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Danish EUROCHIP-2 Action 

Executive Summary 

 

The results from the epidemiological studies undertaken within the Danish EUROCHIP-2 Action 

are reported in two articles (von Euler-Chelpin, IJC, 2007; von Euler-Chelpin, EJCP, 2007). The 

studies are based on the entire registers from the two mammography screening programmes in 

Copenhagen and Funen, Denmark, covering about 70000 women. These data have been linked, 

using the rather unique possibilities available in Denmark, to socio-demographic data on individual 

level. The aim with the studies was to establish determinants for participation in mammography 

screening programmes.  
 

Never use of mammography screening was 3 times more frequent in the capital of Copenhagen 

than in the urban-rural area of Funen. This difference prevailed even when all demographic and 

health care use variables were controlled for, indicating the existence of a true urbanity factor in 

screening participation.  
 

Apart from region the main predictors of never use were: 

�  not having used dental services;  

�  not having been in contact with a primary care physician; 

�  not being married; 

�  not being Danish;  

�  being older. 
 

Example of actions disseminate information on breast cancer screening in Denmark: 

�  Information to general practitioners 

�  Information to Danish physicians 
 

Actions to establish scientifically sound data on mammography screening: 

�  Providing correct data on the life time risk of a false positive mammogram. These data are 

important in Denmark where there is a populistic campaign against screening based on the risk 

of false positive mammograms.  

�  Showing the importance of a correct study design in assessing the impact of screening on 

breast cancer mortality. This is important because people look at the breast cancer mortality 

time trends and claim that screening is ineffective.  
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1. Introduction and aims 
 

The EUROCHIP-2 Danish expert group focussed on national implementation of mammography 

organised screening programmes by dissemination of research results. This because, in 

compliance with the European recommendations, the Danish National Board of Health 

recommended mammography screening on a national level. 
 

The EUROCHIP-2 Denmark activity aimed to: 

1. advocate for the breast cancer screening national implementation by 1st January 2007 by 

disseminating results from the two long running Danish breast screening programmes: 

a. studying the current state of implementation of organised mammography screening 

programmes in Denmark. This includes national policies, actions taken by the Ministry of 

Health towards programme implementation, data on regional compliance with programme 

implementation and recommendations from the National Board of Health; 

b. on basis of the above data, evaluate the Danish compliance with EU guidelines on 

mammography screening, taking into account recent research results concerning 

diagnostic quality, morbidity and mortality; 

2. assess the screening participation to improve it: 

c. studying the participation patterns in relation to socio-economic and demographic factors 

with the aim of identifying risk groups; 

d. developing and overview of current discussions concerning Danish participation rates, 

barriers to participation, proposals of improvement and efforts taken towards more 

streamlined programme evaluation and monitoring. 
 

The Danish expert group monitored and evaluated the two long-running mammography 

programmes in the municipality of Copenhagen and the county of Funen. The research has 

covered participation rates, determinants of participation, mortality rates, opportunistic screening, 

false positive tests and over-diagnostic. Participation rates have been studied in terms of coverage 

and patterns over time, further discussed under a specific heading below, as is the decreasing 

mortality of breast cancer, false positive tests, the extent of opportunistic screening and the 

problems of over-diagnosis.  
 

The research has further focused on screening participation patterns in relation to socio-economic 

and demographic factors. The aim was to identify possible background factors that can predict 

participation. The questions posed relate to socio-economic and demographic factors that may or 

may not have an impact on especially continuous participation, i.e. attending screening on a 

regular basis. Identifying possible risk groups was one measure towards removing barriers to 

attendance. Excluding certain factors from the list of possible risk factors was another. 
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The dissemination and communication process has been (and still is) a multi-level approach. The 

results from the research have been published in international journals and presented at national 

and international conferences, such as the Nordic Mammography Screening Symposia or the 

International Breast Cancer Screening Network Biennials. Furthermore, the expert group was 

represented in various national committees and taskforces involved in the implementation of 

mammography programmes on a national level. In this way published results get circulated, 

commented on, evaluated and accessed by relevant parties. 
 

Denmark has recently undergone a total restructuring of the national health care administrative 

units and catchment areas. In this framework the implementation of mammography screening on a 

national level has been foreseen before the end of 2007. Certainly research has played a 

paramount role in promoting this development. With the proposed national implementation 

programme in progress, efforts are now being made to secure valid systems for future data 

collection, monitoring and evaluation. The knowledge acquired by extensive research and 

published results is a necessary element in the dialogue between the scientific community, the 

health authorities, political decision-makers and other stakeholders in order to promote and ensure 

high quality health care as well as streamlined systems for programme monitoring and evaluation. 

In this context the expert group, and notably Professor Lynge, has during the whole 

implementation process had several advisory assignments, providing evidence-based expertise.  
 

As can be seen from the present report, current research has necessarily focused on the only long-

running screening programmes that exist in Denmark, but with time more programmes will be able 

to deliver data and present decisions by the health authorities will have a direct impact on the 

quality of the monitoring systems. Working under the assumption that there is a consensus 

between basically all stakeholders that monitoring and evaluation of health care programmes is 

essential to evidence-based decision-making, the implementation of such systems is under way. 

Currently nationally agreed indicators, to be monitored nation wide, are being developed. 
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2. Breast cancer screening in Denmark 

The aim of organised mammography screening programmes is to lower the mortality from breast 

cancer in the population. To achieve this goal requires both high participation and high quality 

assessment. In the following pages are reported some epidemiological basic data on breast cancer 

and recent research results of the breast cancer organised screening programmes in Denmark. 
 

2.1 Breast Cancer in Denmark: current status 
 

Table 1. Breast cancer in Denmark. Women, 2000. 
 

Breast cancer incidence has over the years been rising 

in Denmark. Data from the National Cancer Register 

show that more than 4000 women developed breast 

cancer in 2002. The possibility to prevent breast cancer 

is currently small, indicating that early detection is 

essential in order to minimise mortality from breast 

cancer in the population. In Denmark breast cancer 

represents 23.1 of all cancer in women, with an 

incidence rate of 136 per 100 000.  

 
Source: Kræftens Bekæmpelse (Danish Cancer 
Foundation) 

 

Table 2. Incident cases of breast cancer in Denmark by year and age-group 

Year  1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

Age                                   

0-14 - - - - - - - - - - - - - - - - - 
15-19 - - - - - - - - - - - - - - - - - 
20-24 1 - 1 1 1 1 1 - - 1 1 1 - 2 1 - 1 
25-29 4 5 4 6 3 6 7 6 3 7 6 8 7 3 5 7 7 
30-34 22 23 24 21 20 23 23 25 16 20 22 24 21 22 23 20 24 
35-39 55 67 65 68 69 58 47 63 43 50 53 55 62 51 55 44 61 
40-44 109 128 137 130 135 131 118 122 119 99 111 110 106 129 109 116 115 
45-49 184 177 183 202 195 204 182 208 207 190 169 200 192 193 189 193 209 
50-54 191 203 220 196 205 201 250 247 213 245 242 252 251 247 239 278 276 
55-59 205 221 215 234 238 222 259 297 270 253 287 289 263 274 312 306 291 
60-64 206 230 238 260 256 232 265 305 303 324 340 354 362 355 349 359 383 
65-69 228 249 250 261 251 253 281 336 313 330 336 343 339 368 357 335 355 
70-74 264 272 284 288 288 264 290 309 310 303 332 287 325 334 355 346 377 
75-79 303 275 253 284 293 302 339 318 288 326 323 330 345 342 386 383 348 
80-84 314 330 326 339 307 296 332 327 302 318 269 327 332 329 360 364 366 
85- 361 332 310 355 333 308 288 337 309 298 298 362 322 354 323 379 331 
Source: The Cancerregister 

Statistics:  

New cases 3898 

% of all cancer 23.1 

Incidence/100 000 136 

Incidence/100 000 (Age 

standardized WSP) 

88 

Cumulative risk 0-65 years 6.3 

Cumulative risk 0-75 years 9.5 

Relative survival 1 year (%) 94 

Relative survival 5 years (%) 77 

Relative survival 10 years (%) 62 
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Figure 1. Incidence in Copenhagen and Denmark outside screening, 1979-2001 

 

The age standardised incidence rates 

have been rising over time, both within 

screened areas and in areas without 

screening. The standard population 

consists of Danish women 50 to 71 years 

of age in 1990. In Copenhagen a clear 

prevalence peek was caused by the first 

round of screening, which subsequently 

dropped to a more moderate level. 

Incidence rates are generally higher in 

Copenhagen than in the rest of the 

country. 

 

Source: Svendsen, 2006 

 

 

 

 

2.2  Actions of the Ministry of Health and recommendations from the National Board of Health  

The first organised mammography screening programme was started in the municipality of 

Copenhagen in 1991. Since then have followed programmes in the county of Funen (1993) 

Frederiksbergs municipality (1994), and more recently in the counties of Bornholm and 

Vestsjælland. This represents around 200 000 women or one third of the female population 

between 50 and 69 years of age. However, on a national basis, all women have the right to have 

their breasts examined. 

The National Board of Health recommends organised mammography screening on a national 

scale. The basis for these recommendations has been described in the status reports Breast 

cancer- Early detection and examination 1994 and Early detection and treatment of breast cancer 

1997 (Brystkræft - Tidlig opsporing og undersøgelse 1994; Tidlig opsporing og behandling af bryst-

kræft 1997, both in Danish) (Source: Indenrigs- og Sundhedsministeriet). 

In 1999 the Parliament passed a law stating that all counties should offer mammography screening 

targeting all women 50 to 69 years of age biennially. Organised mammography screening 

programmes should reach national coverage by the end of 2007. 

1979 1983 1987 1991 1995 1999

Copenhagen  

Rest of Denmark  
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2.3 Follow-up 

The National Board of Health stresses the importance of monitoring the effect of the screening 

intervention. In the short term by reporting, for example, participation rates, detection rates, 

sensitivity and specificity and in the long term such effects as changes in incidence and mortality. 

In Denmark there is no organised monitoring of screening on a national level. However, in order to 

comply with the EU recommendations, the Board of Health requests that a central monitoring 

system should be established, for example, that data from the screening databases be regularly 

cross-linked with the Cancer Register and the Cause of Death Register. 
 

2.4 Decreasing mortality 

According to Olsen (Olsen, 2005), in Copenhagen mammography screening has reduced the 

mortality from breast cancer with 25%.  

Table 3. Effect estimates for breast cancer mortality in the Copenhagen screening programme 

 

Source: Olsen, 2005 
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2.5 Participation in the screening programmes 

In the European guidelines for quality assurance in mammography screening attendance rates 

over 70% are considered acceptable while rates over 75% are desirable. In Copenhagen the 

coverage went from 70.5% in the 1st screening round to 63.1% in the 4th round, and the equivalent 

data for Fyn was 84.6% in the 1st round and 82.8% in the 4th round. Among the women eligible for 

at least 3 invitation rounds, the average coverage per invitation round was 65.9% and 84.0% for 

Copenhagen and Fyn. However, only 52.6% in Copenhagen and 76.4% in Fyn were so called 

faithful users, i.e. had attended all screenings they were invited to (von Euler-Chelpin, 2006). 

Table 4. 

. 

 

 

 

 

 

 

Source: von Euler-Chelpin, 2006 

 

2.6 Determinants of participation 

Our objective was to use individual data on socio-demographic characteristics to identify predictors 

of participation in mammography screening and control to what extent they can explain the 

regional difference. We used data from mammography screening programmes in Copenhagen, 

1991-1999, and Funen, 1993-2001, Denmark. Target groups were identified from the Population 

Register, screening data came from the health authority, and socio-demographic data from 

Statistics Denmark. Included were women eligible for at least 3 screens. The crude RR of never 

use versus always use was 3.21 (95%CI, 3.07-3.35) for Copenhagen versus Funen, and the 

adjusted RR was 2.55 (95%CI, 2.43-2.67). The adjusted RR for never use among women without 

contact to a primary care physician was 2.50 (95% CI, 2.31-2.71) and 2.89 (95% CI, 2.66-3.14), 

and for women without dental care 2.94 (95% CI, 2.77-3.12) and 2.88 (95% CI, 2.68-3.10) for 

Copenhagen and Funen, respectively. Other important predictive factors for non-participation were 

not being married and not being Danish. In conclusion, to enhance participation in mammography 

screening programmes special attention needs to be given to women not using other primary 

health care services. All women in Copenhagen, irrespective of their socio-demographic 

characteristics, had low participation. Screening programmes have to find ways to handle this 

urbanity factor (von Euler-Chelpin, IJC, 2007). 
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Table 5 Relative Risk of Sometime use and Never Use of Organized Mammography Screening in a 

capital area (Copenhagen Municipality, 1991-1999) Compared with an Urban/Rural Area (Funen 

County, 1993-2001), Denmark. Sequentially Adjusted 

 
Sometime vs.  always 

adjusted RR by 
sequence 

 

Never vs.  always 
adjusted RR by 

sequence 
 

 RR 95%CI RR 95%CI 

 
Copenhagen vs. Funen, crude 2.71 2.61-2.82 3.21 3.07-3.35 
Adjusted for age 2.64 2.54-2.75 3.04 2.91-3.17 
Adjusted for age, civil status 2.40 2.31-2.50 2.61 2.50-2.73 
Adjusted for age, civil status, type of citizenship 2.35 2.25-2.45 2.55 2.44-2.67 
Adjusted for age, civil status, type of citizenship, 
level of education 

2.37 2.27-2.47 2.58 2.47-2.70 

Adjusted for age, civil status, type of citizenship, 
level of education, days in hospital 

2.34 2.24-2.44 2.58 2.47-2.70 

Adjusted for age, civil status, type of citizenship, 
level of education, days in hospital, contact with 
physician 

2.34 2.25-2.44 2.63 2.51-2.76 

Adjusted for age, civil status, type of citizenship, 
level of education, days in hospital, contact with 
physician, contact with dental services 

2.29 2.20-2.39 2.55 2.43-2.67 

Source: von Euler-Chelpin, IJC, 2007 

2.7 False positive mammography test 

A screening programme will always imply that some participants test positive, although they turn 

out to be disease free after thorough assessment. These tests are called false positive tests, and 

they constitute one of the inevitable negative side-effects of screening (Njor, 2007). 

Table 6 Table 7 

  
Source: Njor, 2007 
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2.8 Clinical mammography 

Clinical mammography, i.e. all mammography outside the organised mammography programmes, 

is a key tool in diagnosing breast cancer. By clinical mammography we here mean diagnostic 

mammography, i.e. diagnosing women with symptoms, as well as opportunistic screening. 

Denmark has national guidelines for clinical mammography issued by the Danish Breast Cancer 

Cooperative Group and the National Board of Health (Jensen, 2006). 

Table 8 

 

Source: Jensen, 2006 
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2.9 The question of over-diagnosis 

Over-diagnosis, i.e. the detection of asymptomatic disease that would otherwise not have arisen 

clinically, is a much debated question. While the purpose of screening programmes is to detect 

disease before it becomes symptomatic, the introduction of screening will have some impact on the 

incidence. Consequently, while early detection is an advantage, over-diagnosis, if it exists, is a 

disadvantage. Svendsen (Svendsen, 2006) studied the possibility of over-diagnosis in two Danish 

mammography programmes, Copenhagen and County Funen. When the expected prevalence 

peak in the first screening round is taken into account as well as the artificial ageing of the women 

and the higher incidence rate in urban areas, they conclude that the data show no evidence of 

over-diagnosis or, if it would occur, of a very small magnitude. 

Key facts and figures 
 
National guidelines 1997 

�  Target group: 50-69 years 
�  Screening interval: 2 years 

 
Implemented programmes 

�  Municipalities of Copenhagen 1991, and Frederiksberg 1994 
�  County of Funen 1993 
�  Bornholm 2001, Vestsjælland 2004 
�  National coverage by the end of  2007 

 
Reduction of mortality in breast cancer in Copenhagen 

�  RR 0.75 (95% C.I. 0.63-0.89) 
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3. Compliance with EU recommendations 

 

3.1 Recommendations 

Mammography should be the method used in breast cancer screening. There is at present no 

convincing evidence for the effect of screening based on breast self examination or clinical breast 

examination. 

 

DENMARK – Cancer plan II recommends a rapid implementation of mammography screening on a 

national scale (Cancer Plan II).  

 

Women without symptoms of breast cancer should be offered mammography examination only in 

organised screening programmes with quality assurance at all levels. When mammography 

screening is offered, only women aged 50-69 should be invited. 

 

DENMARK – Currently organised mammography screening is not offered to all women in 

Denmark. National coverage is predicted for the end of 2007. Target group is women 50-69 years. 

 

Screening intervals should be two to three years. 

 

DENMARK – Screening interval is two years 

 

Breast cancer screening programmes should be organised in accordance with the European 

guidelines. 

 

DENMARK – Denmark is seeking to establish a central monitoring system of screening 

programmes on a national basis. The system should monitor screening activities, coverage, effect 

etc., in compliance with EU recommendations. The Cancer Plan II further recommends evaluation 

of short term aims such as participation, detection rate, false positive and false negative findings as 

well as long term aims such as incidence and mortality (Cancer Plan II).  
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3.2 Quality assurance 
 
Table 9 

 
Source: Njor, 2003  
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Table 10   

 
Source: Njor, 2003  
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4. Actions  
 

�  In 2006 we organised the 6th Nordic Mammography Screening 
Symposium in Copenhagen. The symposium attracted more than 700 
participants and the scientific programme extended over three days 
covering all aspects of mammography screening with a special emphasis 
on trends in incidence and mortality, organization of nationwide 
programmes, overdiagnosis, and future screening methods. A special 
sale of the European guidelines for quality assurance in breast cancer 
screening and diagnosis was organised at this venture. 

 
�  In 2008 we will host the International Cancer Screening Network (ICSN) 

Biennial Meeting. The meeting is a two-day event convened by the U.S. 
National Cancer Institute and The Institute of Public Health of Denmark 
at the University of Copenhagen. The meeting will take place June 4–6, 
2008, at the Lo-Skolen Conference Center in Helsingør, Denmark. 

 
 
Example of actions we have taken to disseminate information on breast cancer 
screening in Denmark: 
 

�  Information to general practitioners 
 

o Allan Jensen et al. Popular article on the work of our mammography 
screening research group, 2004 (Jensen, 2004) 
 

o Elsebeth Lynge. Popular articles on the state of the art of 
mammography screening, 2007 (Lynge, 2007) 

 
�  Information to Danish physicians 

 
o Anne Helene Olsen et al. Popular article on the state of the art of 

mammography screening, 2007 (Olsen, 2007) 
 

o My von Euler-Chelpin. Popular article on the lack of evidence for 
effect of breast self examination, 2007 (von Euler-Chelpin, UL, 2007) 

 
 
Actions we have taken to establish scientifically sound data on mammography 
screening: 
 

�  Providing correct data on the life time risk of a false positive 
mammogram. These data are important in Denmark where there is a 
very populistic campaign against mammography screening based on the 
risk of false positive mammograms. (Njor, 2007)  

 
�  Showing the importance of a correct study design in assessing the 

impact of mammography screening on breast cancer mortality. This is 
important because people look at the time trends in breast cancer 
mortality and claim that screening is ineffective (Olsen, 2007). 
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