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Appendix 
 
Age at invitation 
The Norwegian Breast Cancer Screening Program (NBCSP) invites all women in the target group based on their 
birth cohort and the municipality they reside in, to attend one of the NBCSP’s 30 screening facilities (26 stationary 
facilities and 4 mobile units) during the course of a defined two-year period. This implies that the women’s actual 
age at invitation will vary considerably. For example, women born in 1937-56 and residing in the county of Sogn 
og Fjordane were invited for screening in the period 1 January 2005 to 31 December 2006. This means that the 
youngest woman (born in December 1956) invited at the beginning of the screening round in that county (January 
2005) was aged 48 when invited. A further example is of women born in 1931-50 and residing in the counties of 
Troms and Finnmark who were invited in the period 22 May 2000 to 3 June 2002. This means that the oldest 
woman (born in January 1931) invited at the end of the screening round in those counties (June 2002) was aged 
71.5 when invited. 
 
When the NBCSP started as a pilot project, it was decided that all women should be invited to attend screening 
twice. This means that women from the counties of Akershus, Oslo, Rogaland and Hordaland who were born in 
1927-28 received an additional invitation in the period 1998-99. As an example, women born in 1927-28 and 
residing in Akershus were invited in the period 23 March 1998 to 27 March 2000. This means that the oldest 
woman (born in January 1927) invited at the end of the screening round in that county (March 2000) was aged 73.3 
when invited. This gives an overall age variation from 48 to 73.3 years. 
 
 
Norwegian mortality studies 
Kalager et al. applied the turn of the year closest to the counties’ date of implementation of the NBCSP as the 
approximated date of invitation for the women in the invited group: see their appendix for details (1). A woman 
who is invited at the end of the screening round in a county will be classified as invited two years before she 
received her first invitation to the programme. In addition, a half-year margin of error must be added for counties 
that started screening in May-June because of their approximation to the next turn of year. As a result, a woman 
may have been classified as invited up to 2.5 years before receiving her first invitation to the programme.  
 
Kalager et al. followed the women in relation to age up to the end of 2005 (1). I have calculated the average follow-
up time from date of invitation based on information in their paper: the number of women-years in the screening 
group, Table 1 in their appendix, and the study period given in their Figure 1. By dividing the number of women-
years by the average follow-up time for each region, we get the estimated number of women invited. The average 
follow-up time from invitation is thus calculated as 3.4 years (the sum of women-years divided by the sum of the 
number of women (2,337,322/696,866)) (Appendix, Table 1). 
 
Norwegian overdiagnosis studies 
In order to observe any decrease in cancer incidence rates in the period after the women reach the upper age limit 
of the NBCSP, it is a prerequisite that the women must have been invited previously. Based on population data 
(population as of 31 December grouped by county, 1-year age- and 1-year period groups)(2) and the date of 
implementation of the NBCSP in the various counties (information from the Cancer Registry of Norway), I have 
calculated the proportion of women-years invited in the period after end of screening in each of the three studies 
that evaluated overdiagnosis after the implementation of the NBCSP. All three studies include women aged 70-79 
in the post-screening period, but have different length of follow-up (3-5).  
 
Appendix Tables 2 and 3a show the population figures within the red demarcation line for the middle and right-
hand panel respectively in Figure 2. Since summarial figures are applied, the women-years must be assigned to the 
different categories (blue/pink/yellow) based on the implementation of the NBCSP. The diagonally split cells are 
apportioned equally between the two adjoining categories.  
 
Zahl & Mæhlen (3) study the four pilot counties in the period 1998-2009 (Appendix Table 2). Among women aged 
70-79, 36% of the women-years have never been invited (blue), 12% are still receiving invitations (pink), and 52% 
have been invited previously (yellow). 
 



Kalager et al. (4) study the period 1996-2005. Among the four pilot counties (their Region 1), 61% of the women-
years have never been invited (blue), 10% are still receiving invitations (pink), and 29% have been invited 
previously (yellow) (Appendix Table 3a). Among the next five counties (their Region 2), 71% of the women-years 
have never been invited (blue), 10% are still receiving invitations (pink), and 19% have been invited previously 
(yellow) (Appendix Table 3b). In the last two counties (their Region 6), 90% of the women-years have never been 
invited (blue) and 10% are still receiving invitations (pink) among women aged 70-79 in the post-screening period 
(Appendix Table 3c). 
 
Falk et al. (5) apply individual data and take into account the women’s screening history. All the women studied in 
the post-screening period have been invited previously (yellow). 
 
 
Appendix Table 1: Follow-up time from date of invitation, Kalager et al. (1) 

 
 
Appendix Table 2: Follow-up time (women-years) after end of screening for the four pilot counties (Akershus, 
Oslo, Hordaland and Rogaland) in the period 1998-2009 (data from Statistics Norway): middle panel in Figure 2, 
Zahl & Mælhen (3) 

 
 



 
Appendix Table 3a: Follow-up time (women-years) after end of screening for the four pilot counties (Akershus, 
Oslo, Hordaland and Rogaland, their Region 1) in the period 1996-2005 (data from Statistics Norway): right-hand 
panel in Figure 2, Kalager et al. (4) 

 
 
Appendix Table 3b: Follow-up time (women-years) after end of screening for the five next counties (East- and 
West-Agder, Telemark, Troms and Finnmark, their Region 2) in the period 2000-2005 (data from Statistics 
Norway), Kalager et al. (4) 

 
 



Appendix Table 3c: Follow-up time (women-years) after end of screening for the last two counties (Hedmark and 
Vestfold, their Region 6) in the period 2004-2005 (data from Statistics Norway), Kalager et al. (4) 
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