
Occupational Medicine 
Clinical U date 
Occupational Health Clinics for Ontario Workers, Sarnia-Lambton 

Occupational Carcinogens - What makes it on the list 

95% -the percentage of lung 
carcinogens that have been Identified 
by studying occupational groups 
77% -the percentage of all 
carcinogens (minus drugs) Identified by 
studying occupational groups 

- Infante 

Physicians are sometimes faced with patients 
concerned that working with a substance 
caused their malignancy. Wouldn't it be nice to 
know which substances have at least been 
studied enough to be recognized as culpable? 

Apparently Montreal-based Dr. Jack Siemiatycki 
thought so. He and a cadre of like-minded epi-
demiologists took on the daunting task of orga-
nizing this information, and not just by arcane 
substances (since there are 85,000 chemicals  

in rise the workplace) but in terms physicians can 
relate to — by cancer site [Siemiatycki et al 2004]. 

The material was derived largely through evalua-
tions from the authoritative International Agency 
for Research on Cancer (IARC), Since 1971 this 
agency has been selecting substances for evalua-
tion based on two simple criteria: humans are 
exposed and there is suspicion the substance is 
carcinogenic. 

(Continued on page 2) 
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Occupation or industry Suspected substance !ARC Monograph Group Site(s) 

Volume (year)' 

Aluminum production Pitch volatiles, aromatic amines Suppl, 7 (1987) 1 Lungb, bladder" 

Auramine manufacture 2-Naphthylamine, auramine, other chemicals, pigments Suppl. 7(1987) Bladder" 

Boot & shoe manufacture/repair Leather dust, benzene & other solvents Suppl. 7(1987) 1 Leukemiab, nasalb,  paranasal 
sinuses", bladder" 

Carpentry & joinery Wood dust Suppl, 7(1987) 2B 

Coal gasification Coal tar, coakar fumes, PAHs Vol.34 (1984) 1 Skin (id. scrotum)", bladder", lung" 

Coke production Coal-ter fumes Suppl. 7(1987) 1 Skin (scrotum)", lung", bladder°, 
kidney" 

Dry cleaning Solvents & chemicals used in "spotting" Vol.63 (1995a) 28 

Furniture & cabinet making Wood dust Suppl. 7 (1987) 1 Nose & sinonasal cavitiesb 

Hairdressers & barbers Dyes (aromatic amines, amino-phenols with hydrogen peroxide), 
solvents, propellants, aerosols 

Vol.57 (1993b) 2A Bladder°, lung', non-Hodgkin lym-
phom&, ovary" 

Hematite mining Radon daughters, silica Suppl. 7(1987) Lung" 

Iron & steel founding PAHs, silica, metal fumes, formaldehyde Suppl. 7(1987) Lung" 

Isopropanol manufacture, strong-
acid process 

Diisopropyl sulfate, isopropyl oils, sulfuric acid Suppl. 7 (1987) Paranasal sinuses", larynx', lung' 

Magenta manufacture Magenta, ortho-toluidine, 4,4' -methylene bis(2-methylaniline), 
ortho-nitrotoluene 

Vol.57 (1993b) 1 Bladder" 

Painters Vol.47 (1989c) 1 Lung", bladder", stomachs 

Petroleum refining PAHs Vol.45 (1989b) 2A Bladder°, brain", leukemia" 
Printing processes Solvents, inks Vol.65 (1996) 2B 

Production of art glass, glass con- 
tainers, and pressed ware 

Lead, arsenic, antimony oxides, silica, asbestos, other metal 
oxides, PAHs 

Vol.58 (1993a) 2A Lung" 

Rubber industry Aromatic amines, solvents Suppl. 7(1987) 1 Bladder", stomach", laynx", leuke-
mia", lung" 

Textile manufacturing industry Textile dust in manufacturing process, dyes and solvents in 
dyeing and printing operation 

Vol. 48 (1990b) 28 

'Most recent ARC evaluation; for those referenced as Supplement 7 (IARC 1987), it is possible that the 1987 review was guile perfunctory and that the essential evidence was accumulated alas earlier date. 
bAuthors judged that evidence for an association with this site was strong. Authors judged that evidence for an association with this site was suggestive. 



• • 	- .a;= 
Table 2, Definite or probUble occupat dna! carcinogens and carcino genic circumstances, by cancer site (adapted from Siemiatycki et al). 

Strength of 	High-risk industries/occupations 
evidence 

High-risk substances/processes Site 

Aluminum production,4-aminobiphenyl, auramine manufacture, benzidine, coal 
gasification , magenta manufacture, 2-naphthylamine 

Benz[a]anthracene, benzidine-based dyes, benzo[alpyrene; 4-chloro-ortho-
toluidine, coal tars and pitches, coke production, dibenzia,h]anthracene, diesel 
engine exhaust, 4,4'-methylene bis(2-chloroaniline), mineral oils (untreated and 
mildly treated), ortho-toluidine 

Ionizing radiation 

Nonarsenical insecticides 

Epichlorohydrin 

Soots, tetrachloreethylene 

Asbestos 

Coke production 

Trichloroethylene 

Isopropanol manufacture, strong acid process, inorganic acid mists containing 
sulfuric acid, mustard gas 

Benzene, ethylene oxide, ionizing radiation 

Aflatoxin, ionizing radiation 

Polychlorinated biphenyls, trichloroethylene 

Vinyl chloride 

Arsenic and arsenic compounds 

Vinyl chloride 

Aluminum production, arsenic and arsenic compounds, asbestos, beryllium, 
cadmium & cadmium compounds, chromium (hexavalent) compounds, coal 
gasification, coke production, hematite mining (underground) with radon expo-
sure, Involuntary (passive) smoking, ionizing radiation, selected nickel com-
pounds , silica (crystalline), soots, talc containing asbestiform fibers 

Bladder 

Bone 

Brain 

Cervix 

CNS 

Esophagus 

Gastrointestinal 
tract 

Kidney 

Kidney 
(renal cell) 

Larynx 

Leukemia 

Liver & binary 
tract 

Liver 
(angiosarcoma) 

Liver 
(hepatocellular) 

Lung 

Strong 	Rubber industry 

Suggestive 	Boot and shoe manufacture/repair, 
hairdressers and barbers, painters, 
petroleum refining 

Strong 

Suggestive 	Petroleum refining 

Suggestive 

Suggestive 

Suggestive 

Suggestive 

Suggestive 

Suggestive 

Strong 

Strong 	Boot and shoe manufacture/repair 

Strong 

Suggestive 

Strong 

Suggestive 

Suggestive 

Strong 	Iron and steel founding, painters 
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So far (from 1972 to 2003) 880 substances, complex mixtures 
and industrial processes have undergone systematic scrutiny. 
From these 880, 89 were declared, 'Definite', 64 'Probable' and 
264 as 'Possible' human carcinogens. 

These substances were all reviewed by Siemiatycki et al and those 
considered "occupational exposures" involving a significant num-
ber of workers were tagged for inclusion. Based on this information 
the authors came up with a list of 28 definite, 27 probable, and 
113 possible occupational carcinogens. They then produced an 
exhaustive array of tables listing the substances/industries and 
processes in a variety of ways to allow easy access to the informa-
tion. 

For simplicity, we have distilled Siemiatycki's paper down to the  

tables most relevant for the practicing MD. The first, seen on page 
1, identifies occupations or industries that entail to varying de-
grees, excess risk of cancer amongst their respective workers. 
The second sorts definite or probable carcinogens or processes 
by cancer site. 

ABOUT THE OCCUPATIONS/INDUSTRIES TABLE (page 1) 

Occupations or industries appearing in the table on page 1 have 
been reviewed because of specific concerns. It should be kept in 
mind that absence of an occupation or industry from Table 1 does 
not necessarily mean there is no known risk therein. 

Firefighting is a good example. Firefighters have been shown in 
numerous studies to suffer excesses of a wide variety of cancers, 
and these are being recognized by compensation boards globally. 
However, an IARC evaluation has not occurred, 
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Occupational cancers in women is a more extreme example of a 
group of workers that have fallen below the radar in occupational 
research in general. A review of 1,233 occupational cancer 
papers published between 1971 and 1990 showed only 7% had 
detailed results for white women and 1% for nonwhite women 
[Zahm and Blair, 2003]. 

THE CANCER SITE TABLE (pages 2 & 3) 

Table 2 summarizes the occupational carcinogens or exposures 
that are considered to be definite or probable by IARC. There 
are, as with all information, limits to IARC's material that should 
be recognized . They do not provide any indication of the strength 
of effect for individual carcinogens. Furthermore, there has been 
considerable controversy about the manner in which IARC 
reaches its designations of carcinogenicity. 

Although there is some security in knowing that some obvious 
carcinogens have been identified, there are many reasons for 
caution: 

Only 880 substances/processes have been evaluated by 
IARC to 2003 (-1% of substances in use). 
About 85,000 chemicals are in the workplace with constant 
introduction of new ones (-1500-3000 per year) hence regu-
latory agencies are falling further behind each year. 

. 	There is a shift away from occupational research in the epi-
demiological community. 

• There are increased barriers to occupational research 
(exposure assessment, access to subjects, etc). 

(Continued on page 4) 

 

Table 2 continued 

   

    

 

Site 	 Strength of 	High-risk industriesloccupations 
evidence. 

High-risk substances/processes 

Lung 	 Suggestive 	Hairdressers and barbers, rubber 
industry 

Lung (oat cell) 	 Strong 

Lympho- 	 Suggestive 
hematopoietic 

Lymphoma (non. 
	Suggestive 	Hairdressers and barbers 

Hodgkin) 

Melanoma 	 Strong 

Mesothelioma 	 Strong 

Multiple myeloma 	Suggestive 

Nasal cavities & 	Strong 
	

Boot and shoe manufacture/repair, 
paranasal sinuses 
	

furniture & cabinet making 

Suggestive 

Ovary 	 Suggestive 	Hairdressers and barbers 

Pancreas 	 Suggestive 

Pharynx & 	 Suggestive 
nasopharynx 

Sarcoma 	 Suggestive 

Skin 	 Strong 

Benz[a]anthracene, benzo[a]pyrene, a-chlorinated toluenes, coal tars & 
pitches, dibenz[a,h]anthracene, diesel engine exhaust, epichlorohydrin, inor-
ganic acid mists containing sulfuric acid, isopropanol manufacture (strong acid 
process), mineral oils (untreated and mildly treated), nonarsenical insecti-
cides, mustard gas, production of art glass, glass containers and pressed 
ware, TCDD 

Bis(chloromethyl) ether & chloromethyl methyl ether (technical grade) 

1,3-Butadiene 

Nonarsenical insecticides, TCDD, tetrachloroethylene (aka perchlorethlyene), 
trichloroethylene 

Solar radiation 

Asbestos, erionite, talc containing asbestiform fibers 

Nonarsenical insecticides 

lsopropanol manufacture, strong acid process, selected nickel compounds 
including combinations of nickel oxides & sulfides in the nickel refining indus-
try, wood dust 

Chromium (hexavalent) compounds, formaldehyde, mineral oils (untreated 
and mildly treated) 

Acrylamide 

Mustard gas, formaldehyde 

TCDD 

Arsenic and arsenic compounds, coal tars & pitches, coal gasification, coke 
production, dibenz[a,h)anthracene, mineral oils (untreated and mildly treated), 
shale oils or shale-derived lubricants, solar radiation, soots 

Benz[a]anthracene, benzo[a]pyrene, creosotes 

Ionizing radiation 

Ionizing radiationb 

TCDIDe 

Stomach 

Thyroid 

Other sites 

All sites combined 

Suggestive 

Suggestive 	Painters, rubber industry 

Strong 

Suggestive 

Strong 

TCDD - 2,3,7,8-tetrachlorodibenzo-para-dioxin. 'Authors judgment of strength of evidence regarding each site. ,There is suggestive evidence of an effect of ionizing radiation on sev-
eral sites in addition to those shown here. 'The evidence for an association with TCOD only becomes strong when data are combined for all cancer sites. 



"Doubt is our product 
since it is the best 

means of competing 
with the 'body offact' 

that exists 
in the mind of the 
general public." 

- Tobacco executive 
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"Where there is reasonable 
evidence of an impending 

threat to public health, it is 
inappropriate to require 

proof of causation beyond a 
reasonable doubt before 
taking steps to avert the 

threat." 

- Justice Krever 

(Continued from page 3) 

Despite these caveats, the information in these tables represents 
a huge amount of research and review. If you suspect, based on 
the information presented or other evidence that your patient's 
cancer is work-related, you should notify the appropriate compen-
sation board (in Ontario the WSIB, through a Form 8) and allow it 
to investigate. 

"DOUBT IS OUR PRODUCT" 

One of the most serious barriers to the determination of sub-
stances as carcinogenic are companies with vested interests do-
ing research on their own occupational cohorts. As David 
Michaels, an epidemiologist at George Washington University 
states [Michaels 2005]; 

Uncertainty is an inherent problem of science, but manufactured 
uncertainty is another matter entirely. Over the past three dec-
ades, industry groups have frequently become involved in the 
investigative process when their interests are threatened. 

Michaels, a former Assistant Secretary of Energy for Environment, 
Safety and Health in the U.S. also writes, 

In 1969 an executive at Brown & Williamson, a cigarette maker 
now owned by R. J. Reynolds Tobacco Company, unwisely commit-
ted to paper the perfect slogan for his industry's disinformation 
campaign: "Doubt is our product since it is the best means of com-

peting with the 'body of fact' that exists 
in the mind of the general public." 

In recent years, many other industries 
have eagerly adopted this strategy. 
Corporations have mounted campaigns 
to question studies documenting the 
adverse health effects of exposure to 
beryllium, lead, mercury, vinyl chloride, 
chromium, benzene, benzidine, nickel, 
and a long list of other toxic chemicals 
and medications. 

Emphasizing uncertainty on 
behalf of big business has 
become a big business in itself. 
The product-defense firms have 
become experienced and suc-
cessful consultants in epidemiol-
ogy, biostatistics and toxicology. 

AVERTING THREATS WITH 
REASONABLE EVIDENCE 

The sheer magnitude of substances in the workplace, and the 
forces against regulation, make it clear that waiting for incontro-
vertible scientific proof will continue to fail miserably in the arenas 
of occupational medicine and public health. It is because of such 
conflicts that the Precautionary Principle began to evolve. 

During the late 1990's federal inquiry into the tainted blood scan-
dal Justice Krever stated the Precautionary Principle in this way, 
"Where there is reasonable evidence of an impending threat to 
public health, it is inappropriate to require proof of causation be-
yond a reasonable doubt before taking steps to avert the threat." 

Recognizing the limitations of science in identifying carcinogens, 
and other health hazards in our workplaces, may help guide physi-
cians in primary prevention teaching with patients and workers. 
As the healthcare system lumbers toward further breakdown, we 
have to do a better job finding our ounce of prevention, because 
we clearly can't afford the pound of cure. 
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Occupational Health Clinics for Ontario 
Workers (OHCOW) is a pro-active team 
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Contact us for the clinic nearest you. 
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'Avoiding the rough' when reporting workplace injuries/diseases 

, What degree of certainty 

that an injury or disease is 

work related, does a 

physician require to 

notify WSIB? 

Physicians are sometimes asked by workers 
to send a 'report' to the Workplace Safety 
and Insurance Board (WSIB). This is a 
frequent occurrence in occupational medi-
cine. In some situations the duty to do so 
seems clear, in others it is much murkier. 

What degree of certainty that an injury or 
disease is work related does a physician 
require to notify WSIB (with a Form 8 - 
Physician's First Report)? 

This question was recently posed to the Ca-
nadian Medical Protective 
Association (CMPA). Their 
written reply followed clari-
fying doctor's obligations.' 
The following scenarios will 
help highlight some of the 
more important points made 
by the CMPA. 

In the following scenarios the question is 
whether an obligation exists to notify the 
WSIB with a Form 8: 

1. A 26 year-old 'roadie' falls from the 
stage while doing the microphone check 
before a Blink 182 concert. He receives a 
complimentary trampling from the apprecia-
tive crowd in the `mosh pit'. His injuries 
include a broken fib -fib, arm, and a liberal 
assortment of soft tissue injuries. 

2. The aforementioned roadie requests that 
a report NOT be sent to WSIB. (He's afraid 
he'll lose his job). Is there an obligation to 
report? 

3. A 65 year-old asbestos worker with a 50 
pack-year smoking history and lung cancer 
requests a report be sent to the WSIB.  

1. The Rumpled Roadie 

This shouldn't pose too much of a 
dilemma. It happened at work, at least 
we think it did. Not much doubt that 
being trampled can cause these 
injuries. A relative `no-brainer'. The 
Form 8 goes. 

2. The Reluctant Roadie 

So our roadie doesn't want to lose his fabulous 
job. Do you have to report to the WSIB anyway? 
There is a statutory obligation to report a work-

place injury or disease on the part 
of the employer and employee. 
However, there is no statutory 
obligation on the physician in this 
regard.' The onus is on the em-
ployer and the employee for 
reporting. 

Furthermore, the physician who chooses to report 
a disease against a patient's wishes could find 
themselves breaching confidentiality. 

3. The Smoking Asbestos Worker 

This one is a bit tougher. Sure, you might know 
that asbestos is an independent contributor to lung 
cancer, but the guy was a heavy smoker. How can 
you say it caused the disease? 

The answer is—you can't, and furthermore you 
are not being asked to make that determination: 

A physician is not required to determine whether 
a worker's claim is valid to send a Form 8. 

' "The obligation to fill out a Form 8 is triggered 
by the fact that a worker is making a claim to 
WSIB and not by the nature of his or her medical 
condition." 

Workers have a statutory right to decide to make 

(Continued on page 2) 



Key Points on Occupational Reporting Obligations 

You are Obliged to send a Form 8 when requested 
by a worker who wishes to make a claim. 

You are not required to determine whether a 
worker's claim is valid before sending a Physician's 
First Report (Form 8). 

You are not obliged to report a workplace injury or 
disease unless requested to do so by the worker, or 
the WSIB, or if there is a 'designated substance' 
involved. 

a claim if they, "Think that they are ill because of 
something they did at work or were exposed to during 
work."2  They can initiate a claim through any one of 5 
routes: 

• Their physician 

• The employer 

• Their union 

• An advocate of their choice 

• Themselves 

It is not up to them, or the physician they ask to send the 
medical information, to determine if the claim is valid. That 
is the job of the WSIB. They will take neither the worker's 
nor the physician's word for it. The WSIB has its own poli-
cies, its own processes and its own physicians and other 
scientific resources for making these determinations. 

So, once a worker decides he wishes to make a claim 
regarding an injury or condition to the WSIB, there is an 
obligation on the part of the MDto complete a Form 8. 
However, this only requires that the physician supply, 
"factual information concerning, among other things, the 
date of the treatment, patient medical history, physical 
findings, diagnosis, current treatment and referrals made."' 

While there is a duty to complete a Form 8 for a patient 
wishing to make a claim, it is reasonable to give people 
realistic expectations. In our experience at OHCOW, a thor-
ough literature review sometimes makes it clear that there is 
no scientific evidence supporting the causal relationship. If 
we are fairly certain that the WSIB is not going to accept 
the claim, even under appeal or tribunal, we convey this to 
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the patient. There is no point in pursuing a claim that is going to be 
an exercise in futility for everyone, particularly the patient. 

Designated Substances and Obligatory Reporting 

The only other statutory occupational obligation for physicians is 

a 	
with regard to 'designated substances'. The 

4 

Occupational Health and Safety Act (OHSAY, 
defines a designated substance as, "a biological, 
chemical or physical agent or combination 
thereof prescribed as a designated substance to 
which exposure of a worker is prohibited, regu-
lated, restricted, limited or controlled." (see Ta-
ble 1). 

If you suspect your patient has a disease that is the result of 
exposure to a designated substance you are required by law to 
contact the Provincial Physician at the Ontario Ministry of 
Labour (416-235-5235). 

These reporting obligations only apply if there is a control program 
in place for the designated substance. Any employer who uses a 
designated substance is required to have a control program in place. 
Workers are required under the program to submit for medical 
exam and relevant testing. 

Furthermore, reporting is only necessary when the worker is 
deemed by the physician to be unfit to work, or can work but with 
limitations. If the physician determines that the worker can keep 
working in the exposure, reporting is not required. 

Conclusion 

We hope this brief review clarifies a potential area 
of confusion for physicians and keeps you in 
'perfect form' as to what to do when faced with 
workers requesting reports. If you have any 
questions feel free to contact us. 

References 

1. CMPA letterfrom General Counsel. Dated May 29, 2003. 

2. Occupational Health and Safely Act R.S.0 1990, CHAPTER 0.1 @ htlp:/Avww.e-laws.gov.on.ca/DBLaws/  
Statutes/English/90o01_e.htniliP174_3061 

3. WSIB website http://www.wsib.on.ca/wsib/wsibsite.nsifpublic/MakingAClaimOccupationalDisease  

OHCOW 

I. 

.0 4 

Table 1: Designated substances which require mandatory 
reporting by physicians 

• Acrylonitrile Isocyanates 
• Arsenic Lead 
• Asbestos Mercury 
• Benzene . Silica 
• Coke Oven Emissions Vinyl Chloride 
• Ethylene Oxide 
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