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About this report 

Causal Association in Developing Breast Cancer Among Female 

Firefighters 

 

Published: March 2024 

About the Evidence-Based Practice Group 

The Evidence-Based Practice Group was established to address the many medical and policy 

issues that WorkSafeBC officers deal with on a regular basis. Members apply established 

techniques of critical appraisal and evidence-based review of topics solicited from both 

WorkSafeBC staff and other interested parties such as surgeons, medical specialists, and 

rehabilitation providers. 

Suggested citation 

WorkSafeBC Evidence-Based Practice Group, Martin CW. Causal Association in Developing 

Breast Cancer Among Female Firefighters. Richmond, BC: WorkSafeBC Evidence-Based Practice 

Group; March 2024.  
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Objectives 

• To determine whether there is any evidence to support the (causal) association in the 

development of breast cancer among female firefighters. 

Methods 

• A comprehensive and systematic literature search was conducted on March 11, 2024. 

• The search was done on commercial medical literature databases as well as on non-

commercial occupational health database. The commercial medical literature databases, 

BIOSIS Previews (1969 to 2008), Embase (1974 to 2024 Week 10), Medline and Epub 

Ahead of Print, Medline In-Process, In-Data-Review & Other Non-Indexed Citations, 

Medline Daily and Medline (1946 to March 08, 2024), Joanna Briggs Institute Evidence-

Based Practice Database (Current to March 06, 2024), Cochrane Clinical Answers 

(February 2024), that are available through Ovid platform. While the non-commercial 

database we searched was NIOSHTIC-2 (https://www2a.cdc.gov/nioshtic-2/default.asp). 

NIOSHTIC-2 is a searchable bibliographic database of occupational safety and health 

publications, documents, grant reports, and other communication products supported in 

whole or in part by the US NIOSH.   

• Combination of keywords were employed in this search. These keywords included: 

1. ((female OR woman OR women) AND ((fire fighter*) OR firefighter* OR fire-

fighter*)  

2. (breast cancer) OR (breast neoplasm) OR (breast carcinoma)  

3. #1 AND #2      

• No limitation, such as on the date or language of publication was implemented in any of 

these searches. 

• Manual search, on the references of the articles that were retrieved in full, was also 

conducted. 

Results 

• Search results: 

• Fifteen(1-15) published studies were identified from Ovid platform search while the 

search on NIOSHTIC-2 database did not identify any study. 

• Upon examination on the titles and abstracts of these 15(1-15) studies, 

five(6,7,10,13,14) studies were thought to be relevant and were retrieved in full for 

further appraisal. Of these five(6,7,10,13,14) studies that were retrieved in full, only 

the study by Sritharan et al(13) reporting on the cancer risk among firefighters 

and police in Ontario provided relevant information to the objective of this 

systematic review. This paper by Sritharan et al(13) is summarized below and the 

other four(6,7,10,14) studies will not be discussed further. 

• No further relevant study was identified from manual searches. 

• In their study, Sritharan et al(13) employed administrative databases, including Occupational 

Disease Surveillance System (ODSS) (to identify workers employed as firefighters or police 

in Ontario), workers’ compensation (WSIB) claims data (to identify workers with identified 

lost-time claims) and the Ontario Cancer Registry database (1983–2020) (to identify those 

with cancers). Overall, the authors identified 13,642 firefighters and 22,595 police in the 

cohort. With regard to female breast cancer data, by employing Cox proportional hazard 

regression models (adjusted for age at start of follow-up, birth year and sex), the authors 

found that compared to all other workers in the ODSS cohort (1983-2020), the hazard ratio 

(HR) of female breast cancer among firefighters was 0.97 (95% CI: 0.46-2.03) with 7 cases 
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identified in the cohort (the corresponding number among police was HR:1.26 (95% 

CI:1.01-1.57) with a number of identified female breast cancer cases = 80). A different Cox 

regression model, constructed by excluding non-firefighters or police workers, adjusted for 

age at the start of follow-up, birth year and sex, showed that compared to police, female 

firefighters had HR=0.78 (95% CI:0.36-1.71) of having diagnosed with breast cancer 

compared to police. It should be noted that this study employed administrative databases of 

which, although case ascertainment may be completely reported, information on potential 

confounders (on the risk factors of breast cancer, such as number of parity, contraceptive 

used, smoking history, etc.) may be lacking (as it may be shown by the Cox regression 

models presented). Hence, the potential role of confounders in affecting the observed 

outcomes, may not be investigated properly. Further, numerous statistical tests were 

reported in this study.  

Summary 

• At present, there is some evidence, although statistically not significant, that being a 

female firefighters may have a protective effect of diagnosed with breast cancer 

compared to police or non-firefighters. However, this result needs to be interpreted with 

high caution due to potential effect of confounding and chance. 

 

 

 

 

  



 

 

 

5 
Causal Association in Developing Breast Cancer Among 

Female Firefighters 
March 2024 

 

 

 

References 

1. Aylward L.L., Seiber J.N., Hays S.M. California biomonitoring data: Comparison to NHANES 

and interpretation in a risk assessment context. Regulatory Toxicology and Pharmacology. 

73(3) (pp 875-884), 2015. Date of Publication: December 01, 2015. 

2. Bessonneau V, Rudel R.A. Mapping the human exposome to uncover the causes of breast 

cancer. International Journal of Environmental Research and Public Health. 17(1) (no 

pagination), 2020. Article Number: 189. Date of Publication: January 2020. 

3. Grashow R, Bessonneau V, Gerona R.R. et al. Integrating Exposure Knowledge and Serum 

Suspect Screening as a New Approach to Biomonitoring: An Application in Firefighters and 

Office Workers. Environmental Science and Technology. 54(7) (pp 4344-4355), 2020. Date 

of Publication: 07 Apr 2020. 

4. Jacobson-Kram D, Albertini R.J., Branda R.F. et al. Measurement of chromosomal 

aberrations, sister chromatid exchange, hprt mutations, and DNA adducts in peripheral 

lymphocytes of human populations at increased risk for cancer. Environmental Health 

Perspectives. 101(SUPPL. 3) (pp 121-125), 1993. Date of Publication: 1993. 

5. Jeong K.S., Zhou J, Jacobs E et al. Epigenetic changes in firefighters. Occupational and 

Environmental Medicine. Conference: 32nd Triennial Congress of the International 

Commission on Occupational Health, ICOH 2018. Dublin Ireland. 75(Supplement 2) (pp 

A401), 2018. Date of Publication: April 2018. 

6. Ma F, Fleming L.E., Lee D.J. et al. Mortality in Florida professional firefighters, 1972 to 1999. 

American Journal of Industrial Medicine. 47(6) (pp 509-517), 2005. Date of Publication: 

June 2005. 

7. Ma F, Fleming LE, Lee D, Trapido E. A retrospective cohort study of general mortality in 

Florida firefighters. American Journal of Epidemiology. 157(11 Supplement):S80, June 1, 

2003. 

8. Maloney S.R., Udasin I.G., Black T.M. et al. Perceived Health Risks Among Firefighters; The 

New Jersey Firefighter Health Survey. Journal of Occupational and Environmental Medicine. 

63(4) (pp 317-321), 2021. Date of Publication: 01 Apr 2021. 

9. Ohayon J.L., Rasanayagam S, Rudel R.A. et al. Translating community-based participatory 

research into broadscale sociopolitical change: insights from a coalition of women 

firefighters, scientists, and environmental health advocates. Environmental Health: A Global 

Access Science Source. 22(1) (no pagination), 2023. Article Number: 60. Date of 

Publication: December 2023. 

10. Olivo-Marston S.E., Singh S, Hood R.B., Adetona O. Cancer prevalence among Ohio 

firefighters: data from the Ohio Cancer Incidence Surveillance System (OCISS) 1996-2019. 

Cancer Research. Conference: American Association for Cancer Research Annual Meeting, 

ACCR 2023. Orlando, FL United States. 83(7 Supplement) (no pagination), 2023. Date of 

Publication: April 2023. 

11. Sidossis A, Lan F.-Y., Hershey M.S., Hadkhale K, Kales S.N. Cancer and Potential Prevention 

with Lifestyle among Career Firefighters: A Narrative Review. Cancers. 15(9) (no 

pagination), 2023. Article Number: 2442. Date of Publication: May 2023. 

12. Solle N.S., Santiago K.M., Louzado Feliciano P et al. Perceptions of work-related health and 

cancer risks among women firefighters. Journal of Occupational and Environmental 

Medicine. 63(12) (pp E846-E852), 2021. Date of Publication: 01 Dec 2021. 

13. Sritharan J, Kirkham T.L., MacLeod J et al. Cancer risk among firefighters and police in the 

Ontario workforce. Occupational and Environmental Medicine. 79(8) (pp 533-539), 2022. 

Date of Publication: 01 Aug 2022. 

14. Trowbridge J, Gerona R, McMaster M et al. Organophosphate and Organohalogen Flame-

Retardant Exposure and Thyroid Hormone Disruption in a Cross-Sectional Study of Female 

Firefighters and Office Workers from San Francisco. Environmental Science and Technology. 

56(1) (pp 440-450), 2022. Date of Publication: 04 Jan 2022. 



 

 

 

6 
Causal Association in Developing Breast Cancer Among 

Female Firefighters 
March 2024 

 

 

 

15. Yung J, Li J, Jordan H.T., Cone J.E. Prevalence of and factors associated with mammography 

and prostate-specific antigen screening among World Trade Center Health Registry 

enrollees, 2015-2016. Preventive Medicine Reports. 11(pp 81-88), 2018. Date of 

Publication: September 2018. 

 

 

 

 

 

 

 

 

 



 

 

 

7 
Causal Association in Developing Breast Cancer Among 

Female Firefighters 
March 2024 

 

 

 

Appendix 1 

WorkSafeBC — Evidence-Based Practice Group levels of evidence (adapted 

from 1-6) 

 

1 
Experimental, randomized controlled trial (RCT), systematic review RTCs with or 

without meta-analysis. 

2 
Evidence from controlled trials without randomization (quasi-experimental studies) or 

systematic reviews of observational studies. 

3 
Evidence from cohort or case-control analytic studies, preferably from more than 1 

centre or research group. 

4 
Evidence from comparisons between times or places with or without the intervention. 

Dramatic results in uncontrolled experiments.  

5 
Opinions of respected authorities, based on clinical experience, descriptive studies or 

reports of expert committees based on scientific evidence.  
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