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Background

• Inequality in health exists in all countries: 
Occupation, education, income level

• Social class; Social-economic groups
• Occupation the most commonly used

indicator of social class in health research
in Europe

• Occupation an indicator of social group, 
financial situation, and of lifestyle



Background

• Work-related cancer in the Nordic
countries, study based on information from
censuses taken in Denmark, Finland, 
Norway, and Sweden 1970, published in 
the Scand J Work Environ Health, 1999. 
(Andersen, Barlow, Engeland, Kjærheim, Lynge, Pukkala).

• Reported 20 years of cancer incidence
data by occupational group for 4 Nordic
populations



Inequality in cancer

• Cancers differ between social strata: 
• Men – excess - lower strata: smoking

related cancers; higher strata: colon, 
brain, skin melanoma

• Women – excess – lower strata:
oesophagus, stomach, cervix uteri; higher
strata: colon, breast, ovary, skin 
melanoma

• (Faggiano, Partanen Kogevinas Boffetta. Social
Inequalities and Cancer, IARC 1997).



Cancer by education - Iceland

• Substudy of NOCCA
• Association between educational level and 

cancer risk
• Men higher education - high risk - prostate and 

skin melanoma - low risk of lung- and stomach
cancer

• Women higher education: high risk - breast; low
risk of lungcancer

• Reversed picture – basic education
(Halldóra Viðarsdóttir et al, Acta Oncologica, 2008)



Cancer by Occupation - Iceland

• Men: Farmers – low risk of all cancers; 
blue collar workers – high risk of lung 
cancer

• Women: Nurses, and clerical workers –
high risk of breast cancer; low risk of lung 
cancer. Blue collar workers – high risk of 
lung cancer; low risk of breast cancer

(Halldóra Viðarsdóttir, Hólmfríður K. Gunnarsdóttir, Vilhjálmur Rafnsson  
etc.)



Methods

• Census information on occupation of 15 
million people in the Nordic countries aged
30-65, collected 1960,1970, 1980, 1990.

• Follow-up until 2002-2005
• 2.8 million cancer cases
• 53 occupational groups, and economically

inactive persons



Methods

• 48 main cancer sites and 27 histological or 
anatomical subgroups

• Observed number of cancer cases in each
occupational group was compared with
expected number based on the incidence
rates of the national populations

• Standardized incidence ratios (SIRs) 
computed – 95% confidence intervals
(95%CI) >1 = higher risk; < 1 = lower risk



Results – men – high risk

1.12 (1.10-1.14)Plumbers

1.19 (1.1.15-1.23)Cooks/stewards

1.20 (1.13-.1.27)Shimney sweeps

1.22 (1.20-1.23)Seamen

1.48 (1.43-1.53)Waiters

SIR (95%CI)Occupation



Results – men- low risk

0.97 (0.96-0.99)Religious workers etc.

0.94 (0.92-0.97)Physicians

0.88 (0.87-0.89)Teachers

0.85 (0.84-0.85)Gardeners

0.83 (0.82-0.83)Farmers

SIR (95% CI)Occupation



Results – women- high risk

1.09 (1.08-1.11)Waiters

1.12 (1.06-1.18)Journalists

1.14 (1.08-1.20)Transport workers

1.14 (1.10-1.17)Printers

1.27 (1.19-1.35)Tobacco workers

(SIR 95% CI)Occupation



Results – women – low risk

0.97 (0.96-0.98)Assistant nurses

0.86 (0.85-0.87)Gardeners

0.83 (0.82-0.84)Farmers

0.82 (0.72-0.92)Forestry workers

0.58 (0.37-0.87)Seamen

SIR (95% CI)Occupation



Lung cancer – men- high risk

1.48 (1.30-1.70)Chimney sweeps

1.56 (1.44-1.68)Cooks/stewards

1.62 (1.57-1.68)Seamen

1.79 (1.43-2.22)Tobacco workers

1.90 (1.75-2.05)Waiters

SIR (95% CI)Ocupation



Lung cancer – men – low risk

0.62 (0.60-0.65)Religious workers etc.

0.56 (0.55-0.57)Farmers

0.53 (0.49-0.58)Physicians

0.50 (0.43-0.58)Dentists

0.49 (0.47-0.51)Teachers

SIR (95% CI)Occupation



Breast cancer – women –high risk

1.26 (1.18-1.33)Artistic workers

1.28 (1.24-1.33)Administrators

1.35 (1.25-1.45)Physicians

1.36 (1.25-1.48)Journalists

1.42 (1.31-1.55)Dentists

SIR (95% CI)Occupation



Breast cancer – women- low risk

0.95 (0.92-0.99)Assistant nurses

0.89 (0.85-0.94)Launderers

0.86 (0.84-0.87)Building caretakers

0.78 (0.76-0.80)Farmers

0.76 (0.74-0.78)Gardeners

SIR (95% CI)Occupation



Conclusions

• Cancer risk varies with occupation and 
socioeconomic status in the Nordic
countries despite their welfare system
aiming at equality in health

• Life-style factors in addition to possible
exposures at work are of importance

• Interplay between life-style and 
occupational exposure



Conclusions cont.

• Smoking and excessive drinking a 
secondary symptom of deeper underlying
features of the social and economic
situation of the individuals

• Low cancer incidence among farmers and 
gardeners deserves special attention

• Something to think about!




