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Formed 1 January 2009 through the merger of the
National Public Health Institute (KTL) and the National
Research and Development Centre for Welfare and
Health (STAKES)

Operates under the Ministry of Social Affairs and Health

Starting points for establishing the new Institute:

Joining forces to step up work to promote health and
welfare in Finland

Needs of the population in terms of health and welfare
Needs of the service delivery system
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Nationwide closed population cohorts
— all people living in Finland in the beginning of
follow-up (e.g. in 1980) included
— Individual level residential history available since 1980

> data aggregated to small areas based on subjects’ place of
residence in the beginning of follow-up

> data on migration during follow-up time not applied
— individual level SES available for stratification of cohort data

Mortality and population data from Statistic Finland
Cancer data from Finnish Cancer Registry
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Aggregation levels in RIF

1) Finland — health districts — municipalities — 250 x 250 m grids
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Aggregation levels in RIF

. 2) Finland — 2 x2km — 250 x 250 m grids
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Cohort databases for RIF

Possible aggregation levels for RIF-databases

resolution 250x250 m 2x2 km 5x5 km munici- health Finland
grids grids grids palities disticts

Number of populated | 285 000 48 000 9000 450 21 1

areas in 1980

Nationwide cohorts with long follow-up time

Cohort Address date used for Follow-up time for Follow-up time for
spatial aggregation diagnosted cancers registered deaths
C1980 31 Dec 1980 1.1.1981-31.12.2000 1.1.1981-31.12.2005
C1990 31 Dec 1990 1.1.1991-31.12.2000 1.1.1991-31.12.2005
C2000 31 Dec 2000 1.1.2001-31.12.2005

>l arge MS Access databases: 285 000 populated 250 m grids in 1980
>> we applied 5-year follow-up periods instead of annual data in RIF
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Original data from Statistics Finland:
— three cohorts C1980, C1990, C2000
— individual level data for each cohort aggregated to 250x250m grids

> annual person-years and number of deaths (54 categories) by
* sex
*age
(0,1,2,3,4,5-9,10-14, ... 85+ years)
* SES in the beginning of follow-up
(8 main categories)

data summarized to 5-year follow-up periods for RIF database:
1981-1985, 1986-1990,
1991-1995, 1996-2000, 2001-2005

hierarchical aggregation levels applied
1) 250 m x 250 m — 2 km x 2 km - Finland
2) 250 m x 250 m — municipalities — health districts — Finland

<

NATIONAL INSTITUTE FOR HEALTH AND WELFARE \/



SES classification (8 categories):

— self-employed persons, upper-level
employees, lower- level employees,
manual workers, students, pensioners,
others, unknown SES

— for pensioners, the last non-pensioner SES
based on the previous census data

Three options for using SES data in RIF:

SES data not applied
> for quick preliminary analyses or
for endpoints not requiring adjusting for SES

SES-specific database tables in RIF for
person-years and deaths

> for SES-specific analyses ée.g. manual workers)

> SES-specific observed and expected figures for
further adjusment by SES

SES variables as ecological level covariates
— not applied yet in our databases
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Causes of deaths include:
All causes
All diseases
All neoplasms
Subcategories for cancer
- respiratory,melanoma of the skin
- oesophagus,stomach,colon,rectum,
- liver,pancreas,kidney,bladder
- breast,prostate,lymphoid
- cervical,ovary,uterus
Circulatory diseases
- ischaemic heart disease
- cerebrovascular etc.
Respiratory diseases
- pneumonia
- bronchitis and emphysema
- asthma
- influenza
Diabetes mellitus
Dementia and Alzheimer’s disease
Congenital malformations
Alcohol-related diseases & poisoning
Accidents & violence
- traffic accidents
- drawning
- falls
- poisoning
- assoult
- suicides




SES-specific tables for numerator and denumerator
data in Access database
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Population data from Statistics Finland and diagnosted cancer cases
from Finnish Cancer Registry
— two cohorts C1980, C1990
— individual level data for each cohort aggregated to 250x250m grids
> ilmounts of population and cancer cases (> 150 cancer types) by
sex
*age (0,1,2,3,4,5-9,10-14, ... 85+ years)
* SES (6 categories)

We summarized data to 5-year follow-up periods for RIF database:
1981-1985, 1986-1990, 1991-1995, 1996-2000,

hierarchical aggregation levels applied
1) 250 m x 250 m — 2 km x 2 km - Finland
2) 250 m x 250 m — municipalities — health districts — Finland

Two types of databases:
A) SES data not applied
B) SES-specific database tables in RIF for population and cancer
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Earlier small area health studies
at THL
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Arsenic in drinking water & cancer risks in Pirkanmaa region
- preliminary risk analyses for RAMAS -project

Cancer and mortality risks near a nickel/copper smelter in
- CASE-studies in Harjavalta (Finmerac-project)

Cancer risks near nuclear power plants in Finland
- exposed: < 15 km, reference 15-50 km

Preliminary risk analyses:
- breast cancer & night time lights
- noise exposure & mortality from circulatory diseases in Helsinki

Chernobyl accident and cancer incidence in Finland (Chefin)
- a special cohort aggergated to 250m - 10x10 km grids:

- exposure data: c137 fallout maps
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Exposure data
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Exposure data Noise maps:

railroad noise in Helsinki

Metal emissions from a smelter
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Additional cancer risk analyses for Harjavalta study
- excluding smelter workers from the cancer database

Update for cancer database (during 2009)
- person years and cancer cases 1981-2007

Databases for different sets of hierarchical levels
250 mx 250 m -2 km x 2 km — Finland
250 mx250m-5km x5 km—-10 km x 10 km — Finland

Application of ecological level covariate data in RIF
— we already have 250x250m data (1980, 1990) on
* Incomes, unemployment, housing, education, SES etc.

Using RIF to help authorities, general public and other
research groups with actual questions on spatial variation on
cancer or mortality
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Research topics:
- arsenic in drinking water & cancer
- arsenic in drinking water & mortality
- noise & mortality
- air pollution & mortality _
- domestic combusting & mortality
- natural variation of metals in soil & cancer
- other endpoints
data from birth register, mother register

Better quality spatio-temporal data on environmental exposure
Special cohort definitions

Improved cohort databases for environmental health studies?
> exclusion of industrial workers

New exposures ?
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Mortality risk analyses in Harjavalta

« Background

 Aims

« Study area, cohort data on mortality
*  EXxposure assessment using GIS

« Risk analyses with the RIF

* Results

« Conclusions
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to investigate whether the historical emissions from
the smelter have increased mortality among people
that have lived near the smelter in 1980

— long-term (~1960-1980- ) effects of environmental
exposure to complex mix of air pollutants
> follow-up time from 1981 to 2005

to minimize confouding by

— occupational exposure to metals
> excluding the smelter workers

— life style (SES)
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Harjavalta study

Study area

» Possible effects from other industrial sources
>> study area: max 18 km distance from the smelter

* population in 1980:
33 800

* person-years1981-2005:
740 000
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Nationwide cohort, follow-up from 1981 to 2005

— Individual level data aggregated to 250x250m grids
based on the place of residence in 1980

> person-years and deaths (54categories) by
* sex
*age
(0,1,2,3,4,5-9,10-14, ... 85+ years)
* SES in the beginning of follow-up
(8 main categories)

A special cohort: workers excluded from database

— 948 men and 57 women, who have worked at least three
months in the smelter or refinery from 1945 to 1985
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Harjavalta study

EXxposure assessment

«  Sample data (n= 35) on metal levels in humus

* amap on nickel in humus in 1996 interpolated with
ArcGIS Geostatistical Analyst (ordinary kriging)

Classification of exposure

18km
Zone D: Ni > 440 mg/kg
Zone C: Ni 200-440 mg/kg

Zone B: Ni 80-200 mg/kg and distance < 9 km 9 km
Zone A, ref. Ni < 80 mg/kg or distance 9-18 km
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Results: I\/Iortality (smelter workers excluded)

Relative risks (RR), 95 % confidence intervals (Cl) for mortality from 1981 to 2005
by exposure among men adjusted by age, sex, socioeconomic status.

Exposure zone, nickel in humus
| I E—— S s
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long-term environmental exposure to air pollution
and a complex mixture of metals near the smelter in
Harjavalta have likely increased mortality from

— diseases of the circulatory system,
esp. ischaemic heart disease (men)

— diabetes mellitus (men)
— respiratory cancers (women)

strong spatial %radient In exposure and
demonstrated health effects plausible

exclusion of the smelter workers did not changed the
main findings

possible confounding by lifestyle or genetic factors

the results must not be interpreted as estimated
future mortality risks for current local population
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