their psycho-physiological health.
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Background/Aim: Chronobiological and epidemiologic studies suggest that exposure to light at night (LAN)
disrupts circadian rhythms, which in turn may increase breast cancer risk. The aim of this study is to investigate
how different spectral parameters of outdoor LAN, as measured by the International Space Station (ISS), are
associated with breast cancer risk, particularly in terms of the blue part of the spectrum. Methods: A population-
based case-control study was conducted in Vancouver, BC, Canada with incident breast cancer cases and
controls frequency matched by age. This analysis was restricted to 687 cases and 719 controls who provided
lifetime residential histories. Using time-weighted average duration at each home 5-20 years prior to study
entry, measures of cumulative average outdoor LAN exposure were estimated using ISS photographs, with a
total of six LAN measures of intensity and varying spectra. Outdoor LAN measures were categorized into
tertiles, and logistic regression was used to estimate the associations between outdoor LAN and breast cancer
risk and potential interactions by menopausal status and night shift work. Results: Most participants lived at
one or two residences during the 5-20 year time period of interest prior to study enrolment (median of two
residences, maximum of eight residences). Preliminary results do not suggest an association between the
various spectral LAN measures and breast cancer risk, and there is no clear interaction by menopausal status
or past/current night work status. Conclusions: Our preliminary findings are consistent with no relationship
between spectra and intensity of outdoor LAN measured using ISS photographs of Vancouver and risk of
breast cancer. Strengths include the use of images with higher resolution around residences, and analysis of
outdoor LAN using various biologically relevant parameters. More work is needed to understand the specific
mechanisms linking LAN to breast cancer risk, particularly in terms of blue light exposure.
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Background

Health Behaviour in School-aged Children (HBSC) is an international school-based survey collecting data
through self-completion questionnaires administered to children (11-15 years old) at school. Childhood obesity
is an important public health issue that can affect health. Environmental settings and greenness availability
may contrast obesogenic lifestyles promoting physical activity, whereas, urbanization and traffic may worsen
childhood health. The aim of this project is to analyse if environmental setting could upregulate childhood
weight status. Methods This project involved students from HBSC survey of the Piedmont Region (Italy). Data
were collected in 2018, following the previously published protocols. School-based exposures to greenness
and vehicular traffic were calculated using remote sensing. Greenness exposure was quantified by Normalised
Difference Vegetation Index (NDVI) within buffers around geocoded schools, using satellite imagery. Vehicular
traffic was determined within the same buffers, using thematic maps. Exposures to air pollution concentration
(obtained from different local sampling stations) were provided by the Regional Agency for the Protection of
the Environment. Results Overall, 3022 subjects were included, with amount 50% male/female and 30% for
each age group (11-13-15 years old). Concerning weight status above 14% of the all sample is obese or
overweight, 20% and 11% among boys and girls, respectively. Preliminary analyses showed an association
between weight status and population density (rural vs urbanized areas). Currently, we are calculating
greenness and urbanization to analyse their association with weight status. Conclusion Our preliminary
findings suggest that high urbanization levels impact health implementing affecting weight in children. We are
testing the hypothesis that greenness positively influences weight status and reduce negative effects of
urbanization and air pollution. The managing of these risk factors must be deepened and corroborated by
active preventive Public Health strategies for children health improvement.
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Association of urban green space with general health and wellbeing in adults from Greece
Kanelli, Argyro Anna?, Kalantzi, Olga-loannat!

1 Department of Environment, University of the Aegean, Mytilene, 81100, Greece
Background: Despite the mounting evidence of health benefits of green spaces, their quantitative and
qualitative attributes in the way they influence health responses are poorly understood. The purpose of this
study was to evaluate the short-term changes in physiological and psychological responses upon exposure to
an urban green space, and explore the mediators that affect exposure.
Methods: Twenty-four participants were exposed to an urban (downtown Athens) and a green space (Tatoi
forest) in November 2019. Systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse rate (PR),
salivary cortisol (SC) and Profile of Mood States (POMS) were measured before and after a 60-minute walk.
Post intervention, the participants filled an open-ended question of their sensory experience, and their positive
or negative emotions/reactions. A multiple linear regression analysis was performed to assess the correlation
between the health outcomes and moderators of exposure.
Results: Green space exposure significantly reduced all physiological responses (SBP: p<0.01, DBP: p<0.05,
PR: p<0.01, SC: p<0.01), while urban exposure only reduced salivary cortisol levels (p<0.01). Green space
exposure resulted in a significant decrease of all negative POMS subscales and the Total Mood Disturbance
(TMD), and an increase in all positive subscales. Post intervention results between the urban and green space
showed a significant decrease for PR (p<0.05), SC (p<0.05), and TMD (p<0.01), in favor of the natural
environment. All five senses were engaged in the forest, provoking positive reactions, in comparison to the city
where four senses were reported, causing mostly negative feelings.
Conclusions: Exposure to green spaces can alleviate stress and improve overall mood, while helping
individuals experience their surroundings with all senses, compared to urban areas.
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Background: Modern electric lighting practices have transformed our society into one in which people work,
sleep, and receive goods and services 24/7. As the light-dark cycle is the major stimulus for coordinating the
circadian system, exposure to light at night (LAN) can lead to circadian disruption (CD) and potential adverse
health effects.
Methods: The U.S. National Toxicology Program (NTP) conducted a cancer hazard evaluation of exposure to
LAN that included a systematic review of epidemiology studies of female breast cancer. The human studies
assessed LAN exposure in the sleeping area (i.e., “indoor light”) or from outdoor light, mostly by using satellite
imaging methods (e.g., “environmental LAN”). We characterized all identified studies as low or moderate
quality based on our bias and sensitivity evaluation.
Results and discussion: The 10 studies of indoor LAN provided inconsistent findings due to heterogeneity in
methods used to measure LAN levels and the lack of specificity regarding LAN levels. Cohort or case-control
studies of environmental LAN consistently found an increased risk of breast cancer among women in the
highest category of overall LAN or blue-light LAN exposure. Whether these measurements provide a relevant
direct measure of light or are surrogates for other activities enabled by light is not clear. Furthermore, whether
low light levels observed in these studies are sufficient to disrupt circadian rhythms remains a question. NTP
concluded the epidemiological database was inadequate to evaluate the relationship between exposure to
LAN and female breast cancer.
Conclusions: Mechanistic and toxicological data studies provide strong evidence that certain lighting conditions
(excessive LAN and insufficient daylight) can cause CD, biological effects characteristic of carcinogens, and
promote breast or mammary tumor growth, thus providing moderate confidence of carcinogenicity in humans.
Additional studies precisely measuring exposure to all sources of LAN and characterizing LAN intensities and
spectral characteristics are needed.
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Background: Nonalcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver disease.
Upwards of 30% of NAFLD cases occur among people who are non-obese (i.e., “lean NAFLD”) and up to 52%
among people without diabetes. Particulate matter air pollution <2.5 ym in diameter (PMzs) is a ubiquitous
exposure primarily produced from fossil fuel combustion. Once inhaled, PM2s particles can enter the
bloodstream and induce lipid accumulation, oxidative damage, inflammation, and fibrosis in the liver of mice.
Previous epidemiologic research has been limited by small study areas with little exposure variability. Our aim
was to conduct the first nationwide study to examine the association between ambient PM2.s exposure and
NAFLD.

Methods: We conducted cross-sectional analyses of hospitalizations between 2001 and 2011 from the
Nationwide Inpatient Sample (NIS), the largest nationally representative all-payer inpatient care administrative
database in the United States. Average annual PM2s exposure was estimated using NIS ZIP Codes linked
with the Environmental Protection Agency Downscaler Model, which incorporates data from atmospheric
modeling and point air pollution measurements. NAFLD hospitalizations were identified using International
Classification of Diseases discharge diagnosis codes excluding unrelated liver diseases. Multilevel logistic
regression accounting for the complex survey design with a random effect for hospital was used to calculate
odds ratios (ORs) and 95% confidence intervals (Cls) adjusted for age, sex, race/ethnicity, year, obesity,
diabetes, smoking, hypertension, dyslipidemia, obstructive sleep apnea, and individual- and area-level
socioeconomic status.
Results: The prevalence of NAFLD hospitalizations was 3.4% from 2001-2011 (unweighted 122,913
cases/36,065,973 hospitalizations). Preliminary results show that higher ambient PM2s exposure was
associated with increased odds of NAFLD hospitalizations (adjusted OR 1.17, 95% CI 1.03-1.32 per 10 yg/m3
increase).

Conclusions: PMzs may be a novel risk factor for NAFLD. Future analyses will examine potential effect
modification by age, race/ethnicity, sex, and geography.
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Background: Certain metals are known or suspected carcinogens and have been found in breast tissue
samples. Toenails are a stable matrix that reflect exposure 6-12 months before collection and measurements
correlate well over time. We prospectively examined a large panel of toenail metals in relation to breast cancer
risk and were the first to consider whether multiple metal biomarkers jointly influence risk. Methods: The Sister
Study is prospective cohort of 50,884 women who enrolled between 2003-2009 with follow-up for breast cancer
through September 2016. We measured 15 metals in toenails collected at enrollment using a case-cohort
design of 1,495 cases and a randomly-selected sub-cohort of 1,605 women. For individual metals,
multivariable-adjusted hazard ratios (HRs) and 95% confidence intervals (Cls) were estimated using Cox
regression with robust variance. We examined associations overall and stratified by race, estrogen receptor
(ER), and menopausal status. Quantile g-computation was used to examine joint associations between
multiple metals and breast cancer risk. Results: In individual metal models, arsenic was associated with a non-
linear increase in breast cancer risk (2" vs. 1t tertile, HR=1.22; 95% Cl: 1.01-1.49). This association was
stronger for ER+ breast cancer (HR=1.31; 95% CI. 1.06-1.62). In non-Hispanic Blacks, zinc was associated
with an elevated risk (3 vs. 1%t tertile, HR=1.40; 95% CI: 0.97-2.02). Molybdenum was inversely associated
with breast cancer overall (3 vs. 15t tertile, HR=0.83; 95% CI: 0.68-1.00) and particularly for ER- breast cancer
(3" vs. 1t tertile, HR=0.57; 95% CI: 0.37-0.87). A simultaneous increase in multiple metals was not associated
with breast cancer risk. Conclusions: In this prospective study considering multiple toenail metals in relation to
breast cancer, we found that individual metals and metal mixtures were not consistently associated with a
higher risk. However, a few metals appeared to be related to breast cancer risk in certain subgroups.
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Induction  of  mitochondrial-mediated apoptosis by methanol extract of Cajanus cajan
Alao O Oa,b and Olorunsogo 0.02

aDepartment of Biochemistry, University of Ibadan, Nigeria "Department of Biochemistry, Lead City University,
Ibadan, Nigeria.

*All correspondence: olajualao@yahoo.co.uk +2348034728112

Background: Attention has recently focused on mitochondrial-mediated apoptosis as a signaling pathway that
is disrupted during carcinogenesis. The chemopreventive effects of dietary phytochemicals can be explored in
order to combat conditions emanating from dysregulation of mitochondria-mediated apoptosis. Cajanus cajan
is a medicinal plant commonly used in Nigeria for the traditional treatment of many diseases such as jaundice,
measles dysentery and tumours. This study aims to investigate the effects of Cajanus cajan on the opening of
the mitochondrial membrane permeability transition(MMPT) pore, ATPase activities, liver enzyme activities
and immunohistochemical expression of apoptotic biomarkers in rat liver. Methods: Eighteen male Wistar rats
(150£2.00 g) were assigned into three groups of six animals each and orally administered corn oil (control),
100 and 200 mg/kg MECC once daily for thirty consecutive days. Mitochondrial membrane permeability
transition and ATPase activity were determined spectrophotometrically. Caspase 3, caspase 9 and
cytochrome C release were determined by immunohistochemistry.Results: In vitro, at 10 and 30 yg/mL pore
opening was not observed , however at 50 and 70 ug/mL MECC induced pore opening by 7 and 13 folds.
Similarly, enhancement of ATPase activities was also observed. In the in vivo studies; the MECC induced
opening at 200 mg/kg bwt.There was a significant increase in the activities of AST, ALT and ALP and caspase
3, caspase 9 and cytochrome C were activated Conclusion: Methanol extract of Cajanus cajan induced
mitochondrial -mediated apoptosis in normal rat liver . Hence Cajanus cajan can be used in the management
of conditions associated with dysregulation of apoptosis.
Keywords: Mitochondria membrane permeability transition pore : apoptosis and Cajanus cajan
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Background: While lead has known adverse health effects, the evidence for its carcinogenicity in human is
limited. The National Toxicology Program (NTP) classified lead and lead compounds as reasonably anticipated
to be human carcinogens in 2004. The International Agency for Research on Cancer (IARC) classified them
as “probably carcinogenic” (group 2A) its 2006 assessment. Both classifications were based on limited
evidence in humans and sufficient evidence in animals. Since then, epidemiologic studies have investigated
the association of lead exposure and a variety of cancers. We aim to review recent epidemiologic evidence on
the carcinogenicity of lead among studies that were published after the NTP and IARC assessments.
Method: A systematic literature review was conducted to identify relevant papers based on key terms, ‘lead’
and ‘cancer’, using PubMed and restricting to articles from 2003 to present. Studies/publications were excluded
if they were irrelevant to the aim of this review, were not epidemiologic in nature, did not report site-specific
information, or contained major study design concerns that may bias the findings. Included studies were
categorized based on the specific cancer sites, and the study findings were summarized by cancer site.
Results and Conclusions: The keyword search identified 195 articles published between January 1, 2003 and
January 31, 2020. After evaluation based on the exclusion criteria, 43 publications were selected for this
review. A variety of specific cancer sites have been studied, including biliary tract (7 studies), brain and nerve
(11 studies), breast (8 studies), digestive tract (12 studies), head and neck (5 studies), hematologic (7 studies),
mesothelial (3 studies), reproductive (6 studies), respiratory (16 studies), skin (3 studies), thyroid (1 study),
and urinary tract (16 studies). The results from these published epidemiologic studies will be reviewed and
summarized with regards to the reported association between lead and cancer outcomes.
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Background: Skin cancer is the most common type of cancer in the United States. The majority of skin cancer
is caused by overexposure to ultraviolet (UV) light. National Environmental Public Health Tracking Program at
CDC has collaborated with partners to develop and disseminate county-level daily UV irradiance (2005 to
2015) data for the contiguous United States.Methods: UV dataset was derived based on measurements from
the Ozone Monitoring Instrument (OMI) during 2005-2015. UV irradiance data were first calculated at the
census tract level; then daily population-weighted UV irradiance were calculated at the county level. We
analyzed the spatial distributions and long-term trends of UV irradiance, and ratio of UV irradiance to solar
irradiance. We also have used the newly developed dataset in a few applications to improve characterization
of UV exposure.Results: The UV dataset is currently the only publicly-available, spatially-resolved, and long-
term UV radiation dataset covering the contiguous United States. The national averages across all years
available is 2,700 J/m? for erythemally weighted daily dose of UV irradiance (EDD). UV irradiance increased
toward the South and the West. The ratio of UV to solar irradiance mainly increased toward the South and in
some areas with high altitude. This spatial variation suggests that using solar irradiance as indicator of UV
irradiance in studies covering large geographic regions may bias the true pattern of UV exposure. National
annual average daily UV irradiance increased significantly over the years by about 0.5% per year. In addition,
we identified hotspots of skin cancer vulnerability, which took into consideration demographic, social risk
factors and UV exposure intensity. We also examined state laws allowing sunscreen use in schools in the
context of state average UV irradiance. Finally, we are currently studying the association between UV
irradiance and cutaneous melanoma incidence rates among white US residents.
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Background: Elevated blood lead levels (BLLS) have been associated with lung cancer in occupational studies.
To assess whether this relationship extends to the general population (with lower BLLs) and with full
adjustment for smoking (given that lead is a tobacco constituent), we conducted analyses within the National
Health and Nutrition Examination Survey (NHANES) Il (1976-1980) and Il (1988-1994) cycles.
Methods: We included 4,293 and 15,671 participants in NHANES Il and I, respectively, aged = 20 with BLL
measurements and mortality follow-up through 2014. We fit multivariable Cox models adjusting for smoking
and other potential confounders to estimate hazard ratios (HRs) and 95% confidence intervals (Cls) for BLL
associated with mortality for lung cancer.
Results: We observed a suggestive association between BLLs and lung cancer mortality in both NHANES Il
(189 deaths; HR 1.8, 95% CI 0.7, 4.7 for BLL 220.0 ug/dl vs <10.0 ug/dl, Pwend =0.12) and NHANES Il (363
deaths; HR 1.4, 95% CI 0.9, 2.0 for BLL 210.0 pg/dl vs <2.5 pg/dl, Pyena =0.08). These associations were
stronger among women (NHANES II: HR 2.7, 95% CI 0.7, 10.0, Ptena =0.07; NHANES III: HR 2.7, 95% CI 1.2,
6.5, Pirena =0.03). After stratifying on smoking status, the NHANES Il association for women was present among
both current smokers (HR 1.3, 95% CI 0.6, 2.7 for 90" vs 10" BLL percentile) and never/former smokers (HR
2.1, 95% CI 0.7, 6.2 for 90" vs 10" BLL percentile). In NHANES IIl, however, the association for women was
observed only among current smokers (HR 1.8, 95% Cl 1.2, 2.7).
Conclusions: We observed a suggestive association between BLLs and lung cancer mortality among women.
While residual confounding from tobacco use may explain the NHANES Il finding, the NHANES Il finding
appears to be independent of smoking.
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The CYP1A1 gene is highly polymorphic in human populations and ethnic differences in the distribution of
these polymorphisms have been reported in various populations. Aims: The aim of the study to evaluate the
association of three polymorphic variants in the CYP1A1 gene with breast cancer susceptibility in Sudanese
women. Methods: 100 patients and 100 controls were studied after written consent. A questionnaire extracted
sociodemographic data, family history of breast cancer and gynecological history. Clinical examination was
performed including weight and heights. Blood was drawn for PCR and RFLP analysis for CYP1A1 genotyping.
Results: Premenopausal age and later age at menopause, education levels, family history of breast cancer
and BMI had significant associations with breast cancer risk in Sudanese women. The CYP1A1 M1 genotype
was not associated with the risk of breast cancer in Premenopausal and postmenopausal ages neither were
the CYP1A1 M3 genotypes in this respect. There were no homozygous CYP1A1 M1 (C/C) and the CYP1A1l
M3 (C/C) genotypes in our study subjects. The homozygous CYP1A1 M2 (A/A) genotype had a significant
association with risk reduction of breast cancer in premenopausal women. The heterozygous CYP1A1l M2
(A/G) and the homozygous (G/G) were associated with a significant increased risk of breast cancer.
Conclusion: This study has shown that the CYP1A1 M2 polymorphism has an association with the risk of
developing breast cancer among Sudanese patients.
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Background: Occupational exposure to animals has been associated with several types of cancers, but little is
known about risk associated with living near intensive animal farming.
Methods: We evaluated associations between residential proximity to animal feeding operations (AFOs) and
cancer risk in the Agricultural Health Study, a prospective cohort of pesticide applicators (mostly male farmers)
and their spouses. We linked enrollment (1993-1997) addresses for participants in lowa (33,340 applicators
and 20,186 spouses) to a database of permitted AFOs that included animal units (AUs), counts standardized
by animal size and manure production. We computed an inverse distance-weighted AU metric that reflects
exposure proximity and intensity within 5km of residences. We estimated risk of major solid tumor sites
associated with AU metric quintiles using Cox regression (hazard ratio, HR; 95% confidence interval, 95%Cl),
adjusting for demographics, farming-related factors (occupational pesticide use, direct animal contact), and
cancer site-specific potential confounders (e.g., reproductive history). Associations were also estimated
separately by animal type (swine, poultry, cattle) and self-reported occupational animal contact.
Results: There were 6,137 incident solid tumors diagnosed during follow-up 1993-2015. Among applicators,
testicular cancer risk increased with AU quintiles within 5km of the home (HRgsvs01=3.3, 95%CI=1.0-11.0;
prend=0.03). Prostate cancer risk was significantly elevated in the highest AU quintile (HRqsvs01=1.3;
95%CI=1.1-1.5; prrena=0.0001). For lung cancer, there was an inverse, but non-significant trend with increasing
AUs (HR@svs01=0.80; 95%CI=0.50-1.2; pwena=0.09). Among spouses, uterine cancer risk was elevated
(HRqsvsQ1=1.9, 95%CI=1.2-2.9; pirena=0.03). Risk of breast cancer increased with cattle AUs (prend=0.01), but
not for other animal types. We observed no effect modification by animal-related work for any cancer site.
Conclusions: Our results suggest that residential proximity to AFOs may influence risk of certain solid tumors,
even after consideration of farming activities and other risk factors. These findings are novel, but further
evaluation is needed to identify etiologic agents.
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Background and aim: The impacts of air pollutants on skin cancer remain controversial due to different results
of studies. The research aims to investigate the association between exposure to traffic-related pollutants and
skin cancer in the United Kingdom (UK). Methods: The UK Biobank is a large population-based, prospective
study with over half a million participants aged 40 to 60 years recruited from 2006 to 2010. Data on air pollutants
including particulate matter (PM), nitrogen dioxide (NO2), and nitrogen oxides (NOx) between 2005 and 2010
were obtained. Binary logistic regression models were used to assess the association between the
concentration of air pollutants and skin cancer after controlling for various confounders. Furthermore, a non-
parametric classification tree model was used to evaluate the interactive effect of risk factors on the occurrence
of skin cancer. Results: A total of 320,264 participants (48.7% men) aged 6448 years were included in this
study. During a median of 7.8 years of follow-up, 9164 cases of skin cancer occurred in UK. Our results showed
that the concentration of air pollutants was a significantly negative correlation with skin cancer. For PM with
an aerodynamic diameter of less than 2.5um (PMz.s) and 10um (PMao), the odds ratios (OR) were 0.953 (95%
confidence interval [CI]: 0.927-0.979) and 0.937 (95%CI: 0.913-0.962) per interquartile range (IQR) increase,
respectively. Similar results were observed on NO2z (OR: 0.923, 95%CI: 0.898-0.950) and NOx (OR: 0.940,
95%Cl: 0.915-0.964) per IQR increase. The classification tree model showed interactive associations between
risk factors and skin cancer. Conclusions: The research demonstrated that air pollutions may lower the risk of
skin cancer in UK. However, further research is needed for examining the interactive relationship between air
pollutants, ultraviolet index and skin cancer.
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p.p1 {margin: 0.0px 0.0px 0.0px 0.0px; font: 12.0px 'Helvetica Neue'} Background: Emerging evidence
suggests that environmental endocrine disrupting chemicals, such as polycyclic aromatic hydrocarbons
(PAHS), increase breast cancer risk. Polycyclic organic matter (PAHPOM) is a USEPA Environmental Quality
Index (EQI) air domain factor, which includes PAHs and PAH-derivatives present in the atmosphere in
particulate form. Sources include tobacco smoke, vehicle exhaust, residential heating, coal and tar burning,
and grilling meat. Methods: Herein, we investigated associations between polycyclic organic matter exposure
and invasive breast cancer. Breast cancer diagnoses were obtained from the North Carolina Central Cancer
Registry (2009-2014), and county of residence at diagnosis was linked with the quartiled PAHPOM variable.
We first constructed generalized linear models to assess county-level breast cancer incidence by stage in
counties of high versus low PAHPOM exposure, adjusted for mammography screening rates, %African
American, and %Smokers. Next, we constructed generalized estimating equations to evaluate the odds of
individual patients having localized, regional, or distant invasive breast cancer versus non-invasive carcinoma
in situ in counties of high versus low PAHPOM exposure, adjusted for age, BMI, smoking status, and race. We
further evaluated the odds of patients having hormone receptor positive versus hormone receptor negative
invasive breast cancer. All models were stratified by urbanicity. Results: High PAHPOM exposure was
associated with increased total and localized breast cancer incidence (total estimate 22.36, 95% CIl 6.77-37.95,
p=0.006; localized estimate 12.43, 95% CI 3.36-21.5, p=0.008), as well as increased odds of having hormone
receptor positive versus hormone receptor negative invasive breast cancer (OR 1.04; 95% CI: 1.00, 1.08,
p=0.0187) in urban counties. Conclusions: Our results suggest that high polycyclic aromatic compound
exposure is associated not only with increased breast cancer incidence, but also increased odds of having
hormone receptor positive invasive breast cancer, especially in urban areas.
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Background. Air pollution contains numerous carcinogens and endocrine disruptors which may be relevant for
breast cancer risk. Previous research on air pollution and breast cancer risk has predominately been
conducted in white women; however, Black women may have higher exposure to air pollution. Methods. Using
land-use regression models, we estimated annual average ambient levels of particulate matter < 2.5 pm
(PM2s), nitrogen dioxide (NO2) and ozone (O3) at the 1995 residence of 41,325 participants in the Black
Women’s Health Study who resided in 56 metropolitan areas across the United States. Cox proportional
hazards regression was used to estimate adjusted hazard ratios (HRs) and 95% confidence intervals (ClIs) for
an interquartile range (IQR) increase in each pollutant. We evaluated whether the association varied by
menopausal status at diagnosis, invasiveness, and estrogen receptor (ER) status of the tumor and by
geographic region of residence. Results. With follow-up through 2015 (mean=18.3 years), 2,216 incident cases
of breast cancer were confirmed. Higher exposure to PMz.s, NO2, or O3 was not significantly associated with
breast cancer risk overall or by ER status. However, an IQR increase in NO2 (10 ppb) was associated with a
higher risk of premenopausal breast cancer (N=571, HR=1.15, 95% CI:. 1.02-1.31). For the association
between PM2.s and invasive breast cancer, we observed significant modification by geographic region (p for
heterogeneity=0.02). Among women living in the Midwest, but not other geographic regions, an IQR increase
in PM25 (2.87 ug/m?3), was associated with a higher risk of invasive breast cancer (HR=1.27, 95% CI: 1.04-
1.55). Conclusions. These results support the hypothesis that higher exposure to specific air pollutants may
be a risk factor for breast cancer among Black women, particularly for premenopausal women and women
living in the Midwest.
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Background: There is conflicting evidence of an association between cadmium exposure and prostate cancer
(PC) mortality in the general population. Since most PCs are indolent, low grade and low stage tumors may
mask associations. We assessed associations between ambient exposure to air cadmium and PC
aggressiveness at diagnosis in the us.
Methods: We collected outcome data from the 2010 — 2014 Surveillance, Epidemiology, and End Results
(SEER). Aggressiveness at diagnosis was defined as stage categorized as either metastatic or localized and
Gleason grade as high or low. The 2011 National Air Toxics Assessment database provided county-level air
cadmium concentrations. Odds Ratios (OR) and 95% confidence intervals (CI) were estimated using
multivariable logistic regression comparing the 80™ to 20" percentile of cadmium exposure and adjusted for
age at diagnosis, sociodemographic status, smoking prevalence and overall air quality at the county-level and
were stratified by race and degree of urbanization defined by Rural-Urban Continuum Codes (RUCC).
Results: The study cohort consisted of 230,540 cases from 493 counties. Overall, higher air cadmium exposure
was associated with an increased likelihood of metastatic PC compared to localized PC (OR 1.02, CI 1.01—-
1.03) and higher Gleason grade at diagnosis (OR 1.01, CI 1.00-1.02). The strongest associations were
observed in nonmetropolitan areas with urban populations of 20,000 to 250,000 (RUCC2 counties): (OR 1.26,
Cl 1.14-1.39) for metastatic vs. localized PC, and (OR 1.36, Cl 1.25-1.49) for high vs. low grade cases.
Discussion: The strongest associations between air cadmium exposure and tumor aggressiveness were found
among nonmetropolitan counties, where 40 million Americans reside. Research is necessary to identify air
cadmium pollution sources in these communities and to rule out additional confounding factors. Air cadmium
exposure in the general population may be a more important factor in prostate cancer and its progression than
previously recognized.
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Objectives The Jang-jeom Village is a small rural village in the Republic of Korea where about 80 people live.
The purpose of this study is to investigate whether the cancer risk has been increased since 2001 when a
fertilizer factory was established in the village.
Methods Using the national population data and cancer registration data of Korea, we calculated cancer
standardized incidence ratio (SIR) in the village to investigate whether more cancers occurred in the villages
compared to other regions. In order to investigate whether living in the village increases the risk of cancer, a
retrospective cohort was constructed using the Korean National Health Insurance data. We calculated cancer
hazard ratio (HR) by using the Cox proportional hazard model, comparing the exposure area and control area.
We  considered potential  confounding  factors such as age, sex and income.
Results In the 2001-16, 23 cancer cases were identified. In the 2010-16, the SIRs of the all cancers (ICD-10
code; C00-96), all cancers except thyroid cancer (C00-72, 74-96), skin cancer except melanoma (C44) in the
village were 2.05 (95%CI: 1.09-3.31), 2.22 (95%CI: 1.18-3.59), and 16.01 (95%CI: 1.51-45.88), respectively.
The HRs of the all cancers, all cancers except thyroid cancer, skin cancer except melanoma, gastric cancer
(C16), hepatic cancer (C22), gallbladder and biliary cancer (C23-4) of the living in the village were 1.99 (95%CI:
1.14-3.45), 2.20 (95%CI: 1.26-3.84), 11.60 (95%CI: 1.51-45.88), 3.29 (95%ClI: 1.14-9.53), 6.63 (95%Cl: 1.77-
24.88), and 15.24 (95%CI: 3.84-60.48), compared to the living in the control area, respectively.
Conclusion The results of this study suggest the increased cancer risk in the Jang-jeom village near the
fertilizer factory since 2001.
Acknowledgement This work was supported by a grant from the National Institute of Environment Research
(NIER), funded by the Ministry of Environment (MOE) of the Republic of Korea (NIER-2017-03-02-053).
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Authors: S. L. TSE?, J. S. Au?, F. Wang?, I. T. Yu®;
1The Chinese University of Hong Kong, Shatin, HONG KONG, ?Hong Kong Adventist Hospital, Kowloon,
HONG KONG.

Objective: The discriminatory power of previous risk prediction models for all lung cancers generally ranged
from 0.57 to 0.72. We constructed individual risk prediction models for all lung cancers and its specific
histological subtypes among Hong Kong general male population. Methods: Epidemiological data of 1069 male
lung cancer cases confirmed by histology and 1208 community controls were included in this analysis.
Community controls were randomly selected from the general male population frequency-matched by age and
sex. Annual concentration of ambient PM2.5 and PM10 air pollution were retrospectively reconstructed based
on individual household location and the nearest monitoring station data. LASSO-model was used to select
optimal risk factors for each specific prediction model. Receiver-operator characteristic curves (ROC) and the
area under the curve (AUC) was used to demonstrate the model performance and the ability to differentiate
cases from non-cases. Results: AUC for all lung cancers was 0.782 (95%CI: 0.762-0.801) and the
discriminatory power increased to 0.824 (95%CI. 0.807-0.841) after PM10 was included into the prediction
model, and this improvement was consistently shown in prediction models stratified by smoking status. When
the prediction models included ambient PM10 and were further specified by histological subtypes, a notably
higher AUC was demonstrated for squamous cell lung cancer (0.878, 95%CI: 0.857-0.898) than that of the
adenocarcinoma (0.778, 95%CI: 0.751-0.804). Conclusion: Lung cancer risk assessment tool in Hong Kong
Chinese men based on LASSO selection is promising, which shows a relatively higher discriminative accuracy
than those developed in many other populations. Risk model is improved after including PM10 air pollution,
indicating the importance of addressing ambient PM air pollution in risk prediction. However, external validation
of this model in an independent population is recommended to be the next necessary step. [Funding source:
Research Grant Council, HKSAR, Project no. CUHK4460/03M]
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Objective Occupational heat exposure (OHE) has been linked with a variety of adverse health effects, however
knowledge regarding potential associations with cancer risk is limited. In this study, associations of OHE and
breast cancer risk were evaluated in a Spanish population-based case-control study. Methods We enrolled
1,380 breast cancer cases and 1,428 frequency-matched population controls from 10 regions of Spain. A
Spanish job exposure matrix, MatEmEsp, was used to assign estimates of OHE as the proportion of workers
exposed (P = 25% for at least one year) and proportion of work time with heat stress (according to the wet
bulb globe temperature 1SO 7243) for each occupation reported over the lifetime. We used three main
exposure indices: ever vs. never exposed, lifetime cumulative exposure (heat stress years) and duration of
exposure (years). We estimated odds ratios (ORs) and 95% confidence intervals (Cls) applying a lag-period
of 5 years, adjusting for potential confounders. Results Approximately 27% of cases and 22% of controls ever
had OHE. Highest exposed occupations included industrial workers, miners and laundry workers. For all
analyses the reference category was participants who never had OHE. Ever OHE was associated with a higher
risk of breast cancer (OR 1.23; 95% CI 1.02, 1.48). Participants in the medium and high tertiles of lifetime
cumulative exposure had a higher risk of breast cancer (ORs of 1.22; 95% CI 0.92, 1.63 and 1.41; 95% CI
1.06, 1.87 respectively, p trend = 0.01) as did those with OHE for longer than 10 years (OR 1.36; 95% CI 1.02,
1.81). A stronger association was found for pre-menopause and for hormone receptor positive disease.
Conclusion In this large population-based study we found an increased risk of breast cancer associated with
OHE. Further research including at other cancer sites is also warranted.
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CANADA.

Background: People living in the province of Newfoundland and Labrador (NL), Canada, are exposed to
ultraviolet radiation (UVR) despite prolonged foggy weather. NL cancer statistics report a high number of skin
cancer cases. However, there is no population-level data on any association between skin cancers and
exposure to UVR. This study is aimed to estimate the risk of skin cancers due to exposure to UVR and
additional financial burden due to an excessive number of cancer cases. Methods: Daily UV index (UVI)
monitoring data (March 2013-January 2019) for 37 meteorological centers of NL were collected from the
Environment and Climate Change Canada. Monitoring centers having UVI 6 or more for 600 days (~100
days/year) and above were considered as high-risk centers, and the rest were selected as low-risk centers.
Communities located within a 50-km radius of each center were selected for the study. Cancer data were
extracted from the NL Cancer Registry for cases diagnosed between 2007-2016. Histology and topography of
cancers and demographic information of cases (sex, year of birth, and residence at the time of diagnosis) were
extracted. Risk ratios (RR) of prevalence rates of cancer in both areas, an excess number of cancer cases in
high-risk areas, and average cost of cancer care (hospitalization and intervention) were calculated. Results:
Relative to low-risk areas, people in the high-risk areas had a higher prevalence of skin cancers (RR 1.63,
95% CI 1.55-1.73). The average cost of care for each cancer case associated with exposure to UVR was
C$16,100, and the total estimated financial burden for the excess number of cancer cases was more than
C$16 million. Conclusion: Results suggested a modest elevation in skin cancer in high-risk areas associated
with exposure to UVR and additional financial burden to the province’s already stretched health budget, though
the estimates were imprecise.
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1Graduate School of Biomedical Science, Icahn School of Medicine at Mount Sinai, New York, NY,
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of Environmental Medicine and Public Health, Icahn School of Medicine at Mount Sinai, New York, NY.

Background As a major metabolite of tobacco-specific carcinogen, 4-(methylnitrosamino)-1-(3-pyridyl)-1-
butanol (NNAL) has been used as a biomarker for tobacco smoking exposure. Among current or former
smokers, accurate self-reported smoking status is critical for determining the eligibility for lung cancer
screening (LCS). This study used NNAL to verify self-reported smoking status among LCS-eligible population
from a nationally representative sample in the National Health and Nutrition Examination Survey (NHANES).
Methods We utilized NHANES data from 2007-2014 that included both urine total NNAL and self-reported
smoking behavior to select the LCS-eligible population. We applied four cutpoints of NNAL (10pg/ml, 20pg/ml,
30pg/ml, 40pg/ml) as the gold standard to assess the performance of self-reported smoking status. To
determine the validity and reliability of self-reported smoking status, we calculated the sensitivity (Se),
specificity (Sp), positive predictive value (PPV), negative predictive value (NPV), accuracy, and reliability
(Kappa). Results We found approximately 3.7% (n=985, equivalent to 8.5 million weighted population) of adults
eligible for LCS according to the United States Preventive Services Task Force guideline. Validity and reliability
of self-reported smoking status increased with increasing cutpoints of NNAL. Against NNAL-based smoking
status with a cutpoint of 40pg/ml, self-reported smoking status showed the highest Se (88.8%), lowest Sp
(99.4%); the corresponding PPV and NPV, respectively, was 99.5% and 85.5%; the accuracy was 93.0% and
kappa was 0.86. The self-reported smoking status tended to be more valid and reliable among females than
males across all NNAL cutpoints evaluated. Using the established 40pg/ml cutpoint as the gold standard, we
found the accuracy was lowest among the non-Hispanic black (90.1%) and highest among the other
race/ethnicity groups (93.9%). Conclusion Utilizing urine NNAL as the biochemical verification reference, we
found that self-reported smoking status among people who are at risk of lung cancer is reasonably reliable.
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Given the long induction time of many cancers and the fact that modifiable risk factors (e.g. initiation of cigarette
smoking) including preventive factors (e.g. uptake of the HPV vaccine, healthy dietary and physical activity
patterns) are influenced in adolescence, educating adolescents about cancer causation and risk reduction may
have a large impact on reducing the cancer burden. We conducted a systematic review of literature evaluating
the impact of cancer education interventions on adolescent knowledge of cancer risk-reduction. We searched
for articles published from 2000-2019 and identified 33 studies meeting our criteria. Given the methodological
heterogeneity across studies, we focused on examining the design of the intervention and study. The majority
of studies took place outside of the U.S. (67%) and addressed skin or cervical cancer (70%). Only 12% of the
interventions discussed multiple cancer types. Few studies (21%) discussed lifestyle and environmental risk
factors such as diet and exposure to secondhand smoke. Only 9% of the studies designed culturally-
appropriate interventions tailored to a vulnerable or understudied population. The majority of interventions
were a single session (55%) and were evaluated using a pre-test and a single post-test (61%); some studies
administered multiple post-tests. The majority of included studies (88%) reported improvement in student
knowledge following an intervention. However, our review revealed wide methodological variation and a deficit
of research evaluating interventions about multiple cancer types and both lifestyle and environmental risk
factors. Our review highlighted a need to robustly test whether comprehensive cancer education for
adolescents can reduce the cancer burden, particularly in communities with major cancer health disparities.
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Background: Exposure to natural vegetation or “greenness” promotes breast cancer risk-reduction behaviors
(e.g. greater physical activity and lower BMI) and three epidemiologic studies reported inverse associations
with breast cancer risk; however, it remains unknown whether this is due to direct biological effects on breast
tissue or indirect impacts on lifestyle. We examined the association between greenness and mammographic
density—a strong risk factor for breast cancer—to determine whether greenness directly influences breast
tissue composition. Methods: We included 2,323 women without a history of breast cancer who underwent
mammographic screening at the Brigham and Women’s Hospital from 2007-2014. Normalized Difference
Vegetation Index (NDVI) satellite data at 1 km? scale at participants’ residential address was used to estimate
5-, 3- and 1-year cumulative average annual and summer greenness prior to the mammogram. We used
multivariable linear regression to estimate differences in log transformed volumetric percent density for a 0.1
unit increase in NDVI adjusted for breast density predictors and stratified by menopausal status. Results:
Overall, associations were null for NDVI measures and mammographic density. Among 1,108 premenopausal
women, 5-year annual average NDVI was non-significantly inversely associated with percent mammographic
density (f=-0.01 95% CI -0.03, 0.02; p-value=0.52) after adjustment for age, BMI, race/ethnicity, parity, family
history of breast cancer, and benign breast disease; results were similar for other NDVI measures. Among
1,215 postmenopausal women, 5-year annual average NDVI was non-significantly inversely associated with
percent mammographic density (f=-0.02 95% CI -0.04, 0.01; p-value=0.18) after adjustment for
aforementioned variables and hormonal therapy wuse; results were similar for other NDVI
measures.Conclusions: While in the expected direction, findings suggest that greenness does not have a direct
role on breast tissue composition. Future work will explore if the potential benefit of greenness is more relevant
to subgroups of women based on race/ethnicity, BMI, and physical activity.
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Exposure to Polychlorinated Biphenyls and Organochlorine Pesticides and Risk of Thyroid Cancer in
Women
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Yale School of Public Health, New Haven, CT.

Background: Both polychlorinated biphenyls (PCB) and organochlorine pesticides (OCP) have been
associated with thyroid hormone disruption, but their relationship to thyroid cancer is not known. Methods: We
investigated the relationship between serum PCB and OCP concentrations and papillary thyroid cancer (PTC)
in 250 incident female PTC cases and 250 female controls frequency-matched on age, all residing in
Connecticut. Interviews and serum samples were collected from 2010-2013. Samples were analyzed for 32
different chemicals using gas chromatography with isotope dilution high resolution mass spectrometry. We
calculated odds ratios (OR) and 95% confidence intervals (Cl) using single pollutant logistic regression models
for concentrations (per interquartile range) of individual PCB/OCP and summed groups of structurally or
biologically similar PCB/OCP, adjusted for education, family history of cancer, alcohol consumption, and body
mass index. Sub-analyses included stratification by tumor size (<=1 cm and >1 cm) and birth cohort (born
before or in 1960 and born after 1960). We also applied three multi-pollutant approaches (standard multi-
pollutant regression, hierarchical Bayesian modeling, principal components regression analysis) to investigate
associations with exposures to multiple PCB/OCPs. Results: No PCB/OCPs were positively associated with
PTC risk in primary analyses. Statistically significant associations were observed for 9 of the 32 chemicals and
3 summed groups of similar chemicals in the younger birth cohort based on single-pollutant models. Multi-
pollutant analyses suggested null associations overall. Conclusions: Our results using single and multi-
pollutant modeling do not generally support an association between PCB or OCP exposure and PTC risk, but
some associations in the younger birth cohort suggest that additional investigation into early-life exposures
and subsequent thyroid cancer risk may be warranted.
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Background: Concerns over the health effects of exposure to particulate matter of aerodynamic diameter of
less than 2.5 ym (PM:;s)led the South African Government to establish the national standard for PMzs in the
year 2012. However, there is currently no exposure limit for polycyclic aromatic hydrocarbons (PAHs) and
PM:s-bound PAHs. The understanding of the concentration levels and potential health risks of exposure to
PM:.s-bound PAHSsis important in ensuring a suitable risk assessment and risk management plan. This study,
therefore, determined the concentration levels, carcinogenic and mutagenic health risks of PM2.s-bound PAHSs.
Methods: A hundred and forty-four PM2s samples were collected over four months during the winter and
summer seasons of 2016 in an industrial area. The concentrations of 16 PAHs were analysed by gas
chromatography-mass spectrometry, and their carcinogenic and mutagenic risks determined using the Human
Health Risk Assessment model. Results: The mean winter (38.20+£8.4 ug/m3) and summer (22.3+4.1 ug/m?®)
concentrations of PMzslevels were lower than the stipulated 40 pug/m?2 daily limit. The main PAHs in PM2s were
the lower molecular weight compounds accounting for 59.0% of the total concentration. The daily inhalation
and ingestion exposure to PAHSs for all age groups were higher than the daily exposure through the dermal
contact. Children and adults are more likely to inhale and ingest PAHs in PM2.sthan infants. The excess cancer
risks and excess mutagenic risk values were below the priority risk level (10%). There is a potential risk of 1 to
8 per million persons developing cancer from exposure to Benzo[a]anthracene, Benzo[a]pyrene, Indeno[1,2,3-
cd]pyrene, and Dibenz[a,h]anthracene over a lifetime of 70 years.
Conclusions: The measured PAHs presented a seasonal variation, with higher concentrations observed in
winter. These findings can equip relevant stakeholders and policymakers with the knowledge to
institutestrategies and plans for further emissions control.
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Background: China has a large population and is experiencing a transition period. Comparing lung cancer (LC)
deaths and population attributable fractions (PAFs) of risk factors between China and other countries/regions
are essential to inform effective control. Global Burden of Disease (GBD) study provides a unique opportunity
for the comparison.Methods: We extracted the number of LC deaths, age-standardized death rates (ASDRS),
and the PAFs of risk factors between 1990 and 2017 from the GBD 2017. The annual percentage change
(APC) was used to quantify the trends of ASDRs in China and other regions. The relationships of the APC with
Socio-demographic Index and baseline of ASDRs were assessed among China and other countries.Results:
In 2017, LC ASDRs were 35.38 (95% uncertainty interval (Ul): 34.39 to 36.35) and 13.94 (95% Ul: 13.53 to
14.36) per 100,000 person-years in men and women worldwide, respectively. It decreased significantly in men
(APC: -0.66%, 95% confidence interval (Cl): -0.69 to -0.62) but increased significantly in women (APC: 0.31%,
95% CI: 0.26 to 0.36) from 1990 to 2017. LC ASDRs in China increased significantly among both men (APC:
1.12%, 95% CI: 1.03 to 1.2) and women (APC: 0.80%, 95% CI: 0.70 to 0.89). The increased LC deaths among
men (312,798) and women (139,115) in China accounted for 59.39% and 43.01% of global increases. The risk
factors with the highest PAFs in China were smoking and ambient particulate matter (PM) pollution. The PAF
of ambient PM pollution in China ranked 2" globally. Conclusions: The trends of LC ASDRs and the PAFs of
risk factors varied markedly by region, which calls for tailored measures to reduce disease burden and improve
health equality. China’s LC death rates were among the highest worldwide and remained on the rise. PM and
tobacco control should be China’s intervention priorities.

*%%



32fnnual‘Confer_ence of
thelnternational S@ciety for

Environmental Epidemiology

V'EL-’,-LULXL Advancing Environmental Health in a Changing World

CONFERENCE

ABSTRACT E-BOOK 2020

August 24-27,2020

Theme: Cancer risks

P-0133
Toluene concentrations in the blood and risk of thyroid cancer from National Industrial Complexes: a
population-based cohort study

Presenter: Seyoung Kim, National Cancer Center, Goyang, Korea, Republic of

Authors: S. Kim?, E. Park!, E. Park?, C. Lee?, M. Lim*, Y. Won?, K. Jung?, B. Kim?;
!National Cancer Center, Goyang, KOREA, REPUBLIC OF, 2National Institute of Environmental Research,
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Background/AimAlthough monocyclic aromatic hydrocarbons are classified as definite or possible carcinogen,
studies on toluene with thyroid cancer risk are limited. This study was conducted to examine potential
associations between blood toluene and the incidence risk of thyroid cancer, and the effect modification of
living environment among residents living near industrial complex.
MethodsWe conducted a prospective cohort study using data from the Industrial Monitoring Project of South
Korea. Study participants in living near National Industrial Complexes were recruited from January 2003 to
2010. Incidence and mortality cases of thyroid cancer (C73, ICD-10 code) was identified through National
Cancer Registry and Statistics Korea, respectively. Blood toluene was measured by gas chromatography mass
spectrometry. We used Cox proportional hazards regression models to estimate incidence rate ratios (IRRs)
and 95% confidence intervals (Cl) between blood toluene and thyroid cancer risk.
ResultsThe geometric means of the toluene concentration in blood were 0.62 ug/L for cases and 0.29 ug/L for
noncases. During the follow-up (median 8.7 years), 32 incident cases of thyroid cancer were diagnosed. After
adjusting for potential confounders, a positive association between blood toluene and thyroid cancer was found
(IRR=3.38, 95% Cl=1.12-10.24 in the highest tertile vs. the lowest tertile, p-value=0.03). This positive
association was stronger in people living near a road (<50 meters) (IRR= 5.14, 95% CI=1.12-23.67 in the
highest tertile VS. the lowest tertile, p-value=0.04).
ConclusionsBlood toluene may be positively associated with the incidence risk of thyroid cancer. Moreover,
this association of blood toluene with thyroid cancer risk may also be stronger in people living near a road.
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BackgroundCadmium is known to act as a thyroid disruptor and carcinogen in human. Recent evidence
suggests cadmium may play a role in thyroid cancer because of its estrogenic activity, but the role of cadmium
as a human thyroid carcinogen is still unclear. Our aim was to investigate the association between urinary
cadmium and primary thyroid cancer in a prospective design and the modifying effect of hypertension on this
association. Methods This study was conducted to collect and analyze the pollutant data comprehensively
collected from eight National Industrial Complexes areas including Ulsan, Pohang, Gwangyang, Yeosu,
Chungju, Gangneung, Cheongju and Daesan from 2003 to 2010. We included 4195 patrticipants aged over 19
years with measured urinary cadmium for analysis. Urine samples collected at enrollment into the cohort were
analyzed for cadmium and creatinine. Incident thyroid cancer patients were identified in the Korea Central
Cancer Registry. We estimated incidence rate ratios (IRRs) for thyroid cancer in Cox proportional hazards
models with random effects, using follow-up time as time scale and calculated 95% confidence intervals (CIs).
In addition, we conducted stratified analysis by hypertension. Results Higher urinary cadmium was associated
with increased risk for thyroid cancer (HRTertile 3 vs Tertie 1 1.44, 95% Cl=1.03 to 5.14, P trend < 0.001; HR2.7-fold
increase 1.47, 95% Cl1=1.02 to 2.11 per mg/g). After stratification by hypertension, there was a positive
association between urine cadmium and thyroid cancer in participants with hypertension (HR = 5.37, 95%
Cl=1.13 to 25.64 per mg/g) but not in participants without hypertension (p for interaction 0.03). Conclusion
This prospective study showed positive association between urinary concentration of cadmium and risk for
development of thyroid cancer. The results also show that hypertensive patients are particularly vulnerable to
the effects of cadmium exposure.
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Background/Aim: Although the concentration of carcinogenic exposures within specific socio-occupational
groups is widely acknowledged, most burden of disease (BOD) approaches focus on the general population,
missing the dimension of occupational health inequities. This raises social justice issues as those quantification
tools are increasingly used for discussing cancer prevention priorities and occupational disease compensation
rules. Our general aim was to explore ways by which population health metrics could integrate occupational
inequities, and to identify eventual data gaps. Our specific aim was to compare the burden of work-related lung
cancer between different socio-economic groups taking into account three known occupational carcinogens
(asbestos, silica and DME) and smoking. Methods: We conducted a secondary analysis of the population-
based case-control study ICARE (Investigation sur les Cancers Respiratoires et 'Environnement). The study
included 2926 lung cancer cases and 3555 frequency-matched controls covering 13% of the French
population. Lifelong occupational exposures were assessed by job-exposure matrices and self-report. We
compared sources of variation in the attributable fractions (AF) estimates, including interaction with socio-
economic position (SEP) and SEP indicator (education or occupation-based), using STATA. Results: The
analysis was based on men-only due to the limited number of exposures among women. The AF for the
combined indicator of asbestos, silica and DME exposures was 29.4% (95%CI [23.9-34.4]) overall, while the
AF for exposed blue-collar workers compared to non-exposed groups regardless of SEP was 26.9% (95%ClI
[21.9- 31.7]). AFs were slightly higher when capturing SEP through education. Our results provide quantified
evidence that the burden of work-related lung cancer attributable to these 3 known carcinogens concentrates
massively (over 90%) among manual workers. Conclusion: They exemplify the need for integrating indicators
of occupation and industry sector into BOD estimates to inform decision-making in cancer prevention and
compensation. More broadly, they plead for information systems linking SEP, environmental and occupational
health.
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of Environmental Health Sciences, RTP, NC.

Background:Exposure to mixtures of PAHsS can occur in certain occupations, from tobacco smoke, specific
foods, and contaminated air. Some PAHSs exhibit estrogenic activity and links between female breast cancer
(BC) and specific PAH exposure sources have been reported. We conducted a state of the science review of
epidemiological studies assessing PAH exposure and BC.
Methods:We searched PubMed for analytical epidemiology studies and BC incidence or mortality. We mapped,
evaluated study quality issues, and summarized findings by type of exposure assessment. Three prospective
and 10 case-control studies reported effect estimates specific for PAH exposure. PAH exposure was assessed
either (1) across multiple exposures using biomarkers like PAH-DNA adducts in breast tissue (N=2) or blood
(N=1), PAH-albumin adducts in blood (N=1), and urinary biomarkers (N=2); or from (2) specific sources,
including occupations (N=2), air pollution (N=2), and diet (N=3).
Results: Adduct studies showed positive associations with BC; adducts assess a combination of recent
exposure (months) and susceptibility and may be subjected to reverse causality. Similarly, all occupational
exposure and air pollution studies reported positive associations in overall or subset analyses with stronger
associations for higher PAH exposure intensity, exposure from a specific occupational source, or during a
specific exposure window. Most studies assessed exposure over long time periods although they suffer from
imprecise assessments and potential confounding from co-exposure to other carcinogens. Conflicting findings
were observed in urinary biomarkers, which assess very recent exposure, and food intake studies, which are
prone to measurement error.
Discussion:Most studies across this wide variety of exposure scenarios reported elevated risks in overall
and/or in subgroup analyses. However, interpretation of the findings is complicated considering accuracy and
specificity of exposure assessment methods, relevant exposure windows, and potential confounding. Studies
capturing lifetime exposure, integrating multiple sources, and examining source apportionment will elucidate
this evidence base.
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Background News and social media provide a valuable channel for communicating health information to the
public, recommending methods of prevention, and decreasing risk of illness or disease by influencing public
behavior. The aim of this study was to understand public perception towards sunscreen by determining the
content and context of sunscreen information portrayed in traditional and social media (Twitter).
Methods We extracted and analyzed all English tweets containing the word sunscreen, inclusive of
#sunscreen, in the United States and Canada from May to August 2019. We used content and sentiment
analysis to compare the engagement, accuracy, sentiment, and tweet features of tweets. Additionally, we
collected all Canadian news articles on the subject of sunscreen published between January 2009 and June
2019, and analyzed for themes and tone.
Results Traditional media demonstrated an overall positive representation of sunscreen (450 articles, 77% of
the total), mainly providing tips on safe usage and application. Articles that negatively portrayed sunscreen
(68, 12%) focused on sunscreen recalls or adverse effects. The majority (486, 83%) of articles were published
in summer months and were focused on seasonal context. Among the verifiable tweets (395 of 8,924 total),
70% contained accurate information and 30% contained inaccurate information. Most (84%) of the tweets
showed positive sentiment towards sunscreen, 11% had mixed sentiment, and 5% showed negative sentiment.
The most common theme among the accurate tweets was ‘tips and recommendations’ (56%) while the most
common theme among inaccurate tweets was ‘personal story’ (62%). Inaccurate tweets received twice the
engagement of accurate tweets. The most common hashtags were #summer, #skincare, #sunburn, #beach,
and #sunshine.
Conclusions The frequency of sunscreen misinformation on Twitter and in traditional media is not as large of
a problem as for other topics, although misinformation received twice the engagement of accurate information
on Twitter.
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Background: Inorganic arsenic (iAs) is an established human carcinogen. Studies on the relationship of low to
moderate exposure to iAs with all-cause and cancer mortality are limited. We investigated the association of
exposure to iAs, measured by urinary dimethylarsinate (DMA), with all-cause and cancer mortality in U.S.
adults.

Methods: We studied 9,244 adults aged =20 years who participated in NHANES 2003-2014 and were
assessed for urine arsenic analysis. Participants were followed for mortality through December 31, 2015. We
estimated adjusted hazard ratios (HR) for all-cause and cancer mortality endpoints comparing tertiles of urinary
DMA concentrations.
Results: The median (IQR) urinary DMA concentration was 2.5 pg/L (1.4-4.1). After a mean of 6.7 years of
follow-up, there were 876 deaths (203 cancer deaths). The HR (95% CI) comparing the highest DMA tertile
(>3.42 ug/L) to the lowest tertile (<1.08 ug/L) were 1.09 (0.59, 2.02) for cancer mortality and 1.04 (0.82, 1.34)
for all-cause mortality. For cancer mortality, urine DMA concentration was associated with increased risk
among female participants (HR: 2.49, 95% ClI: 1.07, 5.79). There was increased risk for cancer mortality among
participants who were non-Black or White race/ethnicities, never and former smokers, overweight and without
a history of cancer at baseline, although these findings were not statistically significant. For all-cause mortality,
urine DMA concentration was associated with increased risk among non-Black or White race/ethnicities (HR:
2.24,95% CI: 1.09, 4.60). There was a non-statistically significant increased risk for all-cause mortality among
females, never and former smokers and overweight participants.
Conclusions: In this representative sample of the U.S. population exposed to low-moderate arsenic levels,
urinary DMA concentrations were not associated with all-cause or cancer mortality in the overall population.
There was evidence of increased risk for all-cause mortality among participants of non-Black or White
race/ethnicities and for cancer mortality among female participants.
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Background: While breast cancer (BC) is associated with long-term survival, especially in early stage cases,
factors influencing BC progression and survival are not perfectly understood. Residential exposure to ambient
particulate matter <2.5 ug/m® (PM2s) has been associated to increased BC incidence; but only three studies
focused on BC survival, with no consistent findings. Objective: To assess the associations between mean
annual PM2.s exposure after diagnosis, and total and BC specific mortality. Methods: A total of 4,804 women
from the French E3N cohort study and diagnosed with BC between 1990 and 2008 were followed through
December 2011. Mean residential PM2.s exposure was derived from Europe-wide hybrid land use regression
models at a 100 m spatial grid (ELAPSE project). Cox regression analysis was used to estimate hazard ratios
(HR) and 95% confidence intervals (CI) of total and BC-specific mortality per increase in annual PMzs
exposure, controlling for BC risk factors. We also evaluated possible non-linear dose-response relationship by
using restricted cubic splines, and investigated potential effect modification by clinical and lifestyle factors.
Results: A total of 608 women died over the follow-up (among whom 52% of BC-specific deaths). Mean annual
PM..5 concentration was 3.6 ug/m? (inter-quartile range= 19.6 pug/m?3). Overall, a 10 ug/m? increase in PMzs
was associated with modest increased total (HR= 1.18; 95% CI: 0.85-1.63) and BC-specific (HR= 1.17; 95%
Cl: 0.74-1.84) mortality. Associations per 10 ug/m? increase in PM2s were stronger among stage 1 BC cases
[HR= 1.57 (95% CI: 0.95-2.60) and HR= 2.43 (95% CI: 1.17-5.08), respectively] with total and BC-specific
mortality, respectively, than in higher stage BC (Pinteraction= 0.05 and 0.02, respectively). There was no evidence
of a non-linear relationship. Conclusion: Our findings suggest that exposure to high levels of PM2s could reduce
long-term survival after diagnosis of a good-prognosis BC.
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Background: Microplastics are omnipresent environmental contaminants leading to unavoidable human
exposure. However, little is known about the health effects of microplastics exposure on humans. This review
explored the existing evidence for the potential adverse effects of microplastics and research gaps. Methods:
An electronic search of published articles was conducted in PubMed, Scopus, EMBASE, Cochrane databases,
and Google Scholar using a combination of subject heading and text word terms for microplastics and human
health effects with specific inclusion and exclusion criteria. Letters, comments or notes, conference abstracts,
and editorials were excluded. Additional keywords were developed after the preliminary screening to
incorporate relevant articles. Google Scholar search, followed by a focused search, was performed to gather
grey literature. The initial search resulted in 16,983 and 23 published articles and grey literature, respectively.
A total of 4,817 unique citations were retrieved after filtering out duplicates. The title and abstract screening
process resulted in 119 articles. After full article review and investigating their references, 63 articles were
finalized. Every document was reviewed by at least two of the researchers. Results: Literature has reported
that exposure to microplastics might occur through ingestion, inhalation, and dermal contact due to its
presence in foods, air, and consumer products. Microplastics exposure might cause particle toxicity through
oxidative stress, inflammatory lesions, and increased uptake or translocation. Failure of the immune system to
eliminate synthetic particles might lead to chronic inflammation and increase cancer risk. Moreover,
microplastics have been found to release their constituents, pathogenic organisms, and adsorbed
contaminants. Conclusion: Knowledge regarding microplastic toxicity is still limited and primarily influenced by
exposure concentration, particle components, adsorbed contaminants, organs involved, and individual
susceptibility. Further research is warranted to understand the risk of human health due to exposure to
microplastics, which requires human exposure assessment, understanding of pathogenesis, and quantifying
the effects.
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Background: Despite stringent tobacco control policies, implementation has always been a challenge and thus
tobacco epidemic is increasing environmental health concerns especially respiratory disease burden. The
objective of the study was to find out the prevalence of tobacco use and its predictors among adults = 18 years
residing in the urban slum of Lahore, Pakistan. Methods: A community-based cross-sectional survey was
conducted among randomly selected 607 participants = 18 years belong to urban, Lahore. The WHO STEP
wise approach questionnaire was adapted and used. The outcome of interest was “current use of smoke and
smokeless tobacco on a daily basis”. We performed logistic regression analysis to determine the independent
factors behind tobacco use. Results: The mean (+ SD) age of participants was 45.2 (+ 12.7) years and 64%
were females. The prevalence of smoking and smokeless tobacco was 10.5% and 8.6% respectively. Both
smoking and smokeless tobacco use was more likely among age group 50 to 59 years (AOR: 5.6, 95% CI:
1.6-19) and (AOR: 3.6, 95% CI: 1.1-12.2), respectively and more likely among unemployed (AOR: 6.6, 95%
Cl:2.9-14.9) and (AOR:3.6, 95% CI: 1.1-12.2) respectively. Tobacco use is more likely among those with no
media exposure related to warning (AOR: 5.1, 95% CI: 1.8-17.4). Conclusion: There is a dire need to consider
a multi-pronged approach in light of local contexts for enhancing employment opportunities and increasing
awareness through multiple media channels for effective implementation of tobacco policy measures.
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Background: Disinfection by-products (DBPSs) are suspected risk factors for multiple cancers. In our population-
based case-control study in lowa, we previously found moderate risks of bladder, brain, and rectal (but not
colon, kidney, or pancreatic) cancers with duration of use of chlorinated surface water, known to have elevated
DBP levels. We reanalyzed these data using quantitative estimates of lifetime DBP exposure.
Methods: We identified 1,225 bladder, 586 colon, 566 rectal, 311 brain, 334 kidney, and 302 pancreatic
cancer cases and 2,106 controls (1986-1989). We developed historical annual estimates of total
trihalomethanes (TTHM) and the sum of five haloacetic acids (HAA5) levels for lowa public water supplies.
Using residential water source histories for each participant, we computed lifetime average exposure (ug/L)
and exposure years above the U.S. maximum contaminant levels (MCL) for TTHM (>80 ug/L) and HAA5 (>60
pg/L); private well users were assumed to have no DBP exposure. We estimated odds ratios (ORs) and 95%
confidence intervals (Cl) for exposure quantiles from logistic regression models adjusted for potential
confounders.
Results: Rectal cancer risk was associated with lifetime average TTHM exposure above the 93.5™ percentile
(=51.7 pg/L; OR=1.56, 95%CI=1.0-2.6; p-trend=0.02) and with 25+ years of exposure to levels above the MCL
(OR=1.65, 95%CI=1.0-2.7; p-trend=0.05) but not with shorter duration; results were similar for men and
women. Lifetime average TTHM exposure was not significantly associated with other cancers. 25+ years of
exposure 280 pg/L TTHM was associated with increased odds of colon (OR=1.96, 95%CI=1.1-3.5), bladder
(OR=1.38, 95% CI=1.0-2.0), and brain (OR=2.59, 95%CI=1.0-6.4) cancer among men, but not women or for
shorter duration of exposure at this level. We observed sporadic positive associations with HAA5 exposures
across cancer sites.
Conclusions: Our findings contribute new quantitative evidence of associations between high levels of TTHM
and rectal, colon, bladder, and brain cancers.
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Background/Aim: Each year, approximately 14,000 U.S. women die of ovarian cancer (OC). Evidence
suggests that residing in areas with greater community disadvantage and higher exposure to ozone and
particulate matter 2.5 is associated with worse OC survival. This study’s objective is to examine the influence
of residential distance to roads on OC-specific survival in California.Methods: Cases of incident epithelial OC
were identified through the California Cancer Registry between 1996 and 2014, with follow-up obtained through
2016. All cancer stages were included in the analysis. We calculated distance to primary and secondary roads
using ArcGIS. Cox proportional hazards models were used to examine the association between distance to
roads and OC-specific survival, both as an independent predictor and controlling for race, socioeconomic
status (SES), cancer characteristics, quality of care, and treating hospital. Results: A total of 29,844 women
were included in the analysis, with 67.4% diagnosed in late stages. Among all women, 50% survived up to 2.9
years. The median distance between women’s residence and a primary or secondary road was 0.93km,
ranging from <0.01km to 42.3km. An interquartile range (IQR) increase in log distance from roads was
associated with a 2.0% decrease in hazards of mortality (p=0.027). After adjusting for important predictors,
including SES and treatment, distance to road remained marginally significant (IQR hazard ratio, 0.98; 95%
IQR Confidence Interval, 0.97-1.00). Conclusions: This study suggests that greater distances from major roads
may be protective among women in California diagnosed with OC.
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Background/Aim: Endocrine disruptive chemicals (EDCs) are known to alter thyroid hormone function and
have been associated with increased risk of certain cancers. The present study aims at providing a
comprehensive review of available epidemiologic studies on the association between EDC exposure and
thyroid cancer.
Methods: A PubMed search was performed including the following terms in different combinations: thyroid
cancer, endocrine disrupting chemicals or endocrine disruptors, pesticides, and specific EDCs including but
limited to heavy metals, flame retardants, polychlorinated biphenyls (PCBs), phthalates, perfluoroalkyl acid
(PFAS) and bisphenol A (BPA), to identify relevant publications.
Results: The most consistent association was found between heavy metal exposure and thyroid cancer;
multiple studies reported a positive association between high levels of cadmium and thyroid cancer. There
were some indications for an association with lead. Although multiple studies have been reporting on pesticide
exposure and thyroid cancer, the inclusion of different pesticides and mixtures impedes a conclusion. A
suggestive association between flame retardants and thyroid cancer has been reported, however the number
of studies is limited. Although PCB exposure has been associated with breast cancer, thyroid cancer has not
been well researched. To date, some studies suggested an association between phthalate or BPA exposure
and thyroid cancer however studies had limitations and results were conflicting. Although PFAS has been
associated with thyroid disruption, studies on the association with thyroid cancer are still lacking.
Conclusion: Overall, there is a suggestive association between exposure to certain EDCs and thyroid cancer.
The lack of and the conflicting results highlight the importance of additional research needed to investigate the
role of EDC exposure in in thyroid carcinogenesis and underlying mechanisms.
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Background: Although inorganic arsenic in drinking water at high levels (100s—1000s ug/L [ppb]) increases
cancer risk (skin, bladder, lung, and possibly prostate), the evidence at lower levels is limited.
Methods: We conducted an ecologic analysis of the dose-response relationship between prostate cancer
incidence and low arsenic levels in drinking water in a large study of U.S. counties (N = 710). County arsenic
levels were < 200 ug/L with median < 100 ug/L and dependency greater than 10%. Groundwater well usage,
water arsenic levels, prostate cancer incidence rates (2009-2013), and co-variate data were obtained from
various U.S. governmental agencies. Poisson and negative-binomial regression analyses and stratified
analysis were performed.
Results: The best fitting polynomial analysis yielded a J-shaped linear-quadratic model. Linear and quadratic
terms were significant (p < 0.001) in the Poisson model, and the quadratic term was significant (p < 0.05) in
the negative binomial model. This model indicated a decreasing risk of prostate cancer with increasing arsenic
level in the low range and increasing risk above.
Conclusions: This study of prostate cancer incidence in US counties with low levels of arsenic in their well-
water arsenic levels finds a j-shaped model with decreasing risk at very low levels and increasing risk at higher
levels.
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Background: This work aimed to characterize the spatial patterns of breast (BC) and cervix (CC) cancer
mortalities in Argentina (2013-2015) and to propose a socio-environmental model explaining the observed
differences. Methods: An ecological multigroup design (n=511 counties nested in 24 provinces) were carried
out in Argentina. Age-standardized mortality rates (SMR) of BC and CC by county were estimated. Using the
2013-2015 average rates, a Getis-Ord analysis was performed to identify spatial clusters of high (hot spots)
and low (cold spots) values of SMRs. A two-level logistic regression model was fixed to assess the relationship
between the presence of hot and cold spots of each cause, accounting for the spatial variability. Finally, mixed-
effects Poisson models were fitted using BC or CC SMRs as outcomes, and agricultural activity -AA- level
(null/intermediate/high), urban scale (big cities/middle-sized or small cities/towns) and % households with
unsatisfied basic needs (UBN) as fixed effects-covariates, including a random intercept (province as clustering
variable). Interaction terms between AA and UBN levels were included. Results: Mortality spatial patterns were
opposite between CC and BC. The presence of BC hot spot was significantly associated with the presence of
CC cold spot. Increased risk of BC mortality was associated with a higher AA level. This effect was not
independent of UBN, given that in the intermediate AA areas, UBN was inversely associated with BC mortality.
Besides, lower BC mortality risk was linked to the smallest urban scales (vs. big cities). An opposite effect of
the urban scale was observed for CC mortality. Significant interaction terms between AA and UBN levels were
found, showing that in areas with high AA, increasing NBI was associated with higher CC SMR. Conclusions:
Concomitant socio-environmental exposures linked to socioeconomic conditions, anthropic exposures and
urbanization could explain the differences between BC and CC mortality spatial patterns in Argentina.
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Background: Few population-based epidemiological studies of adults have examined the potential relationship
between ambient air pollution and leukemias.
Methods: Using Danish National Cancer Registry data and Danish DEHM-UBM-AIirGIS system-modelled air
pollution exposures, we examined whether particulate matter 2.5 (PM2.5), black carbon (BC), nitrogen dioxide
(NO2), and ozone (0O3), were associated with adult leukemia in general or by subtype. We included 14,986
adult cases diagnosed from 1989 to 2014 and 51,624 population-based controls matched by age, sex and
calendar time. Relationships of exposure to each pollutant with total and subtype leukemias were assessed in
separate  conditional logistic  regression models, adjusted for socio-demographic factors.
Results: Fully-adjusted models showed higher risk of leukemia with higher 10 year average exposure to PM2.5
(ORs per 10pg/m3: 1.17, 95% CI: 1.03, 1.32). We also found a positive relationship with BC averaged over
the year prior to diagnosis and higher positive associations with PM2.5 exposures averaged over one and five
years prior to diagnosis. Higher one year average PM2.5 exposures were associated with higher risks for acute
myeloid and chronic lymphoblastic leukemia. Relationships with other pollutants were not observed.
Conclusions: This study showed higher risk for adult leukemia in association with higher PM2.5 concentration
at the residence.
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Background: The carcinogenicity of some PAHs has not been evaluated. To gauge feasibility of a potential
systematic review of PAH cancer hazard, we conducted a scoping review on PAH cancer studies.
Methods: We searched PubMed for human cancer studies and mapped them by exposure source and cancer
type. For animal studies, we searched three databases for PAHs in general and 35 specific PAHSs, excluding
PAH listed in the Report on Carcinogens; studies were mapped by PAH, exposure route, and cancer sites.
Results: Human cancer studies assessed exposure to PAH mixtures or surrogates from (1) the workplace
using expert assessment or job exposure matrices, (2) the environment by measuring or modeling indoor or
outdoor PAH exposure, or (3) all sources by measuring PAH biomarkers. Occupational studies reported lung
and urinary bladder cancers most often, but also head and neck, pancreas, and other cancers. Environmental
studies reported breast cancer, childhood leukemia, and others. Biomonitoring studies using PAH urinary
biomarkers reported lung and breast cancers. Biomonitoring studies using PAH adducts, some including gene-
environment interaction, reported lung, breast, and liver cancers.
We selected animal studies using physiologically relevant exposures (oral, dermal, inhalation, intratracheal
instillation, or IP injection). Laboratory animals were tested with individual PAHs. Most were mouse studies
with dermal applications, and many reported skin cancer. The similar study of different PAHs could facilitate
PAH comparisons. IP studies in mice reported lung and liver cancer. Anthracene, benzo[ghi]perylene,
chrysene, cyclopentalcd]pyrene, fluoranthene, and pyrene had increased cancer at two or more sites.
Anthracene, chrysene, and benzolc]fluorene has increased cancer via two exposure routes. No cancer sites
were reported from the three rat studies with relevant exposures.
Discussion: Both human and animal cancer literature are sufficient for systematic review of PAH cancer
hazard. Integrating human cancer evidence across exposure scenarios will inform future assessments.
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Lung cancer is the leading cause of cancer death worldwide and approximately 55% of people die within one
year of being diagnosed. Small advances in lung cancer survival to date are primarily attributable to individual-
level interventions in tobacco use, early diagnosis and improved treatment. Persistent poor survival suggests
that new approaches are needed to identify modifiable risk factors to improve lung cancer survival. While there
is strong evidence for the relationship between long term exposure to ambient fine particulate matter
(PMzs)and lung cancer risk, relatively little is known about how air pollution affects survival after a lung cancer
diagnosis. Recent studies have reported associations between exposure to ambient air pollution after
diagnosis and poor cancer survival. However, the number of studies is limited, and the specific etiologic
mechanism remains unknown. Distributed lag models (DLM) can be particularly robust for considering
exposures with both cumulative and delayed exposure effects. These models allow for the identification of
specific exposure windows of increased sensitivity that may be informative for identifying etiologic mechanisms
and creating targeted interventions. In the context of lung cancer survival, DLMs can be used to estimate the
time-varying association between continuous PMzs exposure following diagnosis and lung cancer survival,
while allowing for the identification of exposure periods that contribute differentially to survival. PM2.s exposure
can be modeled as a smooth function of the exposure period using natural cubic splines, which allows for the
estimation of the impact of specific exposure periods as well as the cumulative exposure effect. To the best of
our knowledge, no studies have utilized DLMs to examine the association between ambient air pollution and
lung cancer survival. The objective of this study is to assess the association between PM:s and lung cancer
survival in the California Cancer Registry from 2000-2013 (n=164,346).
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Objective: To investigate the possible associations between selected occupational agents and lung cancer
risk. Methods: A case-cohort design was nested within the CARTaGENE study. Cases included all participants
with an incident diagnosis of lung cancer occurring during the follow-up from 2009 to 2015 (N=178). For
comparison, a sub-cohort of 1033 individuals was established based on a stratified sample of the cohort at
baseline. Information on participants’ longest-held job was collected at baseline and coded by an occupational
hygienist according to the International Standard Classification of Occupations 1968 (ISCO-68). The job codes
were then linked to the Canadian Job Exposure Matrix (CANJEM) to determine the probability of exposure to
a list of 258 agents. This analysis was restricted to the 28 most prevalent agents with at least 5 exposed cases.
Separate multivariable logistic regression models with robust variance estimators were used to estimate odd
ratios (OR) and 95% confidence intervals (95% CI) for the associations between each agent and lung cancer
risk while controlling for established lung cancer risk factors, notably smoking. Results: Increased lung cancer
risk was found among those exposed to ashes (OR=3.8; 95% CI: 1.5-9.5), hydrogen chloride (OR=4.4; 95%
Cl: 1.2-16.0), formaldehyde (OR=2.3; 95% CI: 1.3-4.2), cooking fumes (OR=2.4; 95% ClI: 1.1-5.3), paints and
varnishes used on surfaces other than metal and wood (OR=3.2; 95% CI: 1.0-9.8), alkanes (OR=2.6; 95% ClI:
1.2-5.5), aliphatic aldehydes (OR= 2.9; 95% CI: 1.3-4.3), and cleaning agents (OR=1.6; 95% CI: 1.0-2.5). A
reduced lung cancer risk was observed among participants exposed to gasoline engine emissions (OR=0.5;
95% CI: 0.2-1.0) and polycyclic aromatic hydrocarbons (PAHs) from petroleum (OR=0.3; 95% CI: 0.1-0.9).
Conclusion: Our preliminary findings provide support for the role of several occupational agents, for which we
have limited knowledge, in contributing to lung cancer risk.
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Background: Risk of major salivary gland cancer (SGC) increases dramatically following a diagnosis of skin
cancer, suggesting a shared risk factor such as exposure to ultraviolet radiation (UVR). We examined the
association between ambient UVR and risk of primary SGC by histological subtype and race/ethnicity using
data from the Surveillance, Epidemiology, and End Results (SEER) cancer registry program linked to United
States county-level, satellite-based ambient UVR. Methods: A total of 18,168 primary SGC cases were
reported from 2000 to 2016 to 16 SEER registries. Satellite-based ambient UVR was derived from the Total
Ozone Mapping Spectrometer database. Incidence rate ratios (IRRs) and 95% confidence intervals (Cls) were
computed using mixed-effects Poisson regression with adjustment for age, sex, calendar year, and a random
effect for cancer registry. Results: Incidence of squamous cell carcinoma of the SGC (SCCSGC) in non-
Hispanic whites was significantly higher than incidence in other races/ethnicities. SCCSGC risk was
significantly higher for UVR quartile (Q) 4 in all races/ethnicities (Q4 vs Q1 IRR = 1.44; 95% CIl = 1.17-1.77),
and in non-Hispanic whites (Q4 vs Q1 IRR = 1.47; 95% CI = 1.18-1.82). However, no association with UVR
was found for other subtypes or in other races/ethnicities. Discussion: This association between UVR and
SCCSGC suggests that a subset of SCCSGC may represent metastases from cutaneous squamous cell
carcinoma. If this is confirmed through UV mutational signature analysis, patients with SCCSGC may benefit
from skin cancer surveillance to search for an occult primary cutaneous squamous cell carcinoma and to
screen for additional skin cancers. Skin cancer patients may also benefit from oral screening for symptoms
like dry month and pain to enable early detection of salivary gland metastases.
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Background. Exposure to environmental risk factors has a negative impact on health, especially in vulnerable
population groups, which include the children, mothers and pregnant women. Aim. The aim of the study was
to investigate the association of ETS with mental and physical health and oxidative stress parameters in a
sample of Slovak women based on the bilateral American-Slovak project. Methods. Researchers from the
Comenius University’s Obstetrics and Gynecology (OB/Gyn) Department and Institute of Hygiene in Bratislava,
Slovakia distributed surveys to non-smoking mothers and pregnant women in the 36"-415' week of pregnancy
being seen for the follow-up at the OB/Gyn Department of the Faculty Hospital and Clinic. The major end-
points were physical and mental health of nhon-smoking mothers (n=544) and the urine antioxidant capacity
and oxidative lipid damage by monitoring the levels of 8-isoprostanes in pregnant women in the third trimester
of pregnancy (n=80). Results. The results show that living with a smoker is independently associated with worse
physical health in a selected sample of non-smoking women AOR = 1.9 (95% CI = 1.0-3.6); p = 0.047) and
worse mental health (SF-12) in pregnant women (AOR = 2.2 (95% CI = 1.01-4.85); p = 0.047). The harmful
effect of current and passive smoking on detected oxidative stress parameters (urine antioxidant capacity -
AC, 8-isoprostanes concentration) in the pilot sample of pregnant women has been indicated. ETS exposed
non-smoking pregnant women had significantly reduced AC compared to ETS not exposed group even to the
smoker group (p < 0.05). ETS exposed nonsmokers had significantly lower levels of 8-isoprostane than
smokers (p < 0.01) and ETS not exposed nonsmokers (p < 0.05). Conclusion. These data represent an
important argument for intervention in families. To avoid negative effects of ETS on pregnancy outcomes a
total smoking ban in the household should be introduced.
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Background: Lipid peroxidation has been hypothesized to play an important role in biological responses to air
pollution exposure; however, limited human studies have examined such association. The interactions among
lipid peroxidation and antioxidant enzymes or systemic inflammation in response to air pollution also remain
unclear.

Methods: This study included a subset of participants (n=53) from the Beijing Olympics Air Pollution (BoaP)
study in which blood samples were collected before, during and after the Beijing Olympics. Using a targeted
approach, we measured metabolites including 12-hydroxyeicosatetraenoic acid (12-HETE),
hydroxyoctadecadienoic acids (HODEs), and hydroperoxyoctadecadienoic acids (HpODEs) by liquid
chromatography/mass spectrometry (LC/MS). Changes of levels in metabolites over the three time points were
examined using linear mixed-effect models and generalized estimating equation (GEE) models, adjusting for
age, sex, body mass index (BMI) and smoking status. Pearson correlation coefficients were calculated to
explore the relationships of lipid peroxides with inflammation biomarkers and antioxidants biomarkers. P values
were corrected using the Benjamini-Hochberg procedure.
Results: 12-HETE declined by 50.5% (95%CI. 34.5, 66.5; p<0.0001) when air quality improved during the
Olympics and increased by 119.4% (95%CI: 36.4, 202.3; p <0.0001) in response to the elevated air pollution
levels after the Olympics. In contrast, 13-HODE increased significantly (p=0.023) during the Olympics and
decreased nonsignificantly after the games (p=0.104). 12-HETE presented a moderate and positive correlation
with IL-8 (r=0.399, corrected p=0.011) and RANTES (r=0.544, corrected p<0.0001) over the three time periods,
and was correlated to IL-8 during the Olympics (r=0.583, corrected p=0.006). 13-HODE exhibited a moderate
correlation with IL-8 before the Olympics (r=0.543, corrected p=0.027), while 13-HpODE was positively related
to RANTES during the games (r=0.545, corrected p=0.024).
Conclusion: Lipid peroxides including 12-HETE and 13-HODE were involved in the air pollution-induced
oxidative process and might interact with systemic inflammation in response to air pollution exposure.
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Background: Polycyclic aromatic hydrocarbons (PAHSs) are environmental pollutants released through multiple
processes including manufacturing, automotive emissions, and tobacco smoking. Previous evidence has
shown that exposure to PAHs is associated with diabetes, cardiovascular disease, and cancer, but the
association with stroke has not specifically been examined.
Aim: The aim of this study was to investigate the association between urinary biomarkers of PAHs and self-
reported, physician-diagnosed stroke among a representative sample of adults ages =20 years in the United
States.

Methods: Data were obtained from the National Health and Nutrition Examination Survey for years 2005-2014.
Multivariable logistic regression was utilized to investigate the association between exposure to PAHs and an
outcome of stroke. Each exposure variable was corrected for urinary creatinine to account for differences in
urine sample volume. The exposure distribution for each PAH was divided into quintiles with the lowest level
of exposure designated as the reference group. All statistical models were adjusted for potential confounders
that have the capacity to influence both the exposure and outcome: age, sex, race, poverty-income ratio, and
serum cotinine.
Results: The study population included 8,650 participants of whom 51.6% were female, 68.3% were Non-
Hispanic White, and 85.6% earned an income above the U.S. federal poverty level. When compared with the
lowest quintiles of exposure, the highest quintiles of exposure to 1-hydroxynaphthalene (aOR = 2.46; 95% CI:
1.43-4.21), 2-hydroxynaphthalene (aOR = 2.26; 95% CI. 1.28-4.01), 2-hydroxyfluorene (aOR = 1.80; 95% CI:
1.06-3.06), 3-hydroxyfluorene (aOR = 1.76; 95% CI: 1.02-3.04), and a summed variable of all low molecular
weight PAHs (aOR = 2.32; 95% CI: 1.39-3.85) showed a positive association with stroke.
Conclusions: Exposure to high levels of PAHs are positively associated with stroke in the U.S. general
population. These findings add to the growing body of evidence indicating the potential harms of PAH
exposure.
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Background/Aim. Test the suggestion that people with high socioeconomic status (SES) are less susceptible
to air pollution than those with low SES. Methods. Standard regression analysis using R. Results. People in
different SES populations die on different lag days. By breaking the county into three SES populations, much
higher associations are found in the SES populations than in the county. For example, betas for the strongest
single lag day association for the low, medium, and high SES populations are 0.063, 0.061, and 0.046 but only
0.030 for the whole county. Since strong associations occur only on 4 or 5 lag days out of 12, and there are
not enough deaths on other days to give meaningful associations, an unconstrained distributed lag model is
used to estimate the total effect of PM2.5 on mortality. Total increase in % risk for an interquartile increase in
PM2.5 (95% confidence interval) (range) is: low, 13.0% (5.1, 21.5) (16.5); middle 7.3% (0.2, 14.8) (14.6); high
11.6% (4.4, 19.3) (7.3); entire county 7.6 % (4.0, 11.3) (7.3). Conclusions. When risks from all lag days with
meaningful associations are combined, people with low and high SES have approximately the same %
increase in risk for a unit increase in PM2.5. However, it takes longer for the high SES people to die. If on a
given lag day, only people in one SES population die due to PM2.5 exposure, the association will be high for
that SES population lag day, but much lower for that lag day for the total population, since there will be the
same number of deaths due to PM2.5, but within three times the total number of deaths. Thus, by breaking
the county population into three SES populations, much higher associations are found in the low and high SES
populations than in the county.
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Background/Aim The human health effects for both particulate matter and gaseous contaminants are global
public health concern. The objective of this study was to assess any variations of air pollution in contributions
from waste burning, heavy motor vehicle traffic and biomass burning and the impact on health in Abidjan, with
special attention to cardiorespiratory diseases, Methods A survey was conducted during two years in 5
hospitals, 3 months during the rainy and the dry season. We estimated air pollution levels simultaneously with
health care assessment with a particular attention for cardio-respiratory diseases. PM2.5 concentration and
cardiorespiratory diseases outcomes were recorded in a questionnaire sheet in the district hospitals. The
relative Risks (RR) of the relationship between the observed cardiorespiratory outcomes and air pollution
exposure were estimated using a Poisson regression model. Results The results showed that PM2.5
Concentrations from the waste burning and traffic sites were comparable with annual averages of 28.51 ug/m3
and 29.69 ug/m3 respectively. In Yopougon, where domestic fires are common, the annual average is
drastically higher at 155.1 ug/m3. PM2.5 were elevated in both seasons with an average of 145u/m3; more
than the one recommended by WHO. Also, cardiorespiratory diseases occurred in 66% and the most affected
were women (54%) and children under 18 years old. The highest PM2.5 concentrations were due to biomass
burning, seen in Yopougon. Outpatient visits for cardiorespiratory symptoms showed a significant association
with PM2.5 concentrations during the rainy season and respiratory outpatient visits were significant throughout
the entire year. Overall, we estimate that 143 hospital visits could have been avoided during the rainy seasons
of our study period
Conclusion: Accessing to air pollution data has been difficult in developing countries. This survey was one the
first conducted so far in Cote d’lvoire addressing pollutant concentrations and cardiorespiratory outcomes.
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Background: Transportation noise from road, rail and air traffic can be detrimental to health and wellbeing.
Previous studies, including our own, have shown death from specific cardiovascular diseases (CVD) to be
associated with these exposures. Now, with double the follow-up, integrated address history and transportation
noise exposure data for multiple years corresponding to census decades, we conducted an extended analysis
of the Swiss National Cohort. Methods: Mean noise exposure in 5-year periods was calculated, and three
virtual sub-cohorts were defined (2000-2005, etc.) in addition to the full cohort (2000-2015). Multi-pollutant
(Lden_road, Lden_rail, Lden_air), time dependent Cox proportional hazards models were applied to 3.8 mil
adults (30-100 years old at 2000; age as timescale) and adjusted for sex, civil status, education, mother tongue,
nationality, neighborhood socio-economic position and NO2 exposure. Results: During the 15-year follow-up,
there were 249,000 CVD and 30,500 myocardial infarction deaths. In the full cohort, the relative risk for
myocardial infarction mortality significantly increased by 4.1% [95% confidence interval: 2.6-5.6], 2.0%
[0.9-3.1] and 3.2% [1.5-5.0] per 10 dB road traffic, railway and aircraft noise, respectively. CVD mortality was
also significantly associated with road traffic noise (2.7% [2.2-3.2]) and railway noise (1.6% [1.2-2.0]) per 10
dB increase. Relative risks were remarkably consistent with our previous analyses with follow-up until 2008,
and rather similar across the three virtual sub-cohorts indicating an absence of time trends for these
associations. Conclusions: Cardiovascular effects of transportation noise may be modified by many factors
such as building characteristics, window opening habits during the night and other lifestyle factors. For this
reason, representative local data can be highly valuable for informing national noise limits aimed at protecting
public health.
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Background/Aim: In 2010, nearly 9,000 U.S. Coast Guard (USCG) members led the clean-up response to the
Deepwater Horizon (DWH) oil spill. To date, human studies evaluating persistent cardiovascular conditions
associated with oil spill-related exposures are sparse. Thus, our aim was to prospectively evaluate risk of
incident cardiovascular conditions among active-duty USCG DWH responders.
Methods: Crude oil and oil dispersant exposures were ascertained via self-report from responders who
completed post-deployment surveys. Cardiovascular outcomes, classified via International Classification of
Diseases, 9th Edition (ICD-9), were queried from military health encounter records for responders and non-
responders up to 5.5 years post-DWH. We used Cox proportional hazards regression to calculate adjusted
hazard ratios (aHR) and 95% confidence intervals (CIs) for cardiovascular conditions diagnosed during 2010-
2012 and 2013-2015.
Results: This cohort (N=42,721) was predominantly male (~86%), white (~77%), and younger than 35 (~71%).
Compared to non-responders, responders had an elevated risk for mitral valve disorders (ICD-9: 424.0) during
2013-2015 (aHR=2.12, 95% Cl=1.15-3.90). Compared to n