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Introduction
• In Canada, there are approximately:

• 27,000 professional firefighters
• 88,500 volunteer firefighters

• Firefighters have the second-highest injury rates among 
emergency responders

• Lower all-cause mortality than the general 
population (healthy worker effect)



Objective
• Describe the determinants of traumatic 

injury, disease, and death among 
Canadian firefighters

• Age
• Region
• Employment status



• Professional and volunteer firefighters >14 years
• Accepted time-loss and fatality claims between 2007 

and 2021
• Descriptive analysis of claims data

• Association of Workers’ Compensation Boards of Canada
• Literature review (2007-2021): 62 articles

Methods 



Risk Factors



Fatality claims by nature of injury, 2007-2021,CANADA, AWCBC

Nature of injury Fatalities - % of claims*
Fatalities - Rate per 100,000 
FF*

Cancer 84.6% 993.7
Traumatic injury 6.5% 76.0
Cardiovascular system diseases 4.2% 49.9
Respiratory system diseases 2.6% 30.9
Nervous system diseases 0.6% 7.1
Mental health 0.7% 8.7
Unknown 0.3% 3.2
Infectious, bacterial, viral, parasitic diseases 0.1% 1.6
*includes AB, BC,MB.NB,NS,ON,QC,SK,YU only

Canadian Firefighter Fatality claims by Nature  



Canadian Firefighter Fatality claims by Nature  

Cohort 1: 2007-2018 – Cohort 2: 2018 - 2021



Canadian Firefighter Fatality Claims by Age Group for         
All Cohorts (2007 – 2021)



Cancer: Firefighter Fatality Claims from Cancer in 
Canada: 2007 – 2021



Firefighter Fatality Claims from Cancer in Canada 
by Provinces with Majority Claims: 2007 – 2021
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Nature of Injury
Percentage of Total Time-Loss

cohort 1 cohort 2 Pct.Diff.
Traumatic injury 85.03% 70.10% -17.56%
Mental health 3.59% 11.89% 231.20%
Musculoskeletal system and connective tissue 
diseases 2.38% 2.15% -9.66%
Cancers 2.24% 3.25% 45.09%
Nervous system and sense organs diseases 1.37% 1.76% 28.47%
Other 1.36% 1.61% 18.38%
Digestive system diseases and disorders 1.35% 0.64% -52.59%
Circulatory system diseases 0.75% 1.07% 42.67%
Unknown 0.60% 0.24% -60.00%
Skin and subcutaneous tissue diseases 0.50% 0.42% -16.00%
Infectious, bacterial, viral, parasitic diseases 0.47% 0.33% -29.79%
Respiratory system diseases 0.37% 6.56% 1,672.97%
Genitourinary system diseases and disorders 0.005% - - 

Canadian Firefighter Time loss claims by Nature 
of Injury Cohort 1: 2007-2018 – Cohort – 2018 – 2021  



Canadian Firefighter Injury Claims by Age Group 
(2007-2021)



Firefighter Injury Claims from Mental Disorder in 
Canada by Age Groups (2007-2021)
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Canadian Firefighter Injury Claims of Mental 
Disorder 
(top 4 Provinces)
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Canadian Firefighter Injury Claims of Mental 
Disorder (2007-2021)
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The Hierarchy of Controls for Fire Fighter 
Contamination 

   
If its's on you it's in you  



Occupational exposure 
as a firefighter is 

carcinogenic to human 
(Group 1)

on the basis of sufficient 
evidence for cancer in 

humans



Ottawa Fire Service 2017 
18 office workers / 27 male 
firefighters 

Exposures to polycyclic 
aromatic hydrocarbons and 
other organic mutagens 

Tested urinary metabolite 
levels, levels of in dermal 
wipes and personal air 
samples, and urinary 
mutagenicity 

The results showed significant 2.9- to 5.3-fold increases in average post-event 
levels of urinary metabolites, average post-event levels of urinary mutagenicity 
showed a significant, event-related 4.3-fold increase!
https://www.sciencedirect.com/science/article/abs/pii/S0048969719341889#:~:t
ext=The%20results%20revealed%2C%20on%20average,air%20and%20skin%20PA
H%20contamination.



Effectiveness of Dermal  Interventions 
for reducing firefighter exposures to PAH & Genotoxins 2022   

Source: Effectiveness of dermal cleaning interventions for reducing firefighters' exposures to PAHs and 
genotoxins - PubMed (nih.gov)

https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F36469739%2F&data=05%7C02%7C%7C39f08e06e6184e68690908dc1c2b437b%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638416219353937736%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=rzQv5cFVa3hc4ulSMqkrl2%2BhL3hXyNv%2Fy%2FGDJWw0Hr4%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F36469739%2F&data=05%7C02%7C%7C39f08e06e6184e68690908dc1c2b437b%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638416219353937736%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=rzQv5cFVa3hc4ulSMqkrl2%2BhL3hXyNv%2Fy%2FGDJWw0Hr4%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F36469739%2F&data=05%7C02%7C%7C39f08e06e6184e68690908dc1c2b437b%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638416219353937736%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=rzQv5cFVa3hc4ulSMqkrl2%2BhL3hXyNv%2Fy%2FGDJWw0Hr4%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F36469739%2F&data=05%7C02%7C%7C39f08e06e6184e68690908dc1c2b437b%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C638416219353937736%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=rzQv5cFVa3hc4ulSMqkrl2%2BhL3hXyNv%2Fy%2FGDJWw0Hr4%3D&reserved=0


Australia 2015 
A pool of 193,216 firefighters, in a 2015 study 
identified 17,394 career ,12,663 part-time,163,159 
volunteer. ( 1990 – 2011 )
Records = 2.4 million records were linked , names , 
fires , cancer registry  
There were 5,713 cancer deaths and 8,750 cancer 
incidence cases. 
Significant positive associations occurred between 
cancer and the number of fires attended. 
Trends for cancer noted were significantly increased 
when associated with those who attended vehicle 
fires. 



Control options for the fire service 
based on the hierarchy of controls 
approach

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9928012/



National Framework 
October 7 , 2024

             



National Framework 
             

October 7,2024 Parliament and announced an investment of $12.29 million over 5 
years and $220,000 ongoing, to advance firefighter health and safety.

There are 18 references to Indigenous firefighters in the framework  



National Firefighter Cancer Registry and 
Statistics Canada

             The Art of the possible 



Statistics Canada
             

The Canadian Cancer Registry (CCR) is a population-based registry that includes data 
collected and reported to Statistics Canada by each provincial/territorial cancer registry.

The person based CCR collects information about each new primary cancer diagnosed 
among Canadian residents since 1992.

The objective is to produce standardized and comparable incidence data that can be 
used to assist and support health planners and decision-makers to,  identify risk 
factors; plan, monitor and evaluate cancer screening, treatment and control programs; 
and conduct research.

Statistics Canada is prohibited by law from releasing any information it collects which 
could identify any person, business, or organization, unless consent has been given by 
the respondent or as permitted by the Statistics Act. Various confidentiality rules are 
applied to all data prior to release or publication, such as suppression of confidential 
variables in microdata and suppression, random rounding or controlled rounding of 
tabular data.



Statistics Canada
Social Data Linkages Environment  (SDLE)

             

Creating linkages between;
• Cancer Registry – 1992 
• Tax – Income tax – Volunteer FF - 2011 
• 2021 Census – 600 Firefighters 
• Indigenous Firefighters need to be identified 
• Vital Statistics ( Deaths ) 
• Health Records 
• National Fire Information Data Base (NFID)
 



Developing a road map for the future  
The Art of the possible

Understanding your business 

• A National  Cancer Registry can be created from 1992 
onward 

• Personal Identifiers are needed to link to the registry for 
career and Indigenous Firefighters 

• Fire reporting required by the provinces can create an 
exposure data base – adding names of attendees to the 
fire reports.   

     



Final Words 
• Canada is in position to establish a comprehensive Firefighter 

cancer and exposure registry(s),
• Bill C-244 is a platform to advance this work, 
• Stats Canada and Health Canada have partnered,
• We will need to identify Career and indigenous Firefighters,
• Records linking from the existing cancer registry and the 

National Information Data Base (NFID) for exposures is 
possible,

• This work can influence Presumption and Screening,
• Influence exposure controls through pre-post testing,  
• Influence operational to reduce exposures.  



Questions 

If its's on you it's in you
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