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ABSTRACT
Objective To determine whether the previously observed

25% reduction in breast cancer mortality in Copenhagen

following the introduction of mammography screening

was indeed due to screening, by using an additional

screening region and five years additional follow-up.

DesignWeused Poisson regression analyses adjusted for

changes in age distribution to compare the annual

percentage change in breast cancer mortality in areas

where screening was used with the change in areas where

it was not used during 10 years before screening was

introduced and for 10 years after screening was in

practice (starting five years after introduction of

screening).

Setting Copenhagen, where mammography screening

started in 1991, and Funen county, where screening was

introduced in 1993. The rest of Denmark (about 80% of

the population) served as an unscreened control group.

Participants All Danish women recorded in the Cause of

Death Register and Statistics Denmark for 1971-2006.

Main outcome measure Annual percentage change in

breast cancer mortality in regions offering mammography

screening and those not offering screening.

Results In womenwho could benefit from screening (ages

55-74 years), we found a mortality decline of 1% per year

in the screening areas (relative risk (RR) 0.99, 95%

confidence interval (CI) 0.96 to 1.01) during the 10 year

period when screening could have had an effect (1997-

2006). In women of the same age in the non-screening

areas, there was a decline of 2% in mortality per year

(RR 0.98, 95%CI 0.97 to 0.99) in the same 10 year period.

In women who were too young to benefit from screening

(ages 35-55 years), breast cancer mortality during 1997-

2006 declined 5% per year (RR 0.95, CI 0.92 to 0.98) in

the screened areas and 6% per year (RR 0.94, CI 0.92 to

0.95) in the non-screened areas. For the older age groups

(75-84 years), there was little change in breast cancer

mortality over time in both screened and non-screened

areas. Trends were less clear during the 10 year period

before screeningwas introduced,with a possible increase

in mortality in women aged less than 75 years in the non-

screened regions.

ConclusionsWe were unable to find an effect of the

Danish screening programme on breast cancer mortality.

The reductions in breast cancer mortality we observed

in screening regions were similar or less than those in

non-screened areas and in age groups too young to

benefit from screening, and are more likely explained by

changes in risk factors and improved treatment than by

screening mammography.

INTRODUCTION

Comprehensive systematic reviewsof randomised trials
of mammography screening have estimated that mam-
mography reduces breast cancermortalityby15-16%.12

The trials in these reviewswere carried out decades ago,
however, and publicly available screening programmes
could yield a different effect from that in the trials
because of differences in the qualifications of the staff,
type of equipment, and uptake rates. Furthermore,
there have been advances in treatment since the trials
were completed and “breast awareness” has increased.
It is therefore important to evaluate continuously the
effect of public mammography screening programmes
to ensure that they live up to expectations.

Denmark is uniquely suited for observational studies
of mammography screening because the country has
had a period of 17 years where only about 20% of the
populationhas beenoffered screening; that is, there is a
concomitant non-screened control group. There are,
however, substantial problems in using observational
studies to estimate the effect of screening.3 For exam-
ple, a decline in breast cancer mortality following the
introduction of screening would not necessarily be
caused by screening.

A cohort study from 2005 by Olsen et al compared
Copenhagen,where screeningwas introduced in 1991,
with non-screened areas in Denmark and reported a
25% reduction in breast cancer mortality that was
attributed to screening.4 However, there are three
important concerns about this result.5-7 Firstly, the full
mortality reduction appeared three years after screen-
ing started and did not increase in the remaining obser-
vation period.4 The mechanism of screening is to
advance the time of diagnosis; therefore, an effect is
not expected to appear in the first few years after its
introduction but is expected to emerge after about
five years and increase with further follow-up.3 That
the full effect appeared after only three years suggests
that factors other than screening are the cause of the
mortality reduction observed.
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