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Colorectal cancer: side matters
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Global cancer incidence and mortality, both sexes.

Cancer TODAY — IARC - https://gco.iarc.who.int



Colorectal cancer - industrial vs non-industrial gap



Risk factors
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Occupational risk factors?
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Benzene

• natural component of crude oil, the main
source of benzene produced today.

• Used in many industries.



Benzene carcinogenicity

First reports in humans1920s

IARC: Group 1: Leukemia1979

IARC: Acute non-lymphocytic leukaemia incl AML in adults2009

IARC: AML in children, +ve assoc with CML, lung2012

New studies, Solid tumors (lung, bladder)2023/4



Benzene and solid tumors (2023-2024)



Research question

Is there a relationship between low-level benzene
exposure and CRC risk in offshore petroleum

workers?
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Oil in Norway

Drilling at Ekofisk (1989). Photo/Copyright: ConocoPhillips.

250,000 jobs are linked
to the oil and gas
industry. Oil and gas
account for half of all
Norwegian exports and
make up a third of the
government’s income



Norwegian Offshore Petroleum Workers Cohort (1998)



Timeline

1965 1998

Survey
(Exposures, Lifestyle)

2021 Year

(Cancer, Vital status)

Employment History

Follow-up



Exposure: job exposure matrix (JEM) - benzene

Br̊atveit M, Hollund BE, Kirkeleit J, Abrahamsen EH. Supplementary information to the Job Exposure Matrix for benzene, asbestos and oil mist/oil
vapour among Norwegian offshore workers. Bergen, Norway: University of Bergen; 2011



Exposure: metrics

• Cumulative exposure (ppm-years)
• Duration of exposure (years)
• Intensity of exposure (ppm)



Study design: case-cohort

Efficient, Flexible, ↓Selection Bias, ↓Information Bias.



DAGs

Benzene CRC

Age

SES Education

Work History

Smoking/BMI/Alcohol/Meat/PA

Model 1

Model 2
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Cases vs non-cases

Compared to non-cases, cases

➴ were younger.
➶ were heavier
➶ had a higher proportion with high ed
➶ had a higher proportion of current and former smokers
➶ had a higher intake of meat and alcohol
✍ but differences were small



Benzene exposure and risk of CRC

Estimated HRs (with 95% C.Is) for the association between benzene exposure metrics (in quartiles, Q) and risk of colorectal cancer (CRC)
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Discussion

✍ Low-level benzene exposure is associated with CRC risk in
petroleum workers

✍ Strongest association found with exposure duration and RCC.
✍ Side appears to matter.
✍ Adds to emerging evidence on solid tumors, including lung and

bladder.



Strengths and Limitations

Strengths
✓ Incidence data from a nationwide registry
✓ Large, prospective cohort, with good exposure data
✓ Industry-specific benzene JEM
✓ Adjusted for potential confounding factors.

Limitations
✘ No work history data during follow-up
✘ Selected cohort (alive to answer)



Conclusion

We found positive exposure-response associations
between low-level benzene exposure and CRC risk

among offshore petroleum workers. This may
have important occupational and public health

implications.
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