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A Course Leader: Eero Pukkala, Finnish Cancer Registry

A Main topics
I demonstration of estimation method and recent findings of the
occupational cancer risk of the NOCCA project

I construction of Nordic Job Exposure Matrix; trends of occupational
exposures in the Nordic countries

I occupation as a determinant of health habits

I statistical methodologies related to use of partly ecological measurement
of work exposures and confounders

I NOCCA as a source of IARC Monographs programme
I Importance of new findings to the occupational health promotion

A Information: zsuzsanna.renko @ttl.fi
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A Good historical files of exposed persons
A Much registered data on confounding factors

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

A Virtually complete nationwide, population -based outcome
registries (e.q., Cancer Regqistry)

A Unigue personal identity codes;  no linking errors

A Legislation that allows record linkages

=> Results are wcnicay true
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e but what about t hhe 1 n



Main data sources

(computerised and linkable)

* cancer incidence 1953+
* cancer screenings 1963+

Population Register

Center (VRK) 1967+

* complete ID

* place of birth

* residencial history

* living coordinates

* living conditions

* parent-child links

* PIDs of children

* iImmigration/emigration date
* date of death

Whole population

National Research and

Development Centre for
Welfare and Health

Stakes

* birth parameters

Populatign sample

carcinogens (ASA)
* numerous cohorts
of exposed persons

Public Health

Institute (KTL)

* Survey data (Mini
Finland 1967, FinRisk
1972+, Adult
Population Health

( ) Survey 1978+): life
* hospital discharges -“.\C\ habits (smoking,
2009: ' —_dalcohol, diet, BMI,

* malformations

* Finnish Information Centre
for Register Research
(RETKI)

physical exercise etc)

* Blood sera
(maternity cohort etc.)




KEY ISSUE:
REGISTER DATA
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Percentage of cancers registered to Finnish
Cancer Registry (2001)

After 3
months

After 12
months
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Failures in record linkage between
Finnish Cancer Registry and death certifi

data
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Effect of errors in linkage key:
Cancer risk amamgpestos mine workefsld cohort)
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Can we trust on results
based on linked routine
registers?



OR from a caseferent study [1]:
Pancreatic cancer in Finland

Caseeferent
Occupational branch N OR 95% CI
Agriculture, forestry, fishing 169 0.8 0.71.0
Mining and quaying 6| 1.5 0.64.2
Transport and communication 54| 1.00 0.#1.5
Textiles and clothes 12| 0.7 0.41.4
Sawmilling 10| 1.3 0.62.9
Paper and board 17| 1.4 0.82.5
Restaurants, ca$, snack bars 7| 1.8 0.31.9
Hairdressing, manicure 41 1.8 0.56.4

1 Odds ratios adjusted for age, gender, smoking, alcohol consumption and d

[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 calculatior
Pancreatic cancer in Finland

Case-referent
Occupational branch N|OR | 95% CI

Agriculture, forestry, fishing 169 0.8| 0.7-1.0

Mining and quarrying 6| 1.5| 0.6-4.2
Transport and communication 54| 1.0 0.7-1.5
Textiles and clothes 12| 0.7] 0.4-1.4
Sawmilling 10| 1.3| 0.6-2.9
Paper and board 17| 1.4| 0.8-2.5
Restaurants, cafes, snack bars 7| 1.8| 0.3-1.9
Hairdressing, manicure 4| 1.8| 0.5-6.4

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)
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Hallmans, G., JeIIum E., Jousilahti, P., Knekt, P., Koskela, P., Kyyimen, P.,
Lenner, P., Luostarinen, T., Love, A., Ogmundsdbttir, H., Stattin, P.,
Tenkanen, L., Tryggvadbttir, L., Virtamo, J., Wadell, G., Widell, A.,
Lehtinen, M., Dillner, J.

Nordic biological specimen banks as basis

for studies of cancer causes and control
more than 2 million sample donors25 million
personyears and 100,000 prospective cancers

Acta Oncol. 2007; 46: 28&307



Cervical cancer, top/bottom occupations
(SIR adjusted for social class, agesy&ars, 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

821 Waiters in cafés etc.
130 Private secretaries
84 Hygiene and beaut

310 Agricultural 0.31 0.11-0.67

(Pukkala 1995)




Prevalence of HPV16 HLA Antigen Prevalence (%) Incidence of Cervical Cancer
1983-1988 DR2 15-49 years females, 1995-2004
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Castro F, Haimila K, Pasanen K, Kaasila M, Partanen J, Patama T, Partaivkn J
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
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Prostate cancer
Age adjusted (W) mortality 1971-2003

Mortality/
100 000

B s ZIrE =) 2 "\_ Bl
g : d..' {f‘, "4.». 'v\'» : _" -' 4 ’ \ "{/-ZJ////

<« START PAUSE PLAY p

| | | |
1970 1980 1990 2000

Finnish Cancer Registry 09.09.2008
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A

Occupational cancer: historical view

Specific reports- case reports and publications of analytical studasthe
association between certain occupational exposures and cancer have been
published in mass quantity since 1775 when Percival Pott observed that am
chimney sweeps in London there were exceptionally many cases of cancer ¢
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 th:
Mortification of the Mortification of the Toes and Feet. London, Hawse,
Clark and Collins, 1775, pp 688.

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 birt
deaths and marriages in England. London, Her Majesty's Stationery Offic
1855, pp 1.

Since the late 197Qsurveillance system®f occupational cancer risk have beel
created in several other countries, including all the Nordic countries.



Table 1. Examples of surveillance systems of occupational cancer (modified from [10])

Historical view

Study Period N!

Unlinked death certificate and census data

Decennial Supplement for England and Wales [7] 1979-80, 1982-83 148,000

Cancer mortality in New Zealand [11] 1974-78 5,000
Death certificate data

Washington State, U.S.A. [12] 1950-79 ?

Rhode Island, U.S.A. [13] 1973-78 2

State of California, U.S.A. [14] 1959-61 199,000

Massachusetts, U.S.A. [15] 1971-73 17,000
Cancer registry mortality data

Los Angeles County Cancer Surveillance Program, U.S.A. [16] 1972-74 60,000

New Zealand Cancer Registry [17] 1979-83 2,700*
Linked cancer registry incidence and pension scheme data

Pension scheme data for cancer patients, Denmark [18] 1970-79 94,000
Interview incidence data

Roswell Park Memorial Institute, U.S.A. [19] 1956-65 14,000

Third National Cancer Survey, U.S.A. [20] '1969-71 7,500

Case-referent study in Montreal, Canada [21] 1979-85 4,600
Linked death certificate and census data

Occupational mortality, Norvay [22] 1970-80 27,000

Occupational mortality, Sweden [23] 1961-70 120,000

Occupational mortality, Finland [24] 1971-80 20,000

Occupational mortality, Denmark [25] 1970-80 60,000

Occupational mortality, Nordic countries [26] 1971-80 141,100

Ten percent sample of labor force, Canada [27] 1965-73 4,200

Longitudinal mortality study, UK. [28] 1971-75 ?
Linked cancer registry incidence and census data

Cancer incidence by occupation, Norway [29] 1961-84 163,000

Cancer environment register, Sweden [30] 1961-79 605,000

Cancer incidence by occupation, Finland [31] 1971-80 39,000

Occupational cancer study, Denmark [32] 1970-80 115,000

Longitudinal cancer study, U.K. [33] 1971-75 8,000
Linked hospital discharge registry incidence and census data

Occupational hospital discharge, Denmark [34] 1981-84 ?

! Number of cancer cases or deaths.
? Only leukemia and controls.



Historical view

A Occupation andocial clasvariables are closely
Intercorrelated.

A Even the most exact occupational classifications inclu
such a burden of general Hftyle associated factors the
the separation of real occupational hazards is problen
If not Impossible.

A It has been estimated from British data that 88% of th
occupational variation was due to social class, ethnici
and smoking, and only 12% due to directly occupatior
exposures.

I Fox AJ, Adelstein AM: Occupational mortality: Work or way
life? J Epidemiol Community Health 1978,;32:78.
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Proportion of incident cancer:
attributable txcupation

(Finland, ages-89, 197-85)

Men: 0.8-5.5%
Women: 0.7-4.8%

Pukkala EZancer risk by social class and occupatigarger 1995



Proportion of incident cancers
attributable to social position

(Finland, ages-89, 19/-85)

Males: 35%
Females: 16%

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

Managers, higher admistrative
Lower administrative/clerical
Skilled/specialised blueollar
Labourers



Cancers of HIGH social class, men

Finland 1991-1995
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Cancers of LOW socilal class, men
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Incidence / 10°

Lung cancer by social class, male
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Register-based research in occupational cancer
Elsebeth Lynge
University of Copenhagen



HISTORICAL COHORT STUDY

Linkage between company records, death,

emigration, and cancer incidence data
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candinavian
Journal

of Work,
Environment
& Health

Dias 20

When 4 countries
are the cohort:

"Aage 1”

10 million people
1 million cancers

1999
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