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Overview

* What are adverse birth outcomes (ABO)?
* How does NPRI data help us in or research?

* What are our challenges in using NPRI data in
mapping and spatial analysis?



Adverse Birth Outcomes (ABO)
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There are more newborns having ABO whose mothers have been
prenatally exposed to industrial chemicals emitted to air

Health hazards Prenatal
exposure



Industrial Chemicals
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NPRI Data for ABO Research %
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1.  ldentification of
industrial chemical
emissions co-located
with adverse birth
outcomes across
Canada

2. Development of an
ambient health hazard
index for Alberta

3. Formulation of
hypotheses on the co-
location of mixtures of
industrial air pollution
and adverse birth
outcomes

4. Space-time modelin
o?hot spots £




DOI: 10.1016/j.scitotenv.2019.134091

1. ldentification of industrial chemical emissions co-
located with adverse birth outcomes across Canada

Science of the Total Environment 696 (2019) 134091

Contents lists available at ScienceDirect

Total Environment

Science of the Total Environment

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

Geographic information assessment of maternal ambient health hazards L))
and adverse birth outcomes in Canada

Charlene C. Nielsen *, Carl G. Amrhein "<, Jesus A. Serrano-Lomelin d Alvaro R. Osornio-Vargas **,
the DoMiNO Team

@ Department of Pediatrics, University of Alberta, Edmonton, Canada

® Department of Earth and Atmospheric Sciences, University of Alberta, Edmonton, Canada
© Faculty of Arts and Sciences, Aga Khan University, Nairobi, Kenya

d Department of Obstetrics and Gynecology, University of Alberta, Edmonton, Canada

10



Annual time-weighted chemical emissions
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2. Development of an ambient health hazard index for
Alberta

Nielsen et al. Int J Health Geogr (2017) 16:43
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Mapping outdoor habitat
and abnormally small newborns to develop an
ambient health hazard index
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Average chemical emissions in
a cumulative hazard overlay
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Associations with ABO
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Spatial Data Mining: 3 ABO and 136 Chemicals

® Maternal Residence

B Chemical 1
A Chemical 2

Data mining found patterns ® > @
that identified the most common chemical mixtures
that implied an ABO

~1,700 rules (p<0.05)

o Derive spatial
transactions
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4.

Space-time modeling of hot spots

Nielsen CC, Amrhein CG, Shah PS, Stieb DM, Osornio-Vargas AR, Canadian Neonatal Network,

and the DoMiNO Team. Space-time hot spots of critically ill small for gestational age
newborns and industrial air pollutants in major metropolitan areas of Canada. Environmental

Research. In Review.
*critically ill small for gestational age = ciSGA
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Space-time hot spots of ¢ciSGA in Edmonton
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Space-time hot spots of chemical emissions
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Online Mapping

ChEHC®

Online Map Collection

https://arcg.is/19XyXno
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ChEHC Map Collection

% Introduction

UNIVERSITY OF ALBERTA
Researchers from the University of FACULTY OF MEDICINE & DENTISTRY

Alberta's Department of Pediatrics who Department of Pediatrics
are affiliated with the Children's

Environmental Health Clinic (ChEHC)

have created and curated these

environmental health maps as a clinical

and public resource. Air pollution from

traffic and industry are highlighted

here.

Refer to the ChEHC website to learn
more about the effects of air pollution
on children’s health,
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ABO Take Home Messages

1. We discovered associations with known/suspected developmental
toxicants, including ammonia, benzene, carbon monoxide, PMs, VOCs,
and sulphuric acid

2. Chemicals were more important than land-based sources or when
combined in the ambient health hazard index

3. We identified 5 potentially hazardous mixtures of industrial chemicals

Our findings do not support causation, but the associations are still worth
paying attention to
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NPRI Take Home Messages

* NPRIis very useful, publicly-available, environmental data on many
chemical emissions that are not monitored

* Annual estimates for NPRI requires the assumption of uniform
emission for calculating monthly averages

* Dispersion can be determined from the average wind speed but
incorporating wind direction is more challenging

* We recommend continual and required reporting for all facilities to
ensure more complete and consistent coverage

* We are still using coordinates from previously downloaded databases
because a minimum of 6 decimal places is required for spatial accuracy
in local analysis (current coordinates do not)
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