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EXECUTIVE SUMMARY

ABOUT THE WORKSHOP

Exposure surveillance is the ongoing, systematic
collection, analysis and interpretation of exposure
data or other data that provides an indication that
potentially hazardous exposures have occurred. It is
a key tool for occupational disease prevention.
Despite its importance, exposure surveillance has
been identified as a major gap in occupational
disease prevention in Canada. To address this gap
and identify priorities and next steps, the Advancing
Workplace Exposure Surveillance in Canada
workshop was held on March 6-7, 2023, in Toronto. 

The objectives of the workshop were to:

This report includes summaries of the presentations,
outlines the major gaps and challenges identified at
the workshop, and provides recommendations on
the resources, actions and projects needed to
address these gaps. 

PRESENTATIONS

The Canadian Workplace Exposure Database

Exposure surveillance efforts at IRSST and uses
of OSHA’s IMIS database

Targeted sampling of high-risk workplaces 

International exposure databases

The continuing development of CAREX Canada

Exposure surveillance using the Asbestos Worker
Registry

Using environmental reporting programs for
workplace exposure surveillance

Using population-level data sources to
understand exposure

Patch testing to understand dermal exposures

Surveillance of psychosocial and physical
exposures at work

The Silica Control Tool

Presentations outlined current workplace exposure
surveillance initiatives in Canada, and successful
approaches in other jurisdictions. Challenges around
data access, data quality and completeness, and
securing sustained funding were strong themes
throughout the presentations. Presentation topics
included: 

1
Assess the current state of occupational
exposure surveillance in Canada and identify
the most important gaps.

Identify the skills and resources needed to fill
the gaps.

Develop recommendations to advance
workplace exposure surveillance in Canada.

2
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SKILLS AND RESOURCE NEEDS
IDENTIFIED AT THE WORKSHOP

Standards and training to ensure consistent data
collection, storage, job coding, and statistical
analysis. 
Centralized data repositories, and tools to allow
users to query the data for prevention,
compensation, research and policy purposes. 
Sustained, long-term funding to create, maintain
and update new exposure databases, including
centralized data repositories.

Workshop participants discussed several skills and
resources needed to advance exposure surveillance
in Canada. These include: 

RECOMMENDED ACTIONS AND PROJECTS
IDENTIFIED AT THE WORKSHOP

Workshop participants identified short-term,
medium-term, and long-term actions and projects to
advance Canadian exposure surveillance. Short-term
actions include identifying existing Canadian
exposure data holdings, identifying priority hazards,
developing a standardized database format and data
sharing agreement, and engaging with relevant
stakeholders. Medium-term actions include digitizing
existing exposure data, creating centralized data
repositories, and developing a strategic plan to
define goals and objectives. Long-term actions
include developing a national occupational exposure
surveillance program, securing sustainable funding
to maintain the program, and using the data to
support occupational disease prevention and
research.

KEY GAPS AND CHALLENGES
IDENTIFIED AT THE WORKSHIP

The single most important gap identified by
workshop participants was the lack of access to
current, high quality exposure data. This gap is due
to several factors, including minimal data collection
by public institutions, failure to digitize existing data,
and lack of public access to data collected by
employers, consultants, and researchers. In
particular, data collected from small companies, and
data on emerging hazards, multiple exposures or
complex mixtures, and most non-chemical
exposures were identified as gaps in data collection. 

Workshop participants also identified a lack of
coordination and data sharing within and across
jurisdictions, as well as inconsistent data collection,
storage, and job coding, leading to challenges in
merging data from different sources.



FOREWORD

The Advancing Workplace Exposure Surveillance in
Canada workshop was held on March 6-7, 2023, in
Toronto. The workshop was organized by the
Occupational Cancer Research Centre (OCRC) with
funding from the Ontario Ministry of Labour,
Immigration, Training and Skills Development
(MLITSD). 

Organizing a workshop on occupational exposure
surveillance at this time was motivated by several
factors. Exposure surveillance was identified as the
largest gap that needed to be filled in the report of
the National Occupational Disease and Exposure
Surveillance workshop held in Toronto in 2019 (1).
In addition, the 2020 report on Using Scientific
Evidence and Principles to Help Determine the
Work-Relatedness of Cancer made substantial
recommendations on increasing access to
exposure data to improve compensation, as well as
prevention (2). There is also an increased interest
by occupational health and safety regulators,
particularly the Ontario MLITSD, in developing the
necessary tools and resources to facilitate an
evidence-informed approach to occupational
disease prevention. 

7



IMPORTANCE OF
EXPOSURE SURVEILLANCE

Exposure surveillance is the ongoing, systematic
collection, analysis and interpretation of exposure
data or other data that provides an indication that
potentially hazardous exposures have occurred.
These data are needed to track patterns and
trends, identify groups in need of intervention, and
assess the effectiveness of previous interventions.
Exposure surveillance can have many roles across
the prevention spectrum (Figure 1). 

Despite its importance, there are relatively few
examples of effective exposure surveillance in
Canada (3). The National Dose Registry (NDR) is
one example of a successful exposed worker
surveillance system, which also collects exposure
measurements. The NDR is Canada’s national
repository for radiation dose records. It includes
records of radiation exposure for Canadian
workers across a variety of industries, including
nuclear power plants, uranium mines, dental
offices, and hospitals. It has been in operation
since 1951 and contains records for about one
million individuals, including approximately
170,000 members of the current workforce. The
NDR has been used to track patterns and trends in
radiation exposure (4). It has also been linked to
national cancer records to help understand the risk
of cancer associated with radiation exposure.
Finally, workers can request their dose records, for
example to help support a workers’ compensation
claim.

8

Three Categories of Prevention

The goal of prevention is to
reduce risks or threats to
health.

2

1

3

1

To determine whether
current exposure levels are
below occupational
exposure limits (OELs).
To identify which exposure
circumstances (e.g.,
exposed groups) should be
prioritized for prevention
efforts to reduce exposure.
To support research studies
on the causes of disease.
To assess the effectiveness
of interventions to reduce
exposure.

Aims to prevent disease or
injury before it occurs.

Examples of how exposure
surveillance can be used:

Primary Prevention

To identify workers with
high exposure to prioritize
for screening.

Aims to identify diseases in the
earliest possible stages. 

Examples of how exposure
surveillance can be used:

Secondary Prevention

2

3

To provide records of past
exposure to assist in
workers’ compensation
claims.
To facilitate investigations
of past exposure in
workplaces with suspected
disease clusters.

Aims to reduce the impact of
disease or injury after
diagnosis.

Examples of how exposure
surveillance can be used:

Tertiary Prevention

Figure 1. Prevention Spectrum 

https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/national-dose-registry.html
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/national-dose-registry.html
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WORKSHOP
PARTICIPANTS

63

BC: 7

AB: 1
MB: 3

ON: 38

QC: 3

NATIONAL/FEDERAL

INTERNATIONAL

10

1

1

2

3

The workshop brought together 63 participants
to exchange information on the current state of
occupational exposure surveillance in Canada
and to identify key gaps and priorities in the
Canadian context (Figure 2). The participants
included researchers, government and non-
government representatives from across
Canada, including Alberta, British Columbia,
Manitoba, Ontario, Quebec, and national and
Federal organizations. System partners from
Ontario included representatives from the
MLITSD; the Workplace Safety and Insurance
Board; Public Health Ontario; Occupational
Health Clinics for Ontario Workers; Workplace
Safety and Prevention Services; Public Services
Health and Safety Association; Infrastructure
Health and Safety Association; the Centre for
Research Expertise in Occupational Disease; the
Institute for Work and Health; the Centre for
Research in Occupational Safety and Health; the
Occupational Hygiene Association of Ontario;
and unions.

Day one of the workshop began with
presentations summarizing current Canadian
occupational exposure surveillance initiatives,
including exposure measurement databases,
exposed worker approaches, and non-traditional
sources of data for exposure surveillance. 

The objectives of the workshop were to:

Assess the current state of
occupational exposure surveillance
in Canada and identify the most
important gaps.

Identify the skills and resources
needed to fill the gaps.

Develop recommendations to
advance workplace exposure
surveillance in Canada.

WORKSHOP AGENDA, OBJECTIVES
AND PARTICIPATION 

Participants discussed the challenges and
opportunities that arose during the
presentations. Day two focused on discussions
of gaps, priorities and recommendations
facilitated by breakout sessions and broader
group discussions. 

This report begins with summaries of the
presentations, focusing on the challenges,
opportunities and themes that arose during
the talks. It outlines the major gaps identified
at the workshop, highlights the resources and
skills needed, and recommends actions and
projects needed to address these gaps. 

Figure 2. Workshop Participants 



Dr. Davies presented on the development and
uses of the Canadian Workplace Exposure
Database (CWED), as well as its limitations and
future directions (5,6). Based at the University of
British Columbia, CWED is a national repository
of occupational exposure data. It began as part
of the CAREX Canada project and, to date,
includes approximately 500,000 occupational
exposure measurements representing 336
substances.  

A major limitation of CWED is its historical
nature. Most of the measurements in the
database are from the 1980s and 1990s and
accessing more recent data has proven
challenging (7). This has resulted from changes in
regulatory policies in the 1990s that virtually
eliminated the collection of exposure data by
governmental agencies (except in Quebec). While
exposure data is still being collected by industry
and researchers, there is no centralized data-
capture mechanism. A major goal for CWED is to
move from an archival status to an active
exposure database that reflects current
exposures and would support ongoing exposure
surveillance activities. This requires ongoing
support and continual input of contemporary
data through innovative data capture strategies. 

PRESENTATIONS ON
CURRENT OCCUPATIONAL
EXPOSURE SURVEILLANCE
INITIATIVES 

The workshop began with
presentations that outlined
current workplace exposure
surveillance initiatives in Canada,
as well as some successful
approaches in other jurisdictions.
The summaries below highlight
the key themes, challenges, and
opportunities discussed during
the presentations. Biographies of
the speakers are available in
Appendix I.

THE CONTINUING DEVELOPMENT OF
THE CANADIAN WORKPLACE EXPOSURE
DATABASE (CWED)

HUGH DAVIES, PHD, CIH
UNIVERSITY OF BRITISH COLUMBIA

KEY TAKEAWAYS

CWED is a national resource
comparable to Occupational
Exposure Databases from
around the world in size and
scope.

CWED is a valuable resource to
researchers; it is building tools
and resources to increase utility
to a broader stakeholder
community.

Other challenges include ensuring that data is
nationally representative, and quality control of
data that was, for the most part, not collected for
research purposes. Dr. Davies discussed the
need for developing standards to harmonize
data collection across jurisdictions, developing
relationships needed to secure access to new
sources of data, and building user-friendly data
access and analysis tools. Critically, CWED needs
to create a sustainable and stable funding model
so that its objectives can be achieved.

10
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THE IRSST'S EXPOSURE SURVEILLANCE
EFFORTS AND POTENTIAL USES OF THE
OSHA'S IMIS DATABASE

DR. PHILIPPE SARAZIN
INSTITUT DE RECHERCHE ROBERT-SAUVÉ EN
SANTÉ ET EN SÉCURITÉ DU TRAVAIL (IRSST)

Dr. Sarazin presented on Quebec’s Laboratory
Information Management System (LIMS)
database, and the IRSST’s work comparing it with
the United States (US) Occupational Safety and
Health Administration’s (OSHA) Integrated
Management Information System (IMIS) (8). Both
databases are repositories for data collected as
part of governmental compliance monitoring
activities, and the IMIS is a potential source of
additional information that could supplement
Quebec’s (or other province’s) databases.  

In comparing LIMS and IMIS, Dr. Sarazin
emphasized the need to critically appraise data
from other jurisdictions before integrating it into
any project or database, such as understanding
how and why it was originally collected (9–11).
Combining data can also be technically
challenging, and may require significant time
and effort, such as developing crosswalks
between different occupation and industry
coding systems.

Dr. Sarazin also discussed the differences
between laboratory databases, which lack
contextual information such as determinants of
exposure and sampling protocols, and exposure
databases. He highlighted that it is not enough
to have a level of exposure – context is critical.
Quebec’s LIMS is a laboratory database with
little contextual information, and this limits its
usefulness (8). This is a common issue with
much of the available exposure data in Canada.

Finally, Dr. Sarazin discussed an ongoing project
that aims to identify work situations that result
in multiple exposures, and whether the
exposure mixtures are associated with high
cumulative risk. This project uses LIMS and IMIS
as well as other exposure databases to identify
situations where co-exposures are likely to occur
(12). In the context of this work, Dr. Sarazin
emphasized the need for creative data
visualization and communication tools to better
share the results of this project.

KEY TAKEAWAYS

Exposure data sources, such
as LIMS and IMIS, should be
used in combination in future
exposure assessment
projects.

Evaluative research designed
to improve our understanding
of possible bias in exposure
databases is encouraged,
keeping in mind that there
are very few other sources of
information.

Global combination patterns
and the agents most often
implicated in co-exposure
situations in the IMIS
database were revealed using
novel big data analysis
approaches.

11



Mr. Boileau talked about the recent successes
of Safe Work Manitoba’s (SWMB) Occupational
Disease and Illness Prevention Strategy.
SWMB partners with industry, physicians,
regulators, and special interest groups to
develop and enact the strategy, and meet its
goals of improving workplace safety, enhancing
safety culture, and reducing occupational
disease. 

A major facet of the strategy is the collection of
new exposure data to fill gaps in available data.
Mr. Boileau discussed SWMB’s use of direct
reading instruments as a financially and
logistically manageable solution to measuring
certain exposures, compared to the cost and
time involved with laboratory analysis. He
highlighted the need for new equipment and
methodologies for monitoring exposure that
are quick, cost effective, and can be used for a
wide range of exposures. Many of the
regulatory organizations across Canada no
longer collect exposure data, and Mr. Boileau’s
presentation highlighted the need for more
efforts in this area, as well as creative ways to
increase the feasibility of data collection.

One of the key components of SWMB’s strategy
is engagement with workplace partners,
including industry and unions to ensure 

TARGETED SAMPLING CAMPAIGNS OF
HIGH-RISK WORKPLACES

MR. MICHAEL BOILEAU
SAFE WORK MANITOBA

KEY TAKEAWAYS

Manage risk at the onset of the
project, not all solutions require
intensive capital investment! 

Data is your friend. Establish a
baseline and implement
practices that strive to improve
worker exposures then re-test
to prove that the needle has in
fact moved in the right direction. 

Platform common, beneficial
practices out to industry groups
who can leverage the findings
across the industry.

support for data collection. Mr. Boileau
discussed the importance of being able to
show the value of data collection, such as
potential cost savings and the value of data-
driven solutions. Sharing data back in a
timely, accessible format is critical, and
SWMB works with Knowledge Translation
specialists to create accessible materials to
share with partners. The success of SWMB’s
data collection program offers a roadmap for
other groups looking to access or collect new
exposure data. 
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as merging different occupation and industry
coding systems via post-hoc crosswalks. To
facilitate mergers, Dr. Lavoué suggested
identifying the best coding systems to use
during the planning stage of new projects, and
in the long term, harmonizing and
standardizing the coding systems used in
Canada. Different databases may also have
different sampling methods, or there may be
large variations in the measures or types of
data available. These challenges exist when
combining data from different countries, but
also different jurisdictions within Canada.
Bayesian approaches may provide methods for
combining larger international databases with
small amounts of provincial data.

In creating new databases, he also mentioned
that requiring too much contextual information
in the main database can lead to incomplete
entries and low success. He suggested keeping
the main file simple, but allowing a link to
scanned, detailed hygiene reports where
further data can be extracted if needed. 

KEY TAKEAWAYS

WHAT WE CAN LEARN FROM INTERNATIONAL
EXPOSURE DATABASE EFFORTS

DR. JÉRÔME LAVOUÉ
UNIVERSITÉ DE MONTRÉAL

National exposure databases
are an essential source of
information for exposure
surveillance.

Current existing databases
are used extensively by their
proprietors to feed exposure
surveillance needs and
research on exposure
sciences.

Methodological challenges
associated with the non-
randomness of most
archived exposure data
warrants continued research
on approaches to limit bias
and misclassification.

Dr. Lavoué shared details of exposure
databases from other countries, including
France (COLCHIC and SCOLA) (13,14), Germany
(MEGA) (15,16), Korea (WEMD) (17,18), and Italy
(SIREP) (19,20). In discussing these databases,
Dr. Lavoué emphasized that data on exposure
level alone is not enough; contextual
information is also critical. He highlighted the
importance of data on exposure probability,
which is rare in exposure databases. Most
exposure data cannot be used to assess
exposure probability as samples are generally
only taken when there is a risk of exposure. Of
those presented, only SIREP allows estimates of
both prevalence and level of exposure to be
calculated. 

Dr. Lavoué explored how combining data from
several databases, or combining exposure
databases with job exposure matrices (JEM)
such as CANJEM, might allow us to overcome
the limitations of each to obtain better
exposure surveillance tools. However, there are
several challenges to merging databases, such

13
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The main objective of the CAREX Canada project
is to identify which carcinogens Canadians are
exposed to at work, the proportion of workers
exposed, and their levels of exposure (21). It has
been used to identify groups at risk of high
exposure, set priorities for prevention, predict
future cases of disease, identify gaps in data,
and to set research priorities. Expansion of the
project includes plans to incorporate exposure
to other types of hazards (i.e., substances not
recognized/classified as carcinogens).

While CAREX Canada has and continues to
provide valuable insights with respect to
occupational exposure to carcinogens in Canada, 

THE CONTINUING DEVELOPMENT OF CAREX CANADA

DR. CHERYL PETERS
CAREX CANADA, BC CENTRE FOR DISEASE CONTROL, AND BC CANCER

KEY TAKEAWAYS

CAREX Canada has developed estimates of exposure for over 50 occupational
carcinogens. 

A key partnership between CAREX Canada and CWED underpins the development of
occupational carcinogen estimates, but this will be challenged in the future given that
the exposure data is becoming dated. 

Dr. Peters discussed several challenges the
project is currently facing. Firstly, the CAREX
Canada model is based on data from CWED
combined with expert assessment. Much of
the exposure data is older and may not reflect
current exposures. Many emerging exposures
may lack measurement data altogether, or
may not have an OEL to compare to. Funding
is also an issue. CAREX Canada began as a
pilot project in 2003 and is currently funded
through 2027. Dr. Peters emphasized the
challenge of securing long-term funding to
maintain and update ongoing programs such
as this. 

14
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THE ASBESTOS WORKER REGISTRY –
OPPORTUNITIES FOR IMPROVED
EXPOSURE SURVEILLANCE IN ONTARIO

DR. VICTORIA ARRANDALE
UNIVERSITY OF TORONTO

Dr. Arrandale shared her work using Ontario’s
Asbestos Workers Registry (AWR) for
surveillance research (22). The AWR is an
exposure registry that tracks asbestos-exposed
workers in Ontario. Employers are required to
register any worker doing Type II and/or Type III
work with asbestos-containing materials into the
AWR, and report their relevant work hours.  

Dr. Arrandale emphasized that surveillance is
not simply the existence of data; it implies
action. One of the main strengths of exposure
registries lies in the opportunity to intervene
before the onset of disease. The AWR supports
screening and early detection by prompting
high-risk workers to visit their healthcare
provider after 2000 hours of reported work.
However, analyses of the AWR show that
workers may be at significantly increased risk of
disease well before reaching this level. Adjusting
the notification level and providing more
relevant information to workers could help
improve the opportunities for intervention.
Exposure registries like the AWR can also help
support workers’ compensation claims by
providing a record of exposure. If linked to
workplace investigations or enforcement,
exposure registries such as the AWR can also be
a tool for primary prevention.

KEY TAKEAWAYS

Well-designed exposure registries
can provide an opportunity to
intervene before the onset of
disease, or primary prevention.

Exposure registries can also help
support workers’ compensation
claims by providing a record of
exposure.

Exposure registries that have clear
goals, careful design and
dedicated resources are more
likely to be successful.

Exposure registries may not achieve their goals
if they are not set up well (3). Exposure registries
should ideally include all exposed individuals
within the specified population; for this reason,
mandatory registries are often stronger than
voluntary registries. While the AWR is a
mandatory registry, the completeness of the
reporting is unknown. Establishing systems to
check for employer compliance could improve
its completeness. Exposure registries can also
vary in their level of detail. The AWR lacks
information on level of exposure (only hours of
work are reported), prevalence of exposure, and
co-exposures to other occupational hazards
which might contribute to disease, which limits
its use for exposure surveillance.

15
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KEY TAKEAWAYS

Dr. Slavik explored the interface between
environment and occupation in describing how
environmental monitoring data can be used for
occupational exposure surveillance purposes.
Information on use and emissions of hazardous
substances from industrial facilities, when
combined with information about the facilities’
activities and workforce, can be used as an
indicator of potential occupational exposures.
The type of data collected in an environmental
monitoring database allows investigation of a
given substance by industry sector, over
geographical region and over time. For example,
the National Pollutant Release Inventory has
tracked industrial activities for more than 300
substances over a wide range of industries in
Canada since 1992 (23), while Ontario’s program
under the Toxics Reduction Act collected
information on industrial use of chemicals from
2010 to 2020 (24,25).

This type of data can support surveillance of
lesser-studied chemicals whose health effects
may not yet be known. It can also be used to
identify priorities for risk management
measures, and study trends in the use of
hazardous substances or the numbers of
workers employed in major industrial facilities.
However, there are limitations to using this type
of data to estimate occupational exposure.
Firstly, industrial use or release of a substance
is only an indicator of potential exposure. There
is no data on the length or intensity of
exposure, route of exposure, or determinants
of exposure. Also, data is self-reported and
typically reported as ranges, which can lead to
inaccuracies. Lastly, generally only large
facilities report, while smaller facilities are
exempt. 

USING THE NATIONAL POLLUTANT
RELEASE INVENTORY AND OTHER
ENVIRONMENTAL REPORTING
PROGRAMS FOR WORKPLACE EXPOSURE
SURVEILLANCE

DR. CATHERINE SLAVIK
UNIVERSITY OF OREGON

Data from environmental
reporting programs can
provide indicators of potential
occupational exposures inside
industrial facilities.

They can fill data gaps around
historical and current
industrial chemical activities.  
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KEY TAKEAWAYS

Several possible exposure databases
exist, including administrative
databases and self-reported
databases that have utility for
estimating population-level exposure.

Population-based databases may
have utility in identifying high
exposures, which could represent
occupational exposures.

POPULATION-LEVEL DATA SOURCES TO
UNDERSTAND EXPOSURES IN ONTARIO

DR. ELAINA MCINTYRE AND
DR. GARTHIKA NAVARANJAN
PUBLIC HEALTH ONTARIO

Dr. MacIntyre and Dr. Navaranjan described
different data sources used to understand
environmental exposures in Ontario, including
their application to monitoring occupational
exposures. They gave an overview of some of the
projects Public Health Ontario has completed,
including mapping chemical concentrations in
untreated water bodies (26), tracking self-
reported exposure to heavy metals, pesticides
and carbon monoxide using data from the
Ontario Poison Centre, investigating potential
carbon monoxide exposures using data from the
Ontario Technical Standards and Safety
Authority, and examining lead exposure in the
Ontario population using an administrative
database, the Ontario Laboratories
Information System (OLIS). 

There are several challenges in using
administrative databases like OLIS for
occupational purposes. For example, OLIS is a
population-based database that includes test
results for individuals in the general population
who were tested for a clinical reason (e.g.,
suspected lead exposure), and is not designed to
specifically capture occupational exposures,
though some may be included. Occupation and
industry information is also not available as part
of OLIS, or administrative health databases in
general. 

Despite these challenges, there may be
opportunities to use administrative health
data for occupational purposes. For
example, occurrences of poisonings or
overexposures could be viewed as sentinel
events, which indicate potential out-of-
control exposures and trigger further
investigations. This has been done in other
jurisdictions, such as the US National
Institute for Occupational Safety and Health’s
(NIOSH) Sentinel Event Notification
System for Occupational Risk (SENSOR)
program. OLIS has also been linked to
OCRC’s Occupational Disease Surveillance
System to investigate COVID-19 among
Ontario workers, and other opportunities
are being investigated.
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patch testing data being used to successfully
drive prevention. Dermatologists advocated
strongly for the ban and have seen a
resulting decrease in chromium-related
contact dermatitis in their patch testing data.

The St. Michael’s clinic also collects
information on determinants of exposure as
part of their patch test database. This can
help identify other areas for intervention; for
example, their studies have found that size of
workplace, unionization, and training can all
impact exposure to dermal allergens and
irritants. This type of database can also be
used to investigate trends over time. Finally,
many skin sensitizers are also lung
sensitizers, so actions taken to reduce
dermal exposure may also result in reduced
lung sensitivities.   

KEY TAKEAWAYS

Patch testing is critical to the
diagnosis of occupational
allergic contact dermatitis.

Patch testing results can
identify new occupational
allergens or changes in
exposure settings for known
allergens and show trends
over time.

PATCH TESTING TO BETTER
UNDERSTAND HAZARDOUS DERMAL
EXPOSURES

DR. LINN HOLNESS
UNITY HEALTH, UNIVERSITY OF TORONTO

Dr. Holness reviewed the work being done
by the Occupational Medicine Clinic at St.
Michael’s Hospital to use patch testing data
to understand dermal exposures (27,28), as
well as international efforts (29,30). Patch
testing is an important tool in diagnosing
occupational allergic contact dermatitis.
Common occupational allergens include
metals, rubbers, preservatives and resins.

Patch testing can be an important tool for
exposure surveillance. A positive test
indicates exposure to a specific allergen or
group of allergens. Often, the route of
exposure is obvious from the patch testing
result, which can indicate specific
opportunities for prevention. Dr. Holness
highlighted the European Union’s ban on
chromium (VI) in cement as an example of 
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Dr. Smith spoke about the importance and
challenges of including non-chemical exposures
such as ergonomic, physical, and psychosocial
hazards in surveillance systems. Hazards such as
psychosocial and ergonomic exposures require
different approaches to measurement compared to
chemical or environmental exposures. However,
issues such as mental health are major challenges,
and comprehensive surveillance of all types of
workplace hazards is needed to better understand
how work environments are related to these
outcomes, and to monitor trends.

Dr. Smith outlined three approaches to assessing
physical, ergonomic and psychosocial exposures at
work. Observational studies are objective, but often
lack generalizability and have high cost. Surveys can
capture detailed information and changes over
time, but are subjective, can have high costs if done
on a large scale, and may not be representative of
the target population. Finally, JEM approaches are
objective, potentially more representative, and
generally have a lower cost. While JEMs provide a
feasible and timely approach to assessing
occupational psychosocial and ergonomic hazards
when other data is not available, they may not
capture changes over time or variability within
occupations. 

There are several challenges with using a JEM
approach to assess exposure. JEMs from other

BROADENING THE SCOPE OF WORKPLACE
SURVEILLANCE TO PSYCHOSOCIAL AND
PHYSICAL EXPOSURES AT WORK 

DR. PETER SMITH
INSTITUTE FOR WORK AND HEALTH

jurisdictions may be based on occupations that
lack similarity to Canadian occupations, or may
use different occupational coding systems.
Building a JEM requires primary data on
exposure, or experts to derive exposures across
occupational categories. JEMs may become out
of date if exposures within occupations change
over time. They also lack information on
protections across occupations, or other
determinants of exposure.

Finally, Dr. Smith highlighted the absence of
demonstrated threshold values, particularly for
psychosocial exposures, and described how this
represents a challenge for defining potentially
hazardous levels of exposure (OELs) for these
measures.

KEY TAKEAWAYS

Psychosocial and ergonomic
exposures can be difficult to measure
and assess at a population level.

The absence of demonstrated
threshold values, particularly for
psychosocial exposures, represents a
challenge for defining the proportion
of the labour market above and below
specific OELs.
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The Silica Control Tool (SCT) is an online tool for
predicting a worker’s exposure to silica while
performing tasks common in the construction
industry (31). Employers can use the tool to
estimate exposure for a worker given their tasks,
work environment, and the controls in place. The
model generates a written plan that can be used
for risk assessment. While developed for the BC
construction industry, the SCT is being adapted for
other jurisdictions, including Alberta and Ontario,
and other industries, such as open-pit mining.
There is also ongoing work to develop a similar
tool to predict exposure to welding fumes. Finally,
a Bayesian plug-in is currently in development. The
plug-in will allow users to add in their own data to
create a more personalized exposure estimate.

THE SILICA CONTROL TOOL: A MODEL FOR USING EXPOSURE
DATA TO PREVENT OCCUPATIONAL DISEASE

DR. MELANIE GORMAN NG
BC CONSTRUCTION SAFETY ALLIANCE

Dr. Gorman-Ng underlined the challenge of
data availability in expanding tools like the
SCT, as well as developing new tools. While
the construction industry is predominantly
small companies that may not have much
data available, many that do have data are
hesitant to share due to concern that data
collection may interfere with work, or
repercussions if their levels are high. She
highlighted the importance of engaging
industry partners and showing the value of
the tool, for both access to data and uptake
of the tool. Partnering with other
organizations with strong workplace ties can
also improve participation.

KEY TAKEAWAYS

Through using the SCT, employers can see the value in collecting and
sharing exposure data.

Data mobilization tools like the SCT can provide data-driven guidance
to employers who can’t easily access hygienists.
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THEMES FROM THE PRESENTATIONS

Several themes arose during the presentations on current
occupational exposure surveillance initiatives. Several presenters
commented on the challenges in accessing and digitizing current
exposure data, as well as the difficulties involved in combining data
from different sources. A key challenge noted in several
presentations was the need for resources to maintain data quality,
collect new data, and update databases over time. The importance
of stakeholder engagement in collecting and accessing new data
was also a strong theme. 

Presenters also highlighted the importance of critically evaluating
exposure data and the context in which it is collected to ensure it
presents an accurate, complete picture of workers’ exposures.
Similarly, several presenters also touched on the need to collect a
variety of data, not just compliance data. Incorporating data from
other sources, such as employer data and data collected for
research purposes, may give a more robust understanding of
occupational exposure. Leveraging other types of data, such as
environmental or administrative health data can also help fill gaps. 

Finally, a strong theme throughout the presentations was the need
for action. Presenters noted that surveillance is not just the
existence of data, and more work is needed to make exposure data
accessible and usable for multiple purposes, including research,
surveillance, policy, and compensation.  

Stakeholder engagement in collecting
and accessing new data

Critical evaluation of exposure data,
its collection and its sources

Need for action in using exposure
data for multiple purposes

Need for resources to collect new
data and update databases

Accessibility and digitization of
exposure data
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Day two of the workshop was aimed at
addressing three questions:

 
The day began with small group
discussions, followed by a broader group
discussion of recommendations,
including key short-, medium-, and long-
term steps that must be taken to advance
workplace exposure surveillance in
Canada. This section provides a summary
of the key points raised during these
discussions and in the workshop
presentations.

1

2

3

GAPS AND PRIORITIES
IDENTIFIED AT THE
WORKSHOP

What are the most important
gaps in exposure surveillance
in Canada?

What skills and resources are
needed to fill these gaps?

What actions and projects are
necessary to make progress?



KEY GAPS AND CHALLENGES FOR EXPOSURE SURVEILLANCE
IDENTIFIED AT THE WORKSHOP

Across most of Canada, government agencies and stakeholders
involved in the prevention of occupational disease lack access to
current exposure data. An exception to this is in Quebec, where data
are still collected by government hygienists during prevention and
compliance visits, and analyzed at the IRSST; however, only a limited
amount of information on each measurement is digitized, and the
database is not publicly available. The largest accessible exposure
dataset in Canada is CWED, which contains primarily historical
measurement data collected in the 1980s and 1990s for compliance
purposes. The challenges in addressing this gap in current exposure
data are related both to what data are collected and what data are
accessible.

Workshop participants noted that even if all exposure data currently
being collected were made publicly available, some important gaps
would remain, including:
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Outside of Quebec, only small amounts of exposure
measurement data are collected by workplace inspectors
for compliance purposes and these data are not regularly
digitized. 

Data collected for non-compliance purposes by employers,
consultants, and researchers are very rarely accessible.

CHALLENGES:

KEY GAP: LACK OF ACCESS TO CURRENT EXPOSURE DATA

Many other challenges were identified by workshop participants.
Examples include a lack of coordination and data sharing both within
and across jurisdictions and a lack of partnerships between different
groups of stakeholders. In addition, data collection and storage are
inconsistent and there is no single, standardized occupation and
industry coding system, making it difficult and costly to merge data
from different sources.

OTHER GAPS AND CHALLENGES

Centralized data repositories.
Coordination and data sharing.
Partnerships between stakeholders.
Consistent data collection and storage.
Single, standardized occupation and industry coding system.

Data from small companies.
Data on emerging hazards.
Data on multiple exposures or complex exposure mixtures. 
Data on most non-chemical exposures.

OTHER DATA GAPS

Workshop participants identified the need for centralized data
repositories that contain both compliance and non-compliance
exposure measurements, and include standardized occupation and
industry information, data collection and laboratory analysis
methods, and information on exposure controls and other
determinants of exposure. Ideally, measurements associated with
job-specific tasks should also be included.



SKILLS AND RESOURCE NEEDS IDENTIFIED AT THE WORKSHOP

A need for both standards and training were identified by
workshop participants. Standards are needed to ensure
consistent data collection, storage, and statistical analysis across
jurisdictions and organizations. In addition, standardized coding
systems are needed to facilitate the merging of datasets. This
could also be facilitated by effective crosswalk software or
artificial intelligence systems to code free text job information and
assist with crosswalks between systems. Training is needed to
provide data analysis skills and a better understanding of
methods for creating exposure databases. This training is
essential for both occupational hygienists and others involved in
data collection, coding, and analysis.

The key resource need identified by workshop participants is a
centralized data repository or network of data repositories for
exposure data throughout Canada, to provide harmonization and
coordination of data collected from all sources that can be easily
shared across the country. Some participants suggested that such
a repository should be coordinated and facilitated by an
independent body to hold data from multiple partners and assure
accessibility for all. The development of tools allowing users to
query the data quickly and easily would assist in accessibility of
the data. CWED was discussed as a possible model, but it would
require an injection of substantial new funding. 

Substantial ongoing efforts will be need to establish fully
functional surveillance systems. Participants specifically
highlighted that sustained long-term funding will be needed to
create, maintain, and update new exposure databases, as well as
to eventually create centralized data repositories. Participants
recognized that sources of funding are limited, especially for
national initiatives such as CWED. Approaching not only provincial
but federal agencies was also discussed. 
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Standards for data collection, storage and statistical
analysis.

Standardized job coding systems.

Effective software and artificial intelligence systems for
crosswalks and free text job coding.

Training in data analysis.

Training in exposure database creation methods.

Centralized data repositories.

Funding.

KEY TAKEAWAYS | SKILLS AND RESOURCES



ACTIONS AND PROJECTS IDENTIFIED AT THE WORKSHOP 

Short-Term Actions and Projects

Workshop participants agreed on the need to identify existing
data holdings and how these data can be accessed. As a first
step, conducting a comprehensive survey to identify data held by
Canadian ministries of labour, employers, unions, health and
safety associations, and researchers was discussed. This survey
should include members of occupational hygiene organizations,
whose membership spans all potential data holders and who
may have first-hand knowledge of data holdings, as well as
organizations and individuals holding data. The need to identify
priority hazards across and within jurisdictions was also
discussed as an important means of prioritizing the data to be
acquired, digitized, or analyzed. 

Other actions that could be implemented with relatively few new
resources are the development of a standardized database
format that is compatible with CWED and other existing
databases, that could also be used as a template for future
efforts by a wide range of data holders to digitize and make their
data available. This would also facilitate their eventual merger or
linkage into some kind of federated dataset, where data could be
held locally but accessed centrally through record linkage to
address privacy or other concerns. A model data sharing
agreement, which could be easily modified to suit the specific
needs of data holders and stakeholders, could be developed.
Preferred occupation and industry coding systems could also be
identified, as well as the best automated coding tools that could
be used with free text job information. Participants also stressed
the need to engage with stakeholders and develop a business
case to convince a wide range of data holders (but particularly
employers) to participate. Such a business case should stress the
benefits to prevention, as well as the downstream benefits of
reduced claims, premiums, healthcare costs, and other
incentives. Lastly, the participants also identified the need for
leadership to coordinate and champion this effort.

Several initiatives already in motion were also discussed. In Ontario,
the MLITSD and the OCRC are collaborating to develop a plan for the
digitization of measurement data collected by inspectors and MLITSD
consultants, or provided by employers, and held by the MLITSD in
their inspection report files, starting with recent data but going back
to the period when the provincial laboratory was closed. Developing
pilot projects to digitize recently collected exposure data in other
jurisdictions should be a priority and may be initiated with relatively
modest funding. The OCRC was also recently awarded a grant from
the Ontario Workplace Safety and Insurance Board to explore the use
of US OSHA and US Mining Safety and Health Administration
exposure databases to fill data gaps in Ontario. 

Identify existing data holdings.

Identify priority hazards.

Develop a standardized database format.

Develop a model data sharing agreement.

Identify preferred occupation and industry coding systems.

Identify effective automated job coding tools.

Engage with stakeholders.

Develop a business case.

Identify leadership.

Develop pilot projects to digitize exposure data.

Explore the use of international databases to fill data gaps in Canada.

KEY TAKEAWAYS | SHORT-TERM ACTIONS AND PROJECTS 
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Medium-Term Actions and Projects

The primary medium-term objectives are the digitization of
existing exposure measurement data and the creation of highly
functional centralized data repositories. Participants agreed
that centralized data repositories with data storage and
analytical resources, as well as strong data security, were
necessary for stakeholders to feel comfortable with
contributing their data. Standardized data entry and coding
protocols will be necessary to allow sharing and pooling of data.
Participants also felt that developing tools to allow users to
query the data for compliance, compensation, research, and
policy purposes is essential. In contrast to the pilot projects, this
effort will require more substantial funding. 

Starting with public institutions is logical because this data
should be publicly accessible and there appears to be an
interest among some Ministries of Labour to collaborate. For
example, as described above, the Ontario MLITSD would like all
the data they have collected during the years since the Ministry
lab was closed in 1996 to be digitized. While projects such as
this will be a great resource, participants felt strongly that data
collected for compliance purposes provides a limited view of
exposure and that data from other sources is necessary.
However, gaining access to data that is privately held may be
challenging. Participants discussed different approaches to
foster stakeholder engagement in building an exposure
surveillance system. A key component is developing approaches
to actively recruit stakeholders and effectively share data and
reports with employers, consultants, labour unions, and health
and safety associations, as well as government. The concept of
creating a ‘social dialogue’ to develop relationships with
stakeholders that foster trust and promote sharing of
information was discussed. 
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Digitize existing exposure data.

Create centralized data repositories.

Develop tools to query exposure databases.

Build relationships with stakeholders.

Develop an advisory committee.

Develop a strategic plan.

Develop a knowledge translation plan.

Hold annual meetings.

KEY TAKEAWAYS | MEDIUM-TERM ACTIONS AND PROJECTS 

Strong leadership and planning will be necessary to meet these
objectives, and workshop participants also discussed the potential
need for an advisory committee to steer progress. A strategic plan
may be necessary to clearly define the goals and objectives of
these initiatives. Participants also discussed the need to develop a
knowledge translation plan for communication between different
stakeholder groups. Another important role for leadership is to
foster collaboration between jurisdictions. Participants discussed
making the workshop a regular event, perhaps as an annual
meeting, and having different provinces host. 



Long-Term Actions and Projects

The long-term objective is a sustainable, national occupational
exposure surveillance program or network of collaborating
programs. This would need to be supported by national leadership
and sustainable funding. It seems logical to build on the CWED
project as the base for a national (likely federated) repository, but
it would require substantial new resources to do so. Funding at the
national level poses a particular challenge and national projects
such as CWED and CAREX Canada have found it very difficult to
identify potential sources. Although federal resources have been
directed towards data science and infrastructure, they have
focused on disease and genetic data and other sources will need to
be identified for occupational data. 
 
However, once a national occupational exposure database is
developed, it will become a major resource for primary, secondary,
and tertiary prevention. National collaboration will allow the
provinces to fill in provincial gaps, share data on new and
emerging hazards, and support prevention and compensation
policy development. The data could feed into the CAREX Canada
project to continually improve and update estimates of the
numbers of workers exposed in each province and nationally. The
data could be linked with health data at the provincial or federal
level to support occupational disease surveillance and research. 

Develop national occupational exposure surveillance program.

Secure sustainable funding.

Use the data to support occupational disease prevention,
compensation, surveillance and research.

KEY TAKEAWAYS | LONG-TERM ACTIONS AND PROJECTS 
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DR. VICTORIA ARRANDALE
UNIVERSITY OF TORONTO

Dr. Victoria Arrandale is an Assistant Professor with the Dalla Lana School of Public Health at the
University of Toronto. Her research interests include occupational hygiene, exposure assessment, the
development of new methods for measuring exposure, and intervention research to prevent
occupation exposure and disease. She received her PhD in Medical Science from the University of
Toronto. Recent projects include research to improve health and safety in nail salons, occupational
exposure to flame retardants, and analyses of silicosis, asbestosis, and pulmonary fibrosis in Ontario.

MR. MICHAEL BOILEAU
SAFE WORK MANITOBA

Michael Boileau is an occupational hygienist with Safe Work Manitoba, a public agency dedicated to
the prevention of workplace injury and illness in Manitoba. He was instrumental in the development
of Safe Work Manitoba’s Occupational Disease and Illness Prevention Strategy. Prior to joining Safe
Work Manitoba he worked with Workplace Safety and Health, Manitoba’s enforcement agency, and
prior to that as a consultant for a large, national firm. 

DR. HUGH DAVIES
UNIVERSITY OF BRITISH COLUMBIA

Dr. Hugh Davies is the leader of the Canadian Workplace Exposure Database (CWED) project. He is
also a Professor at the University of British Columbia, and a co-investigator of the CAREX Canada
project. His research interests focus on occupational hygiene and exposure assessment and include
the impact of noise exposure on heart disease and other non-auditory health outcomes, exposure to
antineoplastic drugs among healthcare and veterinary workers, and silica exposure in construction.
He is a board-certified industrial hygienist, and a member of the ACGIH chemical substances TLV
committee. 
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DR. LINN HOLNESS
UNITY HEALTH TORONTO AND UNIVERSITY OF TORONTO

Dr. Linn Holness is an occupational medicine physician. She is the Director of the Centre for Research
Expertise in Occupational Disease, and a Professor Emerita with the Dalla Lana School of Public
Health and the Department of Medicine at the University of Toronto. She is also a staff physician in
the Division of Occupational Medicine, Department of Medicine at St. Michael’s Hospital and a
scientist with the MAP Centre for Urban Health Solutions. Her primary research focus is occupational
skin disease, including prevention, diagnosis, outcomes, health care utilization, and return to work.

DR. JÉRÔME LAVOUÉ
UNIVERSITÉ DE MONTRÉAL

Dr. Jérôme Lavoué is a Professor with the Department of Environmental and Occupational Health,
École de santé publique, Université de Montréal and a Research Scientist with the Université de
Montréal Hospital Research Centre. He holds a PhD in Public Health from the Université de Montréal.
His research focuses on occupational exposure assessment, particularly exposure databases, the
development of job-exposure matrices, and Bayesian statistical modeling. Major projects include
building a Canadian JEM from past expert assessments, studying and comparing major exposure
databases in North America and Europe, and developing user friendly tools to support decision
making for compliance with OELs.

DR. MELANIE GORMAN NG
BC CONSTRUCTION SAFETY ALLIANCE

Dr. Melanie Gorman Ng is a Health and Exposure Scientist with the British Columbia Construction
Safety Alliance, and an Adjunct Professor at the University of British Columbia’s School of Population
and Public Health. She holds a PhD in Occupational and Environmental Medicine from the University
of Aberdeen. She is also a Certified Industrial Hygienist. Her research focuses on health hazards and
exposure assessment in the construction industry. She developed the statistical model that
underpins the Silica Control Tool.
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DR. GARTHIKA NAVARANJAN
PUBLIC HEALTH ONTARIO

Dr. Garthika Navaranjan is an Epidemiologist Specialist at Public Health Ontario. She received a PhD
in Occupational and Environmental Health from the Dalla Lana School of Public Health, University of
Toronto, studying the association between chemical exposures in the indoor environment and the
development of asthma in children. She previously worked as a Research Associate with the OCRC
and was involved in a variety of projects investigating the causes of work-related cancer, including the
association between pesticide exposure and the risk of Hodgkin lymphoma and an update of the risk
of cancer among Ontario uranium miners.

DR. CHERYL PETERS
CAREX CANADA, BC CENTRE FOR DISEASE CONTROL, AND BC CANCER

Dr. Cheryl Peters is the Senior Scientist for Cancer Prevention with the BC Centre for Disease Control
and BC Cancer, an Adjunct Professor with the School of Population and Public Health, University of
British Columbia, and an Adjunct Assistant Professor in the Department of Oncology, University of
Calgary. She is the Principal Investigator of CAREX Canada and holds a PhD in occupational and
environmental hygiene. Her research focuses on occupational exposure assessment, the impact of
sex and gender on occupational exposure, and exposure in construction. She is an expert in solar
radiation exposure assessment and controls.

DR. ELAINA MCINTYRE
PUBLIC HEALTH ONTARIO

Dr. Elaina MacIntyre is the Manager of Toxicology and Exposure Assessment with the Environmental
and Occupational Health department at Public Health Ontario. She is also an Adjunct Professor with
the Dalla Lana School of Public Health at the University of Toronto. She holds a PhD in Environmental
and Occupational Hygiene from the University of British Columbia. Her areas of expertise include
environmental epidemiology and exposure assessment, environmental health surveillance, and non-
communicable disease clusters.
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DR. CATHERINE SLAVIK
UNIVERSITY OF OREGON

Dr. Cathy Slavik is a Banting Postdoctoral Research Fellow and Courtesy Research Associate at the
Centre for Science Communication at the University of Oregon. She received her PhD in Health
Geography from McMaster University (2022) and her Master of Public Health in Environmental and
Occupational Health from the University of Toronto (2016). Previously, she also worked as a research
associate with OCRC. She investigates environmental and occupational exposures and develops
evidence-based tools for risk communication and education. Her current research explores how
maps can educate the public about harmful risks and exposures. 

DR. PETER SMITH
INSTITUTE FOR WORK AND HEALTH

Dr. Peter Smith is President and Senior Scientist at the Institute for Work and Health. He is also a
professor at the Dalla Lana School of Public Health at the University of Toronto. He holds a PhD in
Social Epidemiology from the Institute of Medical Science at the University of Toronto. His research
interests include gender and sex differences in work and health, the relationship between labour
market inequalities and health outcomes, the labour market experiences of vulnerable groups, and
trends in working conditions over time. 

DR. PHILIPPE SARAZIN
INSTITUT DE RECHERCHE ROBERT-SAUVÉ EN SANTÉ ET EN SÉCURITÉ DU TRAVAIL (IRSST)

Dr. Philippe Sarazin works in the Chemical and Biological Hazard Prevention research group at the
IRSST. He is also an Adjunct Professor with the Department of Environmental and Occupational
Health, School of Public Health, Université de Montréal. His research focuses on occupational
exposure assessment and exposure modelling, including identifying determinants of occupational
exposure through statistical modelling. His recent work includes an analysis of exposure to metals
and fumes during welding activities, a description of high-risk multiple exposure situations in Québec
workplaces, and development of recommendations for less hazardous alternatives to
dichloromethane for specific industries and applications.
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