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Mapping Exposure to environmental contaminants among 
Aboriginal communities in North America

Dr. Laurie Chan, BC Leadership 
Chair in Aboriginal Environmental 
Health, Community Health 
Science Program, University of 
Northern BC

How do I love data?  Let me count the ways … using linked data 
for occupational health research 

Dr. Mieke Koehoorn, Department 
of Health Care and Epidemiology, 
School of Environmental Health, 
University of BC and Institute for 
Work and Health

Dr. Laurie Chan of the University of 
Northern BC came to the province 
two years ago and in his talk, gave 
the perspective of a researcher 
new to the province and the chal-
lenges he faced in compiling data. 

He said he appreciates the beauty 
of the province and at the same 
time, recognizes that British Colum-
bia’s natural resources are the basis 
of natural resource development 
that is the source of pollution that 
spreads across the province. His 
research project aimed to map ex-
posure to environmental contami-
nants in Aboriginal communities 
to identify hotspots of specific con-
taminants and then to determine 
the relationship between pollutant 
exposure and health outcomes. 

He used the National Pollutant 
Release Inventory, a self-reported 
web database managed by 
Environment Canada, which he 
said is updated every year and 
uploads easily. The Inventory 

includes five groups of chemicals 
and eight industry categories.

He obtained a database of 
Aboriginal communities from 
the Department of Indian and 
Northern Affairs Canada (INAC) 
and overlaid this map with the 
pollutants inventory to establish 
a geographic correlation.  

Dr. Chan named other databases 
that were helpful including:

GeoBase Canada that provides •	
provincial, electoral and census 
boundaries as well as roadways 
and hydrological networks; 
the BC Integrated Land Man-•	
agement Bureau Land Resource 
Data Warehouse that includes 
forest, mining, agriculture and 
aquaculture data; and 
the BC MinFile that houses data •	
on attributes and locations of 
past, present, future mining 
activity by commodity, rock 
type, etc.  

Sources of population data 
included Satellite Imagery, Stats 
Canada Census data, INAC, and a 
GIS database developed by local 
Tribal Councils.  

Dr. Chan decided to use data on 
birth outcomes to correlate expo-
sure to environmental contami-
nants but his attempts to obtain 
a provincial perinatal database 
were unsuccessful.  He faced other 
challenges in gathering adequate 
and reliable health outcome data 
that involved dealing with differ-
ent levels of government, which 
each had their own concerns and 
limited manpower to sift the data. 
He further explained that in study-
ing Aboriginal communities, the 
challenges are ones of ethnicity, a 
mobile population, over and under 
reporting and a sense of data own-
ership among the data holders.

What has to be determined, Dr. 
Chan said, is who owns the data.

For the past eight years, Dr. Mieke 
Koehoorn of the University of BC 
and the Institute for Work and 
Health has used linked databases 
in her research.  She described 
this approach as relying on exist-
ing data collected for purposes 
other than research and linking 
those with other databases to 
answer occupational or environ-
mental health research questions.

To demonstrate the importance of 
using linked data for environmen-
tal health research, Dr. Koehoorn 
gave six examples of successful 
studies that used linked data.

Sawmill workers cohort study 1.	
– An occupational cohort study 
that was completed ten years 
ago, this project began as a 
cancer study.  It has become a 
base of information for a host 
of issues including cancer in the 
children of these workers and 
now their educational out-
comes. Eventually, this informa-
tion could be linked to health 
outcomes as these children 

enter the workforce.
Air pollution and health  2.	
studies- These studies used the 
provincial health registry and 
were based on where people 
live. It started with moms and 
new babies and their birth out-
comes. Researchers might now 
be able to follow these children 
forward in time to look at their 
educational outcomes.
Heart disease among firefight-•	
ers study – Dr. Koehoorn said 
the value of this study to other 
studies is that researchers can 
access morbidity figures as 
well as mortality data.  
Langley water and health •	
study – The study determined 
exposure through water qual-
ity and water systems. A chal-
lenge of the database, said Dr. 
Koehoorn, is understanding 
how health databases capture 
address and change in address 
in order to gauge exposure.
Work related asthma – This 3.	
study linked two databases 
comparing workers who were 

compensated for active asthma 
claims to individuals with active 
work-related asthma. 
Mesothelioma cases, 1970-4.	
2005.  The peak in claims has 
not yet been reached as only 
one-third of people with me-
sothelioma have made claims 
for compensation.  

Dr. Koehoorn reviewed some of 
the current issues she sees affect-
ing researchers and their ability 
to access databases including an 
environment of protection of pri-
vacy and access to information. 
Legislation here in BC hinders 
researchers’ ability to access 
databases. In the area of occupa-
tional and environmental health 
research, there is not enough 
work being done on develop-
ment of exposure databases. 

A positive development, she said, 
is the emergence of Popula-
tion Data BC which will expand 
researchers’ ability to use linked 
databases. 



M
ay

 2
00

8

Biosensors Hold Promise for Exposure Assessment Research

Dr. Michael Jerrett, School of Public 
Health, University of California Berkeley 

The long-term pollution exposure 
assessment has evolved from a 
regional model to an urban scale, 
then to a local scale, and is now 
possible on a human scale, ex-
plained Dr. Michael Jerrett, School 
of Public Health, University of 
California Berkeley in his confer-
ence presentation on Exposure 
Assessment for Population-based 
Research.

In his presentation, he explained 
how to conduct spatial expo-
sure modeling for ambient air 
pollution particularly at the 
interurban scale involving long 
term exposures. He pointed out 
that better models are needed 
because simple models are prone 
to error and issues of mobility, 
exposure and dose have been 

Population Data BC:  A platform supporting research on human development and well-being

poorly handled to date. 

Dr. Jerrett said that initial studies 
show the adverse health effects 
of pollution exposure within cit-
ies adding that economic shifts 
underlie increased air pollution 
from traffic. With suburbaniza-
tion, cities are more auto-centric 
and exposures from traffic have 
increased, leading to intransit 
exposures that are very high. 
The studies reflect a high intake 
fraction in proximity to roads and 
on roads.

He outlined his work in this area 
giving applied examples and 
discussed some emerging issues 
and approaches.  In conclud-
ing his remarks, Dr. Jerrett said 
biosensors are a very promising 

development with multisensor 
units taking continuous mea-
sures of breathing and move-
ment.  Soon researchers will 
be able to measure real time 
exposure.

In a question and answer session, 
he was asked if zero emission 
cars were the answer to reducing 
pollution for urbanites. He said 
that we need institutionally to 
ensure that there are resources 
and people power to implement 
lower emission cars.  When asked 
about the effects of vegetation on 
high contaminant areas, he again 
alluded to the need for resources, 
in this instance in traffic engineer-
ing departments which have been 
slow to adapt to this need.

In introducing the concept of 
Population Data BC, Dr. Michael 
Hayes explained it resulted from 
an attempt to create a distrib-
uted model of data access for 
researchers throughout the prov-
ince who are working in health 
research, particularly those who 
are working at the level of popu-
lations. It is about people and 
potentially about the exposures 
people might encounter.

Formed by a collective of mul-
tiple institutions it was built as 
a united front of researchers to 
address common challenges like:

access to information•	
training needs•	
data extraction, and•	
building a culture to get infor-•	
mation they need for research.

Dr. Hayes said it should not 
matter where a researcher or 
data resides. What does matter is 
getting access to data to extract 
information of value while 
respecting issues of privacy, 
confidentiality and security of 
the data.

It is envisioned as a consortium 
run by researchers for research-
ers about health research in this 
province. Dr. Hayes said this will 
only be possible through the 
cooperation of custodians and 
users of data, working together 
to work out protocols, access, 
security issues and to clearly 
demonstrate the utility of access 
to help drive public policy.

Nancy Meagher explained that 

the mission of Population Data 
BC is to foster insights into 
human development and well-
being by advancing research and 
education. She outlined three 
objectives in support of this mis-
sion, which are to:

broaden the sets of data to be 1.	
made available for research.
facilitate linkages in a secure 2.	
and privacy-sensitive manner.
streamline researcher access 3.	
through one door which is 
Population Data BC.

Christy Lightowlers presented 
the fourth objective which is to 
create an education and training 
service to increase the capacity 
of B.C.’s health researchers by 
expanding the breadth of tech-
niques employed and to improve 
analysis quality.

She explained that they envision 
becoming a communication 
forum for information sharing 
and collaboration providing the 
following services to researchers:

support for methodological •	
approaches by developing 
a pool of experts to draw on 
to develop health research 
studies.
seminars and short courses, •	
web courses for students and 
researchers.
best practices papers and •	
literature reviews.

For more information on the 
current status of Population Data 
BC development, how you can 
contribute to its development, 
and how to apply for data, go to 
www.popdata.bc.ca.

An Introduction to Multilevel Models
Multilevel models may be known 
by any of a number of other 
names, said Dr. Melissa Friesen, 
Director of Environmental Health 
Sciences at the University of Cali-
fornia, Berkeley, in her breakout 
session. Those names include 
hierarchical linear, mixed-effects, 

variance-components, random-
effects regression and random-
coefficients regression models.

As an introduction to multilevel 
models for occupational and 
environmental health research-
ers, she explained when and how 

to use multilevel models, what 
they are, where to find the tools 
and more information, and how 
to interpret papers and talk with 
statisticians. She touched on 
three other model types: logistic 
regression, Cox regression and 
times series/case-crossover.

For information on multilevel 
modeling, Dr. Friesen can be 
contacted through the BCEOHRN 
members’ database: http://
bceohrn.ca/search/node/81. 
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Access and Security Key to Linking Health and Exposure Data

Introduction to Geographical Information Systems and Databases in B.C.
As an introduction to four 
examples of GIS application in 
occupational and environmental 
health research, Dr. Eleanor Set-
ton, a researcher at the University 
of Victoria Spatial Sciences Re-
search Lab, showed some typical 
GIS sets using SRI’s ArcGIS. 

As one of the examples of GIS 1.	
application, Sarah Hender-
son, a PhD candidate at the 
Department of Health Care 
and Epidemiology at UBC, of-
fered a very quick example of 
how remote sensing data can 
be accessed, processed and 
used for environmental health 
research. In her example, she 
explained the availability of 
remote sensing data available 
from NASA.
Josh van Loon of the UBC Ac-2.	
tive Transport Lab presented 
The Vancouver Walkability 
Study, which was designed 

specifically for studies of 
environmental influences on 
walking behaviour and as such 
is an example of using GIS to 
study environmental influences 
on health-related behaviours. 
In this study, GIS was used for 
database development and 
neighbourhood definition, and 
calculation of built environ-
ment characteristics such as 
commercial and residential 
density, land use mix, and con-
nectivity of the street network. 
With the success of this study, 
he concluded that GIS can be 
used to assemble spatially ref-
erenced data on environmental 
characteristics which may be 
linked to health related behav-
iours. For more information on 
this study, go to UBC Active 
Transportation Collaboratory 
at http://www.act-trans.ubc.ca/
index.html.
In a presentation entitled Map-3.	

ping and Occupational Health 
Research – data exploration 
and knowledge translation, 
Dawn Mooney, a geographer/
cartographer with the Centre 
for Health Services and Policy 
Research at UBC presented an 
example of GIS mapping being 
used in a workplace study of 
occupational health. This study 
mapped proven cases of me-
sothelioma, a form of cancer 
that is almost always caused 
by exposure to asbestos, that 
were compensated by WCB. 
She also offered a GIS applica-
tion to a study of knee surgery 
on injured workers by surgical 
setting and expedited status 
from 2001 to 2005.
Explaining that early develop-4.	
ment instrument mapping is 
being used in a Human Early 
Learning Partnership, Jennifer 
Harvey who is GIS Manager of 
this partnership at UBC pro-

vided the fourth example of 
GIS in health research.  She 
said the Human Early Learning 
Partnership is a collaboration 
of academic, government and 
community partners to pro-
duce maps relating to school 
readiness, socioeconomic sta-
tus, and community assets and 
resources.  The project aims to 
better understand how various 
factors influence children’s de-
velopment and health. It also 
aims to enable policy makers 
and community members to 
use this information to develop 
effective policies and programs 
to help children get the best 
possible start in life.  She of-
fered guidelines in doing such 
a study and invited participants 
to visit the mapping portal at 
mapping portal at http://ecd-
portal.help.ubc.ca.

Clarity is better than ambigu-
ity, Dr. David Savitz said as he 
introduced the panel discussion 
that followed the conference 
presentations. Clarity in this con-
text means knowing what data is 
available that can be accessed to 
support research.

Dr. Laurie Chan agreed and 
added that researchers often 
don’t have the resources to seek 
databases. He is looking forward 
to more sharing of databases 
that clarity would make possible.

Nancy Meagher said Freedom 
of Information legislation allows 
the use of data for identifiable 
research and urged participants 
to lobby for use of this data.  She 
cautioned that this legislation 
overlaps with other Acts and cited 
one that prevents direct contact 
of individuals for research.

“We have the technology, policy 
and procedures to protect this 
information,” Dr. Mieke Koehoorn 
said, adding that she will-
ingly shares her health data for 

research.  “I trust researchers and 
their intentions and know the 
benefit of using that research. For 
me, it has minimal effect.”

Participants had other comments 
including:

People fear loss of identity and the 
misuse of information by govern-
ment and business. That fear 
needs to be removed.

Those accessing health data have 
to recognize that every transfer of 

information has potential for ex-
posure. Security must be in place.

Researchers should know that 
some data stewards won’t release 
data without getting permission 
from each individual involved.

The conference presentations 
and this final panel and question 
and answer period proved to be 
valuable discussion along the 
path to finding new and innova-
tive ways to link health and expo-
sure data to advance research.

Bo
ar

d 
of

 D
ir

ec
to

rs  Henry Harder, •	 BCEOHRN Scientific Director, 
University of Northern British Columbia, Prince 
George

Paul Demers, •	 BCEOHRN Associate Scientific 
Director, University of British Columbia  

Charl Badenhorst, •	 Medical Health Officer, 
Northern Health, Fort St. John

Hugh Davies, •	 University of British Columbia

Perry Hystad, •	 Student, University of British 
Columbia

Sonia Lamont, •	 Student and Acting Business 
Affairs Coordinator, Prevention Programs,  
BC Cancer Agency

Eleanor Setton, •	 University of Victoria

Craig Stephen, •	 Centre for Coastal Health, 
Nanaimo (BCEOHRN Board Chair)  

Tim Takaro, •	 Simon Fraser University

Scott Venners, •	 Simon Fraser University

Shannon Wagner, •	 University of Northern British 
Columbia, Prince George

Imelda Wong, •	 Student, University of British 
Columbia


