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Central Person Registry 
Establishment: 1968 
Purpose: Nationwide civil administration 
Coverage: “All” 
Key information*: CPR-no (incl. date of birth) 

Name 
Address 
Job title 
Place of birth 
Vital status 
Marital status 
Spouse 
Parents 
Children 

Incl. Historical information 
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The Foundation 
of the Cancer Epidemiology in Denmark 

The Danish Cancer Registry 
Established in 1942 

The Danish Cancer Society 
started in 1928 

• • 
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National Cancer Registry 
Establishment: 1942 
Completeness: > 95% 
Registration key: CPR-no. 
Tumor characteristics: Diagnosis (ICD-7) 

Topography (ICD-O) 
Histology (ICD-O) 
Behavior 
Laterality 
Extent of tumor 
Basis of diagnosis 
Treatment 
Date of diagnosis 
Hospital department 
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National Pension Fund 

Establishment: 1964 

Registration key: CPR-no. 

Employment characteristics: Unique company no. 

Start of employment 

End of employment 

Industry code (ISIC/NACE) 
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CPR 

Cancer 
Register 

Occupational Occupational
measurement measurement

archives archives

Prescription Prescription 
database database Medical Birth 

Register 

Register for 
Induced 

Abortions 

Hospital          
Register 

Cause of Death 
Register 

Pension 
Fund 

Data linkage options 
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Occupation and cancer linkages in Denmark 

+Marital status 

+Date of death, emmigration 

++Company ID (and name) 

+Measurements (air, blood, urine) 

+Date of diagnosis 

+Diagnosis (ICD-X) 

+CPR-no. of parents 

+CPR-no. of children 

+Vital status 

+(+)Job title (social class) 

++Type of industry (ISIC, NACE) 

+((+))Dates of employment (start and end) 

++(+) +CPR-no (birthday, sex, name) 

CR 
Pension 

Fund 
Registry 

CPR-Registry 
Labour 

Inspection 
archives 

Source 
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Cohort studies of cancer risk among Danish workers 
exposed to TCE 

Collaborators: 

Ole Raaschou-Nielsen, Jørgen H Olsen 
Inst. of Cancer Epidemiology, Danish Cancer Society 

Jytte M. Christensen, Inger Johansen 
National Inst. of Occup. Health, Denmark 

Henrik H Kolstad 
Department of Occup. Med. Aarhus Kommunehospital, Denmark 

Joseph K. McLaughlin, Robert R Tarone, Loren Lipworth, William J. Blot 
International Epidemiology Institute, USA 
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Cohort (I) based on urinary measurement (1947-89) 
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Hypothesis (I) 

Occupational exposure to TCE increases the risk of: 

- liver and biliary tract cancer 
- non-Hodgkin’s lymphoma 
- kidney cancer 

- cervical cancer 
- lung cancer  
- testicular cancer 
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Material and methods (I) 
Design: Cohort study, defined by TCE 

measurements 

Included persons: 803 workers with individual 
measurement records 
(UTCA or breathing zone meas.) 

Exposure: Individual measurement 
Duration of employment 
(Pension Fund Data) 

Follow-up: April 1, 1968 or date of first 
measurement/employment 

Reference group: Standardized general Danish 
population 
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Exposure information from historical measurement files 

Worker 
Name 
Birthday/ID-no 
Address 

Exposure condition 
Type of production 
Job tasks 
Protective efforts 

Measurement 
Type 
Date 
Duration 
Concentration 

Company 
Name, address 
Type of industry 
ID-no 
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Information on individual exposure 
to trichloroethylene 

422811974-88Breathing zone 

23972751947-89Urinary (trichloroacetic 
acid) 

No. of samplesCompaniesPeriodType of measurement 
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Characteristics of measurements for 803 
TCE-exposed persons in the follow-up 

28101245154015191947-89 

….….…………………………………………… 

2579227291571980-89 

1383721810305621974-79 

--015433991965-73 

--025624011947-64 

MedianMeanNMedianMeanNPeriod of measurement 

Air measurements 
(mg/m3) 

Urinary measurements 
(mg/l) 
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Trichloroacetic acid (TCA) in urine 
of selected Danish workers 

(1947-85) 
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Cancer incidence (1968-96) among 803* Danish workers 
(m+w) exposed to trichloroethylene (1947-88) 

m: men; w: women 

(1.5-8.7)4.01.56Esophagus 
(0.01-0.4)0.71.41Testis 
(0.5-1.3)0.81.817Lung 
(1.04-2.8)3.81.14Cervix 

(1.3-6.1)3.12.68Non-Hodgkin’s 
(0.3-2.8)1.13.74Kidney 
(0.5-7.3)2.51.23Biliary tract 
(0.2-6.0)1.71.22Liver, primary 
(0.87-1.23)1.04123.4128Total 

(95%CI)SIRExpObsSite 

*16,730 person-years; 18% women 
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Oesophagus cancer – histological distribution 

0%16%Other 

83%30%Adenocarcinomas 

17%54%Squamous cell 

TCE-cohort* (N=6)National* (N=2900) 

*Men, born 1910-35, diagnosed 1980-96 
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Cancer incidence among 803 Danish workers exposed 
to TCA and exposure-related characteristics 

1.5-9.24.230.6-9.13.13>=1080 

1.3-196.530.8-113.93<1080* 

--00.4-133.62unknown 

Cumulative exposure (months 
mg/m3) 

1.8-176.641.1-114.24>=75 

0.5-164.420.3-9.22.52<75* 

--00.4-133.72unknown 

Duration of employment (months) 

1.6-156.040.9-8.93.541965-89 

0.3-9.52.620.9-8.93.541947-64 

Period of first employment 

95%CISIRObs95%CISIRObsCharacteristics 
OesophagusNHL 

*Median 
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Conclusions (I) 
• No support for TCE-exposure and risk of lung, testis and 

kidney cancer 

• Significantly increased risks of non-Hodgkin’s lymphoma 
and cervical cancer 

• Esophageal adenocarcinomas (surprisingly) increased 

• No major known confounders for NHL and oesophagael 
adenocarcinomas 

• (No dose-response relationship) 

• Confounders can’t be excluded 

• A very small study. Larger studies is needed 
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Cohort based on companies with historical use of TCE 
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Hypothesis (II) 
Occupational exposure to TCE increases the risk of: 

- liver cancer 
- biliary tract cancer 
- non-Hodgkin’s lymphoma 
- renal cell cancer 

- esophageal adenocarcinoma 
- cervical cancer 

- lung cancer  
- testicular cancer 
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Material and methods (II) 

Design: Cohort study, defined by companies 

Included persons: Employees at 347 companies 
with historical use of TCE, linkage 
to Pension Fund data 

Exposure: > 3 month of employment (as a blue collar 
worker) in a “TCE-company” with < 200 
employees 

Follow-up start: 1968 or date of first employment 

Reference group: Standardized general population 
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Sources of exposure information (II) 

• Nationwide Product Registry Survey (1984) 

• Dry cleaning survey (1987) 

• Measurement files (1947-89) 

• Dominat supplier of TCE in DK (1970-95) 

In total 457 Danish companies 
110 companies excluded: 347 companies 



TCE U.S. EPA 2004TCE U.S. EPA 2004TCE U.S. EPA 2004

Number of company employees and proportion of 
workers exposed to organic solvents in Denmark 
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Selection of workers for final cohort 

Employees at 347 companies: 152,726 
- White collar workers 39,074 
- Unknown collar 56,970 
- Employment < 3 months 16,629 
……………………………………………………………. 
Final cohort 40,049 
======================================= 
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Cancer incidence (1968-96) among Danish male 
workers potentially exposed to TCE (1964-97) 

(0.6-0.94)0.70.756Skin melanomas 

(0.9-1.4)1.181.393Testis 

(1.3-1.5)1.4402559Lung 

(1.2-2.7)1.812.723* adenocarcinomas 

(0.8-1.5)1.135.540Esophagus 

(0.98-1.5)1.267.683Non-Hodgkin’s 
(0.9-1.5)1.251.768Renal parenchyma 
(0.6-1.9)1.112.514Biliary tract 
(0.7-1.6)1.124.027Liver, primary 

(1.04-1.12)1.082,4342,620Total 

(95%CI)SIRExpObsSite 

*588,047 person-years 
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Cancer incidence (1968-96) among Danish female 
workers potentially exposed to TCE (1964-97) 

(1.4-2.4)1.933.562Cervix 

(1.5-2.4)1.939.073Lung 

(0.4-1.2)0.820.916Skin melanomas 

-0.40* Adenocarcinomas 

(0.5-5.2)2.02.02Esophagus 

(0.7-2.3)1.49.513Non-Hodgkin’s 
(0.5-2.4)1.26.58Renal parenchyma 
(1.3-5.3)2.83.29Biliary tract 
(1.1-5.8)2.82.57Liver, primary 

(1.1-1.3)1.2507624Total 
(95%CI)SIRExpObsSite 

*588,047 person-years 
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Cancer incidence among Danish workers 
potentially exposed to TCE (1964-97) 

Exposure and time indicators: 

• Lag time: none; >= 20 years 

• Duration of employment (years): < 1; 1-5; >=5 

• Year of first employment: < 1970; 1970-79; >= 1989 

• Number of employeees: < 50; 50-99; 100-200 
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Influence of different time and exposure indicators on 
the risk of NHL among TCE exposed Danish workers 

0.7-2.31.4131.0-1.51.283No lag time 

0.8-3.91.930.9-1.71.331>= 20 years lag 

0.6-2.71.430.9-1.71.347100-200 

0.3-4.61.630.9-2.01.32350-99 

0.1-4.11.120.5-1.60.9131-50 

No. of employee in company 

0.0-3.00.511.1-110.7101980 and later 

0.6-3.51.660.3-9.21.3351970-79 

0.6-3.41.560.4-131.438Before 1970 

Year of first employment 

0.6-4.31.850.9-2.01.427>= 5 

0.1-2.4 
0.6-3.5 

0.7 
1.6 

2 
6 

0.7-1.6 
0.9-1.8 

1.1 
1.3 

23 
33 

< 1 
1-4.9 

Duration of employment (years) 

95%CISIRObs95%CISIRObsCharacteristic 
WomenMen 
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Influence of different time and exposure indicators on 
OR of renal cell cancer among TCE exposed DK workers 

0.7-2.31.280.9-1.51.268No lag time 

0.8-3.91.330.8-1.91.325>= 20 years lag 

0.5-3.21.560.8-1.61.237100-200 

0.2-6.11.721.0-2.41.62350-99 

0.0-2.60.000.3-1.40.781-50 

No. of employee in company 

0.0-3.02.410.4-1.70.981980 and later 

0.6-3.50.060.4-1.20.7161970-79 

0.6-3.41.960.2-2.31.744Before 1970 

Year of first employment 

0.6-4.31.551.1-2.31.629>= 5 

0.1-2.4 
0.6-3.5 

1.1 
1.2 

2 
6 

0.5-1.4 
0.8-1.7 

0.8 
1.2 

14 
25 

< 1 
1-4.9 

Duration of employment (years) 

95%CISIRObs95%CISIRObsCharacteristic 
WomenMen 
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Conclusions (II) 

• No positive dose-response indication for 
increased risk of female liver and biliary tract 
cancer 

• Support for association between past levels of 
TCE exposure and NHL. Confounders ? 

• Association between TCE exposure and renal cell 
carcinoma. Confounders: tobacco smoking ? 

• Confirmation of increased risk of esophagael 
adenocarcinomas – needs further research 
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Nordic cohort studies of exposure to TCE and 
risk of selected cancers 

SIRObsSIRObs 

1.651.441670Urine monitoring, S (men) 

1.881.993089Urine monitoring, Fin 

3.1 p82.15803Urine and air monitoring, DK 

NHLLiver and 
biliary tract 

No.Study characteristics 

p< 0.05 



Planned update of the three Nordic 

urinary measurement cohorts


16,7301968-96Denmark 

Person 
years 

Present 
follow-up 

+ 5.000 

Est. 
person 
years 

+ 7 years128 

New 
update 

Cancers 

59,9051967-92Finland + 45.000+ 11 years208 
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23,5171958-87Sweden 

100,152All 

+ 20.000+ 15 years107 

+ 70.000443 




