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INTRODUCTION

Workers are exposed to toxic substances 
in the workplace primarily through 
inhalation of dust, fibres, fumes, and 
gases in the air. Thus, it is not surprising 
that many of the important occupational 
diseases occur in the lungs.  Some of 
the most common respiratory hazards, 
such as asbestos, crystalline silica, and 
diesel engine exhaust, cause both cancer 
and other diseases. This report will focus 
on some of the most important chronic 
occupational lung diseases. Specifically, 
it will focus on long latency diseases, 
which are often diagnosed many years 
after exposure and are challenging in 
terms of recognition and compensation. 

The goal of this report is to identify groups 
of workers, based on their occupation 
or industry, that are at increased risk of 
respiratory disease to promote recognition 
and prevention of these diseases.

High risk groups in this report are 
identified using the Occupational Disease 
Surveillance System (ODSS). The ODSS is 
a unique system that can identify patterns 
and trends in work-related disease 
in Ontario. It was created by linking 
information for over 2.3 million former 
workers’ compensation time-loss claimants 
to existing provincial health databases to 

study their long-term risk of occupational 
disease. These health databases include 
the Ontario Cancer Registry, doctor 
visits (Ontario Health Insurance Plan 
(OHIP) eClaims Database), hospital 
visits (Discharge Abstract Database), 
and emergency room visits (National 
Ambulatory Care Reporting System). 
Together, these allow us to examine 
the risk of many diseases in hundreds 
of different occupations and industries. 
The ODSS was initially developed with 
funding from the Workplace Safety and 
Insurance Board of Ontario, the Ontario 
Ministry of Labour, Training and Skills 
Development, and the Public Health 
Agency of Canada. Ongoing activities 
are funded by the Ministry of Labour, 
Training and Skills Development and the 
Ministry of Health. The ODSS is part of 
the Occupational Disease Surveillance 
Program based at Ontario Health.

Most occupational diseases go 
unrecognized. For example, lung cancer 
and chronic obstructive pulmonary 
disease (COPD) are often assumed to be 
caused solely by cigarette smoking (their 
most common cause) and as a result, 
cases that are work-related face serious 
challenges in being recognised by the 
health care and compensation systems. 
The diseases discussed in this report often 
take a long time to develop and may be 

diagnosed many years after exposure, 
which further adds to the challenges 
of recognition. Occupational and non-
occupational cases are indistinguishable 
in a clinical setting without a thorough 
history being taken by health care 
providers and it is challenging to identify 
exposures that may have occurred long 
ago. Without that recognition, only a 
small fraction of cases receives workers’ 
compensation, and we lose one of our 
major incentives for prevention. 

This report begins with lung cancer and 
COPD, which are two of the most common 
lung diseases and have multiple workplace 
causes. This is followed by three relatively 
rare diseases - mesothelioma, asbestosis, 
and silicosis – with well understood causes. 
The primary cause of mesothelioma is 
asbestos, largely through occupational 
exposure. Asbestosis and silicosis are, 
by definition, caused by asbestos and 
crystalline silica, respectively. Given 
what is known, recognition should not 
be challenging and yet not all people 
with these diseases are compensated. 
Lastly, we examine idiopathic pulmonary 
fibrosis (IPF), which is similar to 
asbestos and silicosis, however the word 
idiopathic means the causes(s) of the 
disease have not been identified.

https://www.odsp-ocrc.ca/
https://www.odsp-ocrc.ca/
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LUNG CANCER

Lung cancer is the most common cancer 
in Canada and the leading cause of cancer 
death.1 It has very poor survival; only 19% 
of people with lung cancer survive for 5 
years after their diagnosis.2 Smoking is the 
main cause of lung cancer, but workplace 
exposures are an important contributor 
to risk. An estimated 15% of all lung 
cancers are due to known, well-studied 
workplace exposures (24% of cases among 
men and 3.4% cases among women).3 

The Burden of Occupational Cancer 
in Canada report4 published by the 
Occupational Cancer Research Centre 
(OCRC), estimated the number of 
current cancers due to past exposure 
to workplace carcinogens. Based on 
this burden report, asbestos, crystalline 
silica, diesel engine exhaust, and welding 
fumes were identified as the four most 
important workplace lung carcinogens in 
Canada. Secondhand smoke, radon, and 
nickel are also important contributors. 
While exposure levels may have 
changed over time, exposure to these 
carcinogens persists in many workplaces. 

In addition, the International Agency for 
Research on Cancer (IARC) has identified 
dozens of lung carcinogens based on 
studies of workplaces (see Table 1).5 

In many cases, it is difficult to estimate 
the number of cancers caused by 
these exposures due to the lack of 
information on the number of people 
who were exposed and their level 
of exposure. Ultimately, this may 
lead to an underestimation of the 
impact of occupational exposures. 
Workers employed in various 
occupations and industries show 
increased risks of lung cancer.

http://www.occupationalcancer.ca/wp-content/uploads/2019/09/OCRC_National-Burden-Report_2019.pdf
http://www.occupationalcancer.ca/wp-content/uploads/2019/09/OCRC_National-Burden-Report_2019.pdf
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Figure 1. Risk of lung cancer in selected industry and occupation groups compared to all other workers in the ODSS.1  
Industry groups are shown in grey and occupation groups are shown in orange.

1 For example, insulators had 2 times the risk for lung cancer compared to all other workers in the ODSS.
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RISK OF LUNG CANCER 
IN ONTARIO WORKERS
Workers employed in mining are exposed 
to several respiratory carcinogens that 
increase their risk of lung cancer. Exposure 
to diesel engine exhaust and crystalline 
silica is common across the Ontario 
mining industry, while some mining and 
quarrying workers may also be exposed to 
nickel, radon, and arsenic.6-8  For example, 
Ontario’s former uranium miners are 
recognized for their exposure to radon 
gas,9 and gold miners to arsenic.10

Workers in construction trades are also 
potentially exposed to a wide range 
of lung carcinogens. Elevated risks of 
lung cancer are seen among workers 
in excavating, grading, paving and 
related occupations. This may be due 
to exposure to diesel engine exhaust 
and crystalline silica dust, as well as 
bitumens, a suspected cause of lung 
cancer.11-13 Increased risk of lung cancer is 
also detected among workers employed 
in other construction trades, such as 
painters and insulators. Painting is 
recognized as a high-risk occupation 
for lung cancer, possibly due to various 
hazardous chemicals in paint pigments, 

resins, and filaments.14 Historically, 
insulators handled asbestos-containing 
materials when installing or removing 
insulation from buildings. Many other 
construction workers continue to be 
exposed to asbestos during renovation, 
repair, or demolition of older buildings.

In the transportation and equipment 
operating sectors, workers may be 
exposed to diesel engine exhaust if 
they work in or around diesel-powered 
equipment. Increased lung cancer risk is 
seen among truck drivers and railway 
operating occupations, where use of 
diesel engines is common.15 Taxi drivers 
also have an increased risk of lung 
cancer. They may have been exposed 
to secondhand smoke from passengers 
prior to the ban on smoking in enclosed 
workplaces and public spaces in 2006.16 In 
addition, it is important to remember that 
IARC has classified outdoor air pollution 
as a lung carcinogen.17 Traffic is a major 
source of air pollution in urban areas and 
near major roadways, and professional 
drivers may have much higher exposures 
at work than the general population.
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Workers in primary metal industries are 
exposed to various lung carcinogens, 
including silica, asbestos and metal 
fumes. For example, in iron foundries, 
silica is used in the metal moulds and in 
the bricks lining the furnaces. Furnaces 
and other hot operations have historically 
been insulated with asbestos until the 
1990s. Workers in this industry showed 
an increased risk of lung cancer, as 
did workers in moulding, coremaking, 
and metal casting occupations. Other 
metal processing and metalworking 
occupations, such as boilermakers, also 
showed an increased risk of lung cancer. 
Asbestos was also commonly used to 
insulate boilers and boiler rooms and 
welding is common among boilermakers. 
Boilermakers may be employed in both the 
manufacturing and construction sectors.

Work related to non-metallic mineral 
products manufacturing showed 
an elevated risk of lung cancer due 
to exposure to silica and asbestos. 
This industry includes concrete and 
concrete products manufacturing and, 
in the past, the manufacture of asbestos 
containing products, including asbestos 
containing cement products such as 

pipes.18 Asbestos exposure is also likely 
in asbestos and vermiculite products 
manufacturing. Similarly, workers in clay, 
glass, and stone processing and forming 
occupations are also at increased risk of 
lung cancer. Workers in these occupations 
may perform tasks such as grinding, 
crushing, and mixing stone and other 
non-metallic minerals, which releases an 
abundance of silica dust into the air. 

In Ontario, smoking was allowed inside 
restaurants and bars until 2006, and on 
uncovered patios until 2015.16 Prior to 
then, people working as bartenders and 
waiters may have been exposed to high 
levels of secondhand smoke. Emissions 
from high temperature frying and cooking 
may also contribute to risk of lung cancer.

We have highlighted key groups in 
this section that are important to 
consider for prevention. There are 
many other groups with elevated risks 
of lung cancer identified in the ODSS 
and these findings can be found in the 
Jung et al paper published in 2017.19
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The following is a list of occupational (work-related) agents with sufficient or limited evidence of lung cancer in humans 
based on the International Agency for Research on Cancer (IARC) list of classifications by cancer site.5  

This list does not include agents that are unlikely to be major workplace exposures. It also does not include 
exposure circumstances such as iron and steel founding, coke production, rubber production, which were classified 
in the past because of patterns of increased risk that could not be linked to specific exposures.

SUFFICIENT EVIDENCE FOR  
LUNG CANCER IN HUMANS	
•	 Arsenic and inorganic arsenic compounds

•	 Asbestos (all forms)

•	 Beryllium and beryllium compounds

•	 Bis(chloromethyl)ether; chloromethyl methyl ether (technical grade)

•	 Cadmium and cadmium compounds

•	 Chromium (VI) compounds

•	 Coal-tar pitch

•	 Engine exhaust, diesel

•	 Nickel compounds

•	 Painting 

•	 Plutonium

•	 Radon-222 and its decay products

•	 Silica dust, crystalline

•	 Soot

•	 Tobacco smoke, second hand

•	 Welding fumes

•	 X-radiation, gamma radiation	

LIMITED EVIDENCE FOR 
LUNG CANCER IN HUMANS
•	 Acid mists, strong inorganic

•	 Benzene

•	 Bitumens, occupational exposure to oxidized 
bitumens and their emissions during roofing

•	 Bitumens, occupational exposure to hard bitumens 
and their emissions during mastic asphalt work

•	 Alpha-chlorinated toluenes and benzoyl 
chloride (combined exposures)

•	 Cobalt metal with tungsten carbide

•	 Creosotes

•	 Diazinon

•	 Fibrous silicon carbide

•	 Frying, emissions from high temperature

•	 Hydrazine

•	 Insecticides, non-arsenical, occupational 
exposures in spraying and application

•	 Printing processes

•	 2,3,7,8-tetrachlorodibenzo-para-dioxin
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CHRONIC 
OBSTRUCTIVE 
PULMONARY 
DISEASE (COPD)

Chronic obstructive pulmonary disease 
(COPD) is a respiratory condition that 
causes breathing problems, including 
coughing, wheezing, shortness of 
breath, and mucus production. Chronic 
bronchitis and emphysema are two of 
the most common diseases within COPD.
It is one of the most common chronic 
respiratory diseases in Canada and was 
the fourth leading cause of death in 
Canada in 2012.20-21  Smoking is the most 
common cause of COPD, although the 
American Thoracic Society and European 
Respiratory Society estimate that 14% of 
all COPD cases are caused by workplace 
exposures to dusts, fibres, and fumes.22 
COPD has been linked to a wide range 
of organic and inorganic substances 
common in workplaces, including cotton 
dust, farm dust, grain dust, wood dust, 
welding fumes, and crystalline silica.23 
The groups presented here highlight 
the diversity of risk factors for COPD.
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Figure 2. Risk of COPD in selected industry and occupation groups compared to all other workers in the ODSS.2 

Industry groups are shown in grey and occupation groups are shown in orange.

2 For example, mineral ore crushers and grinders had 1.9 times the risk for COPD compared to all other workers in the ODSS.

RELATIVE RISK
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RISK OF COPD IN 
ONTARIO WORKERS
Farming and agricultural work may involve 
exposure to organic dusts (including grain 
dusts, and mixtures of plant, animal and 
microbial dusts) which contain endotoxins, 
a pro-inflammatory agent, that can 
induce bronchitis and other respiratory 
concerns leading to increased risk of 
COPD.24 Farmers and farm workers may 
also be exposed to diesel engine exhaust 
while driving diesel-powered tractors and 
using other diesel-powered equipment. 
Farm workers have an elevated risk of 
COPD, as do other groups of agricultural 
workers, such as those in nursery and 
related occupations, services incidental to 
agriculture, or those working on field crop 
or livestock farms. Field crop and livestock 
farmers may be exposed to organic and 
inorganic dusts, ammonia, and hydrogen 
sulfide that play a role in risk of COPD.25 

Flour and grain dusts are common 
exposures among workers in flour and 
grain milling and baking occupations, 
who have an increased risk of COPD in 
the ODSS. Flour dusts can contain various 
contaminants including fungi, chemical 
additives, endotoxins, and insects and 

mites.26 There may also be a higher risk 
for respiratory symptoms in bakery 
and mill workers with sensitizations 
to allergens, especially for fungal 
amylase found in flour improvers.26-28 

Some food service occupations, such as 
chefs and waiters, also show an increased 
risk of COPD. Flour and grain dusts 
may be risk factors for chefs and cooks, 
and they are also exposed to polycyclic 
aromatic hydrocarbons (PAHs) in cooking 
fumes. Waiters may have been exposed 
to second-hand smoke prior to bans on 
smoking in restaurants and patios.  

Some sectors of the textile industry also 
have an increased risk of COPD, especially 
in establishments that make cloth and 
yarn from cotton or man-made fibres, as 
well as those that make automobile fabric 
accessories. Workers in these industries 
may be exposed to cotton and other 
organic dusts as well as synthetic fibres, 
although the strongest evidence exists 
for cotton dust, due to contamination 
from endotoxins.29-30 Similarly, workers 
in textile processing occupations also 
show an increased risk of COPD.
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Several industries and occupations with 
exposure to wood dust have elevated 
COPD risks. For example, workers in 
wood manufacturing industries such 
as sawmills and wooden box factories 
have likely to have high exposure to 
wood dust. Similarly, workers in wood 
sawing occupations and labourers in 
wood products fabricating, assembling, 
and repair and wood processing are at 
increased risk of COPD. Workers in forestry 
jobs, such as timber cutting occupations, 
often cut wood causing exposures to wood 
dust and potentially mould and diesel 
engine exhaust. Labourers in pulp and 
papermaking may be exposed to wood 
and paper dust, as well as asbestos used to 
insulate the high-temperature processes. 
Pulp mill workers involved in bleaching 
may also be exposed to ozone and chlorine 
dioxide/sulphur dioxide, which have both 
been shown to be respiratory irritants.31

Construction trades workers are exposed 
to several possible risk factors, including 
asbestos, crystalline silica, diesel engine 
exhaust, cement and concrete dusts, wood 
dust, welding fumes, asphalt fumes, and 
molds/spores, depending on the tasks they 
perform.24, 32-33 There is an elevated risk of 

COPD in the construction trades overall, 
and certain trades have even higher risks. 
For example, insulators may be exposed 
to asbestos, fiberglass, and other man-
made fibres when handling insulation.24, 

34 Labourers in excavating, grading and 
paving occupations may be exposed to a 
number of risk factors such as crystalline 
silica and asphalt fumes. Other groups 
with high risk of COPD include painters 
and paperhangers, roofers, and concrete 
finishers. Construction sites often have 
multiple trades working simultaneously 
and workers can also be exposed to 
agents that are not directly related to 
their trade, known as exposure drift.

Silica exposure is a major risk factor for 
COPD in the mining industry. Mining 
workers may also be exposed to high levels 
of other inorganic dusts, as well as diesel 
engine exhaust from heavy equipment.24, 

35-37 Tasks such as drilling, blasting, and 
cutting rock and stone can create large 
amounts of dust. Occupations related 
to crushing and grinding mineral ores 
have a particularly high risk of COPD as 
they are exposed to increased levels of 
dusts. Labouring and other elemental 
work also had an elevated risk of COPD. 
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By industry, risk of COPD was particularly 
elevated in quarries and sandpits where 
workers can be exposed to dusts. 

Metal processing workers can be exposed 
to metal fumes and dusts when performing 
tasks such as melting, heat-treating, 
rolling, moulding, casting, extruding, 
plating metal, or welding. Many workers 
in the primary metal industries were at 
increased risk of COPD including those 
working with copper and iron. Metal fumes, 
consisting of iron and other additive 
metals, can lead to respiratory disfunction 
and suppress immune responses.38-39

Within the ODSS, workers in the plastics 
and synthetic resins manufacturing 
industry had elevated risks of COPD, 
as did workers in rubber and plastic 
products manufacturing, although 
studies in the literature are sparse.40 By 
occupation, workers who mix and blend 
chemicals and related materials are 
at increased risk of COPD.  Workers in 
these types of groups may be exposed 
to a variety of chemical dusts and fumes 
that increase their risk of COPD.
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ASBESTOSIS AND MESOTHELIOMA

Asbestosis and mesothelioma are 
chronic diseases caused by exposure 
to asbestos and asbestos-like fibres.41 
Asbestosis is a serious disease that 
involves scarring and stiffening of lung 
tissue, causing shortness of breath, 
coughing, and difficulty breathing. It is 
generally associated with high levels 
of asbestos exposure.42 Mesothelioma 
is an aggressive cancer of the tissue 
lining the lungs and other organs and 
may be associated with even low levels 
of exposure.43 Both diseases generally 
take decades to develop after exposure, 
although this “latency period” can be even 
longer for mesothelioma than asbestosis44. 
Mesothelioma has very poor survival and 
according to the recent mesothelioma 
surveillance and prognosis research brief 
published by OCRC, only about 40% of 
people survive one year after diagnosis 
in Ontario.45 It is estimated that 80-85% 
of all mesothelioma cases are associated 
with occupational asbestos exposure43,46 
and the remainder is likely due to 
environmental exposure to asbestos. 

Although levels of exposure to asbestos 
have been regulated for many decades, 
more specific regulations in Ontario 
came into effect when the Regulation 
Respecting Asbestos (Ontario Regulation 
570/82) and the Regulation Respecting 
Asbestos on Construction Projects and 
in Building Repair Operations (Ontario 
Regulation 654/85) were filed, in 1982 
and 1985 respectively. Canada banned 
almost all new use of asbestos in 2018. 
However, due to the long latency of both 
asbestosis and mesothelioma, and the 
presence of asbestos in older products 
and building materials, these diseases 
will continue to occur for many decades. 

http://www.odsp-ocrc.ca/wp-content/uploads/2021/01/ON-Meso-Research-Brief.pdf
http://www.odsp-ocrc.ca/wp-content/uploads/2021/01/ON-Meso-Research-Brief.pdf
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RISK OF ASBESTOSIS 
AND MESOTHELIOMA 
IN ONTARIO WORKERS
The vast majority of asbestos mining in 
Canada took place in Quebec; however, 
historically, Ontario did have a small 
asbestos mining sector between 1950 
and 1978.47 High levels of asbestos 
exposure are likely to have occurred 
among asbestos miners in Ontario. Those 
who worked in Ontario’s asbestos mining 
industry have the highest mesothelioma 
risk of any group in the ODSS, as well as a 
dramatically increased risk of asbestosis.

Another industry with primarily historical 
heavy exposure to asbestos in Ontario 
is the non-metallic mineral products 
manufacturing industry. Workers in this 
industry manufactured asbestos products 
such as insulation, asbestos cement, 
and brake and clutch pads.19 In addition, 
large amounts of asbestos-contaminated 
vermiculite from Libby, Montana were 
imported into Ontario between 1964 
and 1990, and reprocessed in Ontario 
for use as insulation.41 These types of 
manufacturing were largely phased out 
in Ontario as the health risks of asbestos 
and the contamination of Libby vermiculite 

became known, but the long-term 
impact of those exposures remains.  

Almost all construction trades occupations 
within the ODSS showed an increased 
risk of asbestosis and mesothelioma. 
The highest risks were among insulators, 
followed by plumbers and pipefitters 
and boilermakers. This is likely due 
to the widespread use of asbestos in 
insulation and asbestos-cement pipes 
prior to 1990.48 During that time period, 
other construction trades may have also 
worked with or near asbestos-containing 
materials, but exposure was likely 
lower and less frequent. Groups such as 
plasterers, electricians, brick and stone 
masons, and carpenters all have increased 
risks of mesothelioma and asbestosis. 

As use of asbestos in building materials 
was phased out in Canada, these exposure 
patterns have changed. Currently, 
construction trades workers are most 
likely to be exposed during the repair, 
maintenance, and demolition of older 
buildings. Construction is one of the 
most important industries in terms of 
current exposure to asbestos in Ontario 
and will remain so until asbestos-
containing building materials have been 

safely removed from older buildings.

Many industries that involve high-
temperature processes also have high 
risks of asbestos-related disease. Iron 
foundries, iron and steel mills, and 
industrial chemical manufacturing all 
showed elevated risks of both asbestosis 
and mesothelioma. In these industries 
where high temperatures were common, 
asbestos was often used for insulation in 
heating apparatuses, pipes, machinery, 
and protective clothing due to its heat, 
fire, and chemical resistant properties. 
Related occupations showed similar 
patterns. For example, boilermakers, 
platers and structural metalworkers also 
have increased risk of both diseases. 
Asbestos was often used to line the inside 
and outside of boiler tanks, as insulation 
for pipes, in gaskets, and to protect the 
floors and walls in boiler rooms, leading 
to high exposures for these workers.

The impact of asbestos exposure in 
these industries can also be seen when 
mesothelioma rates are examined 
geographically by census division. For 
example, Lambton County had the 
highest incidence rate of mesothelioma 
in Ontario over the period 1993-2017.45 
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Sarnia, located in Lambton County, was 
a hub for the chemical industry, as well 
as the site of the Holmes Foundry and 
Insulation plant, which manufactured 
engine casting blocks, brake linings, and 
asbestos insulation and had a notoriously 
poor health and safety record.

In the electric power industry, asbestos 
was used for its non-conductive properties 
as well as its heat and fire resistance.49 
Asbestos was used in many applications 
including coatings for electrical wires 
and cables, in transformer housings, and 
as protection for electrical panels and 
breakers. In the power generating stations, 
asbestos was also used as insulation and 
fireproofing in boilers and steam rooms. 
Workers in this industry have an increased 
risk of asbestos-related disease. Similarly, 
workers in electrical power, lighting and 
wire communications equipment erecting, 
installing and repairing occupations, 
including construction electricians and 
repairers, also have increased risks 
of mesothelioma and asbestosis.

Mechanics maintain and repair 
machinery and vehicles, which often 
involves removing parts for cleaning 
or replacement. Asbestos was widely 
used in many of these automotive 
parts, including gaskets, brake pads, 

clutches and hoodliners. It may still be 
present in older vehicles and machinery, 
leading to exposure during repair and 
maintenance.50 Mechanics and repairers 
have an increased risk of mesothelioma, 
although their risk of asbestosis was not 
elevated in the ODSS. When looking at 
specific types of mechanics, those that 
repair industrial, farm and construction 
machinery had increased risks of 
both mesothelioma and asbestosis.

Workers in the education industry 
demonstrated increased risks of 
mesothelioma and asbestosis. The risk 
was highest among workers in universities 
and colleges, followed by education 
and related services, then elementary 
and secondary schools. Many historical 
educational buildings used asbestos-
containing materials during their 
construction including for fireproofing 
or insulation. Like many worker groups 
noted above, exposure now primarily 
comes from the maintenance or repair in 
areas with historical asbestos. Within the 
education industry, the highest number 
of mesothelioma and asbestosis cases 
came from those working in service 
and building trades such as janitors, 
pipefitters and plumbers, and carpenters.
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SILICOSIS
Silicosis is a disease caused by inhaling 
crystalline silica,51 resulting in scarring of 
the lungs. Silicosis reduces lung capacity 
and can cause symptoms such as chronic 
cough, shortness of breath, and fatigue. 
Silicosis can be described as chronic, acute, 
or accelerated. Chronic silicosis, the most 
common type, may not show symptoms 
until decades after exposure to low or 
moderate concentrations of silica. Acute 

1	 6	 11	 16	 21

OCCUPATION

Metal Processing

Figure 4. Risk of silicosis in selected industry and occupation groups compared to all other workers in the ODSS.4 

Industry groups are shown in grey and the occupation group is shown in orange.

RELATIVE RISK

silicosis is rare but highly fatal and involves 
symptoms appearing within a short period 
of time (weeks to months) after immense 
exposure to silica.52 Accelerated silicosis 
also involves high exposure to silica over 
a short period but symptoms take longer 
to appear (e.g., 5-10 years after exposure) 
and worsen quicky.52 Crystalline silica is a 
natural occurring mineral of rocks, sand, 
and soil,51 and is a common exposure in 

a range of industries,53 such as mining, 
manufacturing, and construction. In part 
because silicosis is a rare disease, many 
of the estimates presented here are 
based on a small number of cases and 
should be interpreted with caution.  We 
were also unable to look at the risks for 
various groups because they did not 
have enough people who had silicosis.

4 For example, workers in services incidental to mining had 21 times the risk for silicosis compared to all other workers in the ODSS.
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RISK OF SILICOSIS IN 
ONTARIO WORKERS
Silica is a common exposure in mining, 
which involves excavating (i.e., digging) 
and moving large amounts of rock and 
soil. Miners often perform tasks such 
as drilling, crushing or blasting rock 
and stone that result in silica becoming 
airborne.51 In underground mines, the 
enclosed work environment can lead 
to extremely high levels of exposure. 
Mining-related groups have the highest 
risks of silicosis across the ODSS. 

Silica exposure is also common in primary 
metal manufacturing, such as iron and 
steel mills and iron foundries. Silica-
containing bricks line the furnaces used 
in the manufacturing processes, and 
workers may be exposed when installing, 
maintaining or repairing the furnaces. 
Foundry moulds are often made using 
silica, and workers may be exposed 
during casting, when removing the molds 
(i.e., shakeout), and during cleaning and 
abrasive blasting of the new metal pieces. 
Workers in metal processing and related 
occupations also have an increased risk 
of silicosis. This group includes tasks such 
as melting, heat-treating, moulding, and 

casting metal, although there were not 
enough silicosis cases in the ODSS to 
look at the risk of these individual jobs. 

Crystalline silica is found throughout the 
construction industry due to its prevalence 
in various construction materials such 
as concrete, granite, asphalt, brick, and 
sand. Silica dust is released into the 
air during various activities including 
demolition or repairing buildings, crushing, 
drilling, blasting, or grinding stone or 
similar materials.53 Increased risks were 
seen across the construction industry 
in both the general and special-trade 
contractors. Specifically, we see increases 
in the building construction industry.
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IDIOPATHIC PULMONARY FIBROSIS

Idiopathic pulmonary fibrosis (IPF) is 
a chronic interstitial lung disease with 
an unknown cause associated with an 
irreversible decline in lung capacity.54 

In many ways it is similar to silicosis, 
asbestosis, or hypersensitivity pneumonitis 
(associated with organic dust or other 
allergens), but the word idiopathic means 
that the cause of these cases of fibrosis 
is not known. IPF has limited treatment 
options associated with poor long-
term survival. The risk increases with 
age and it is more common in males. 

Although the causes of individual IPF 
cases may not be recognized by the 
healthcare system as occupational, studies 
have found on average that 26% of cases 
are attributable to exposure to vapours, 
gases, dusts and fumes in the workplace.55 
Some studies have specifically linked IPF 
to metal dust, wood dust, mineral dust, 
asbestos, and organic dusts from livestock, 
agriculture, and farming. A Korean National 
Health and Nutrition study observed that 
people with exposures to occupational 
and environmental dusts were diagnosed 

with IPF at a younger age, had a longer 
symptomatic period, and had increased 
mortality.56 A recent systematic review 
and meta-analysis was conducted aiming 
to explain the relationship between 
occupational and environmental risk 
factors and IPF found the greatest 
increased risks associated with pesticides, 
metal dusts, and wood dusts.57 Risk 
of IPF was identified in few groups in 
the ODSS that are highlighted here.
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Figure 5. Risk of IPF in selected industry and occupation groups compared to all other workers in the ODSS.5 

Industry groups are shown in grey and the occupation group is shown in orange.

5 For example, workers in gold mining had 3.3 times the risk for IPF compared to all other workers in the ODSS.
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Various occupations and industries 
with dusty environments demonstrated 
elevated risks of IPF in the ODSS. Metal 
mining, particularly gold and uranium 
mining demonstrated increased risks. 
Workers are exposed to silica, metal 
dusts, as well as diesel engine exhaust 
which can impact their risk for developing 

IPF. Those working  in forestry, pulp and 
paper, sawmills and related and other 
wood manufacturing industries also had  
higher risks of IPF which may be attributed  
to their exposures to wood dusts. 

Similarly, rubber products and plastics 
industries also reported elevated risks of 
IPF. Rubber products manufacturing and 

plastics fabricating industries is complex 
and can include processes such as mixing, 
milling, molding, and finishing.58 In addition 
to exposure to rubber dusts, workers can 
potentially be exposed to gases and vapors 
such as amines and polycyclic aromatic 
hydrocarbons (PAH) which have been 
associated with increased cancer risks.58
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PREVENTION OF OCCUPATIONAL RESPIRATORY DISEASE

Occupational lung disease, by its nature, 
is preventable and can be achieved by 
eliminating or reducing exposures. In 
addition, although the lung diseases 
described in this report are not generally 
curable, early identification can lead to 
early treatment and improved prognosis. 
Often, workers’ compensation statistics 
are utilized to understand the impact of 
occupational disease, which grossly under-
represent the impact of occupational 
disease.59 Thus, studies like the Burden 
of Occupational Cancer in Canada4 that 
estimate the true number of cancers 
caused by occupational exposures, 
and ongoing surveillance efforts like 
the Occupational Disease Surveillance 
System60 are important in providing 
scientific evidence representing the 
magnitude of occupational respiratory 
diseases and workplace exposures. 

Increased awareness to address the 
impact of occupational lung diseases is 
important although not sufficient. For 
example, evidence of the harmful effects 
of asbestos has existed for many years. 

Evidence of asbestosis among asbestos-
exposed workers was first published in 
the 1920s61 and by the 1950s asbestos had 
been identified as a lung carcinogen.62 
However, considerable efforts to reduce 
the use of asbestos in Canada did not 
commence until the 1970s. Increased 
awareness needs to lead to regulatory 
policies such as exposure limits or 
voluntary actions initiated by employers to 
reduce or eliminate workplace exposures.

HIERARCHY OF 
CONTROLS
When speaking about prevention in 
the workplace, occupational health 
professionals often refer to the “hierarchy 
of controls” (see Figure 1).63 At the top 
of the hierarchy are the most effective 
approaches: elimination, total removal 
of the toxic exposure, and substitution, 
replacing the exposure with something 
less toxic. Examples of this include the 
ban on asbestos or replacing diesel 
equipment with electric. Next are 
engineering controls which involves 

modifications to the process flow or 
equipment that helps reduce exposures 
at the source or in the path between 
the source and worker. Some examples 
include use of ventilation, filters on engine/
machine exhaust, barrier screens, and/
or fuel additives to reduce emissions. 
Engineering controls may be dependent 
on the worker, for example if the worker 
needs to attach the exhaust hose to their 
vehicle to use a local exhaust system to 
prevent exposure to diesel engine exhaust. 
Engineering controls can also be built 
into the system to increase use (e.g., in a 
fume hood the ventilation starts when the 
hood light is turned on). Administrative 
controls involve policies, procedures, and 
practices to prevent or reduce exposure. 
Personal protective equipment (PPE), 
which for respiratory disease is some 
form of face shield, mask, or respirator, 
is the weakest tier in the hierarchy 
because it relies on user adherence which 
can be compromised in many ways.

http://www.occupationalcancer.ca/wp-content/uploads/2019/09/OCRC_National-Burden-Report_2019.pdf
http://www.occupationalcancer.ca/wp-content/uploads/2019/09/OCRC_National-Burden-Report_2019.pdf
https://www.odsp-ocrc.ca/
https://www.odsp-ocrc.ca/
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There are several other lenses through 
which prevention measures can be 
evaluated. For example, control measures 
can be considered proactive if they prevent 
a contaminant from entering the workplace 
air, or reactive if they help reduce the 
level of a toxic substance that has already 
entered the air or reduce the likelihood 
that workers will be exposed. Elimination 
and substitution prevent toxic substances 
from ever entering the air, so are always 
proactive. Innovative approaches, such 
as the BC Construction Safety Alliance’s 
silica control tool to predict exposure 
levels before a job begins and identify 
appropriate control measures are another 
proactive approach, which is being piloted 
in Ontario.64 Use of personal protective 
equipment is always reactive, given that it 
is only used when there are contaminants 
in the air. On the other hand, some 
engineering and administrative controls 
can be proactive while others are reactive.

Physically remove 
the hazard

Replace the hazard

Isolate people 
from the hazard

Change the way 
people work

Protect the worker 
with personal 
protective equipment

ELIMINATION

SUBSTITUTION

ENGINEERING  
CONTROLS

ADMINISTRATIVE  
CONTROLS

PPE

Increasing 
participation 

and supervision 
needed

Increasing 
effectiveness

Figure 1. Hierarchy of controls demonstrating the most effective and protective 
control methods from top to bottom, modified to include worker participation.63

https://www.bccsa.ca/Silica-Control-Tool---.html
https://www.bccsa.ca/Silica-Control-Tool---.html
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RECOGNITION OF 
OCCUPATIONAL 
RESPIRATORY DISEASES
Workers’ compensation also plays 
an important role in prevention. 
Compensation is important to the 
individual and provides benefits beyond 
those provided by our universal healthcare 
system. However, workers’ compensation 
is also one of the primary drivers of 
prevention, both in terms of the cost to 
employers and because compensated 
cases are still the most widely used source 
for occupational disease statistics. It is 
important to recognize that only a very 
small fraction of occupational diseases 
is recognized and compensated.59 
For example, based on the Burden of 
Occupational Cancer study and data 
from the WSIB, in Ontario only 5% of 
occupational cancers due to the most 
common, well-recognized workplace 
carcinogens are compensated. Even 
diseases such as mesothelioma that are 
almost entirely occupational are not well-
compensated, principally because claims 
are not filed.65 The increased recognition 
of occupational diseases by workers 
and health care providers can help to 

increase workers’ compensation claims 
which can reiterate the importance and 
increase workplace prevention efforts. 

The diseases identified in this report 
generally develop decades after workers 
are first exposed. If prevention of exposure 
fails, then early recognition, or secondary 
prevention of disease may improve the 
treatment and outcomes of people with 
occupational illnesses. Early recognition 
of disease onset before serious symptoms 
develop requires that individuals or their 
health care providers to suspect they are 
at higher risk, or that they undergo routine 
screening. Health care providers can help 
increase early recognition of occupational 
lung disease by collecting a work history to 
identify people who may be at increased 
risk. Another approach to identifying 
workers at high risk is to create exposure 
registries, such as Ontario’s Asbestos 
Workers Registry (AWR) created in 1986. 
The OCRC recently completed a study 
linking the AWR to Ontario’s health records 
and found that the workers registered had 
a higher risk of lung cancer and a much 
higher risk of mesothelioma, asbestosis, 
and IPF than the general population.66

In recent years, lung cancer screening 
programs have been launched in Ontario 
and in other parts of Canada and the 
world. Currently the criteria for screening 
are limited to smoking and other lifestyle-
related or demographic factors, but the 
addition of occupational exposure criteria 
is being considered. An added potential 
benefit of lung cancer screening is that 
the tests may also identify the presence 
of other occupational lung diseases such 
as asbestosis, silicosis, and mesothelioma, 
although they are not designed to 
identify diseases other than lung cancer.

The lung diseases in this report are 
preventable and are caused by a similar 
set of exposures. Thus, reduction of these 
exposures will have a positive impact on 
reducing the risk of multiple occupational 
lung diseases. Measuring or estimating 
exposure in the workplace and taking 
steps to reduce exposure to safe levels is 
the most effective way lower the burden 
of occupational respiratory disease.

https://www.labour.gov.on.ca/english/hs/pubs/asbestos/asbst_14.php
https://www.labour.gov.on.ca/english/hs/pubs/asbestos/asbst_14.php
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