
NIVA course:

Nordic Occupational 

Cancer (NOCCA) Studies
29 - 31 August 2011,  Mariehamn, Åland

ÅCourse Leader: Eero Pukkala, Finnish Cancer Registry

ÅMain topics

ïdemonstration of estimation method and recent findings of the 

occupational cancer risk of the NOCCA project

ïconstruction of Nordic Job Exposure Matrix; trends of occupational 

exposures in the Nordic countries 

ïoccupation as a determinant of health habits 

ïstatistical methodologies related to use of partly ecological measurement 

of work exposures and confounders

ïNOCCA as a source of IARC Monographs programme

ïimportance of new findings to the occupational health promotion

Å Information: zsuzsanna.renko@ttl.fi

mailto:zsuzsanna.renko@ttl.fi


Eero Pukkala

Finnish Cancer Registry

Unique potential of 

register-based 

epidemiology in the 

Nordic countries

Especially in the 

studies on 

occupation and 

cancer



óParadise of epidemiologyó

ÅGood historical files of exposed persons 

ÅMuch registered data on confounding factors

ÅComplete population registration systems (follow -up for 
death and emigration ); no losses to follow -up

ÅVirtually complete nationwide, population -based outcome 
registries (e.g., Cancer Registry)

ÅUnique personal identity codes; no linking errors

ÅLegislation that allows record linkages

=> Results are technically true

é but what about the interpretation?



Hospitals & labs
* details on treatment etc.

Population Register
Center (VRK) 1967+
* complete ID
* place of birth
* residencial history
* living coordinates
* living conditions
* parent-child links
* PIDs of children
* immigration/emigration date
* date of death

National Research and
Development Centre for
Welfare and Health
(Stakes)
* hospital discharges
* birth parameters
* malformations
* Finnish Information Centre
for Register Research
(RETKI)

Main data sources
(computerised and linkable)

Finnish Cancer
Registry
* cancer incidence 1953+
* cancer screenings 1963+

Social Insurance Institute
* reimbursable diseases 1967+
* reimbursable medicines 1994+
* disability pensions

Public Health
Institute (KTL)
* Survey data (Mini
Finland 1967, FinRisk
1972+, Adult
Population Health
Survey 1978+):  life
habits (smoking,
alcohol, diet, BMI,
physical exercise etc)
* Blood sera
(maternity cohort etc.)

Statistics Finland
* Longitudinal Census files
1950  ï1970 ï1975 ï1980
ï1985 ï1990 ï1995é:
occupation, education,
SES, place of residence
* causes of death 1971+

Whole population

Population sample

1950

* numerous cohorts
of exposed persons

Finnish Institute
for Occupational
Health (FiOH)
* register of persons
exposed to
carcinogens (ASA)



KEY ISSUE:

REGISTER DATA 

QUALITY



Percentage of cancers registered to Finnish 

Cancer Registry (2001)

After 3 

months
After 12 

months
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Automatical
Key: personal 

identity code

Manual 
Keys: name and 

other variables

Failures in record linkage between 

Finnish Cancer Registry and death certificate 

data
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EXCESSrisk
(SIR 1.35; 1.17-1.55)

turns to a 

significantly 

DECREASED

risk if there are 

15% or more 

linkage failures
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Can we trust on results 

based on linked routine 

registers?



OR from a case-referent study [1]:  

Pancreatic cancer in Finland  
  
         Case-referent                   Census  
Occupational branch    N OR1 95% CI N SIR2 95% CI 
 
 
 
Agriculture, forestry, fishing  169 0.8 0.7-1.0 555 0.9 0.8-0.9 
Mining and quarrying   6 1.5 0.6-4.2 14 1.5 0.8-2.6 
Transport and communication  54 1.0 0.7-1.5 204 1.2 1.0-1.3 
Textiles and clothes   12 0.7 0.4-1.4 42 0.8 0.6-1.1 
Sawmilling   10 1.3 0.6-2.9 17 1.0 0.6-1.6 
Paper and board   17 1.4 0.8-2.5 15 1.6 0.9-2.6 
Restaurants, cafés, snack bars  7 1.8 0.3-1.9 21 1.3 0.8-2.1 
Hairdressing, manicure   4 1.8 0.5-6.4 14 2.1 1.2-2.3 
   
 

1  Odds ratios adjusted for age, gender, smoking, alcohol consumption and diabetes.  
 
[1]  Partanen T, & al. Pancreatic cancer in industrial branches and occupations in 

Finland. Am J Ind Med 1994;36:616-622 

 



OR from a case-referent study [1] vs. SIR of census-based calculation [2]:

Pancreatic cancer in Finland

       Case-referent                  Census
Occupational branch  N OR1 95% CI NSIR2 95% CI

Agriculture, forestry, fishing 169 0.8 0.7-1.0 555 0.9 0.8-0.9
Mining and quarrying 6 1.5 0.6-4.2 14 1.5 0.8-2.6
Transport and communication 54 1.0 0.7-1.5 204 1.2 1.0-1.3
Textiles and clothes 12 0.7 0.4-1.4 42 0.8 0.6-1.1
Sawmilling 10 1.3 0.6-2.9 17 1.0 0.6-1.6
Paper and board 17 1.4 0.8-2.5 15 1.6 0.9-2.6
Restaurants, cafés, snack bars 7 1.8 0.3-1.9 21 1.3 0.8-2.1
Hairdressing, manicure 4 1.8 0.5-6.4 14 2.1 1.2-2.3

1  Odds ratios adjusted for age, gender, smoking, alcohol consumption and diabetes.
2  Adjusted for social class.

[1]  Partanen T, & al. Pancreatic cancer in industrial branches and occupations in Finland.

Am J Ind Med 1994;36:616-622

[2]  Pukkala E. Cancer risk by social class and occupation. A survey of 109,000 cancer
cases among Finns of working age. Contributions to Epidemiology and Biostatistics, vol 7.
Karger, Basel 1995 (288 pages)



Pukkala, E., Andersen, A., Berglund, G., Gislefoss, R., GuĽnason, V., 

Hallmans, G., Jellum, E., Jousilahti, P., Knekt, P., Koskela, P., Kyyrönen, P., 

Lenner, P., Luostarinen, T., Löve, A., Ögmundsdóttir, H., Stattin, P., 

Tenkanen, L., Tryggvadóttir, L., Virtamo, J., Wadell, G., Widell, A., 

Lehtinen, M., Dillner, J.

Nordic biological specimen banks as basis 

for studies of cancer causes and control ï
more than 2 million sample donors,25 million 

person-years and 100,000 prospective cancers

Acta Oncol. 2007; 46: 286-307



Cervical cancer, top/bottom occupations

(SIR adjusted for social class, ages 35-64 years, Finland)

Occupation SIR 95% CI

818 Hotel/restaurant manageresses 4.57 1.48-10.7

54 Road transport 3.83 1.24-8.93

679 Woodworkers NOS 3.35 1.09-7.81

820 Waiters in restaurants 2.24 1.44-3.34

774 Greasers 2.20 0.89-4.54

611 Dressmakers 1.96 1.09-3.23

672 Plywood makers 1.89 1.06-3.10

821 Waiters in cafés etc. 1.52 0.91-2.37

130 Private secretaries 1.48 0.68-2.81

84 Hygiene and beauty services 1.38 0.75-2.31

- - -

310 Agricultural workers 0.31 0.11-0.67

(Pukkala 1995)



Castro F, Haimila K, Pasanen K, Kaasila M, Partanen J, Patama T, Partanen J, Surcel H-M, 
Pukkala E, Lehtinen M. 

Geographic distribution of cervical cancer associated HLA antigens and 
cervical cancer incidence in fertile-aged Finnish women.

Int J STD & AIDS 2007



Biases related to the indication of serum donation 
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Occupational cancer: historical view

Å Specific reports- case reports and publications of analytical studies - on the 

association between certain occupational exposures and cancer have been 

published in mass quantity since 1775 when Percival Pott observed that among 

chimney sweeps in London there were exceptionally many cases of cancer of the 

scrotum

Pott P. Chirurgical Observations Relative to the Cataract, the Polypos of the 

nose, the Cancer of the Scrotum, the Different Kinds of Ruptures, and the 

Mortification of the Mortification of the Toes and Feet. London, Hawse, 

Clark and Collins, 1775, pp 63-68.

Å Routine statisticson the general mortality in different occupational categories 

have been published in England from the middle of the 19th century

Registrar General. Fourteenth annual report of the Registrar General of births, 

deaths and marriages in England. London, Her Majesty's Stationery Office, 

1855, pp 15-8.

Å Since the late 1970s surveillance systemsof occupational cancer risk have been 

created in several other countries, including all the Nordic countries.



Historical view



Historical view

ÅOccupation and social classvariables are closely 

intercorrelated. 

ÅEven the most exact occupational classifications include 

such a burden of general life-style associated factors that 

the separation of real occupational hazards is problematic, 

if not impossible. 

ÅIt has been estimated from British data that 88% of the 

occupational variation was due to social class, ethnicity 

and smoking, and only 12% due to directly occupational 

exposures. 

ïFox AJ, Adelstein AM: Occupational mortality: Work or way of 

life? J Epidemiol Community Health 1978;32:73-78.





Proportion of incident cancers 

attributable to occupation
(Finland, ages 35-69, 1971-85)

Men: 0.8-5.5%

Women: 0.7-4.8%

Pukkala E. Cancer risk by social class and occupation...Karger 1995



Proportion of incident cancers 

attributable to social position
(Finland, ages 35-69, 1971-85)

Males: 35%

Females: 16%

Pukkala E. Cancer risk by social class and occupation... Karger 1995



Social classes

I Managers, higher admistrative

II Lower administrative/clerical

III Skilled/specialised blue-collar

IV Labourers
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Lung cancer by social class, males
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Lung cancer by social class, 

females
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