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• Reduced incidence carries great weight
• Mechanism of effect differs fundamentally
between programmes
• Which screening programmes we use is as 
much about timing and politics as about science 
and the benefit/harm balance
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A Department of Health representative told BBC News: 
"By spotting people who are at risk of heart attacks, 
diabetes, stroke and kidney disease we can help 
prevent them. The NHS Health Check programme is 
based on expert guidance.”1

“…I have put our original suggestion of systematic 
health checks on ice. Because it did not have the 
desired effect.” 
Astrid Krag, Danish Minister of Health2

1:  http://www.bbc.co.uk/news/health-19964600
2: Journal of the Danish Medical Association,  October 24th 2012
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Main results:

1 woman avoids a breast cancer death for 
every 3 overdiagnosed; 1 300 and 4 000 
women per year, respectively, in the UK.
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Breast screening should continue

But would the Panel also have 
recomended to implement breast
screening if it did not already exist?
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2.7 million women invited in 20091.

• False positives: 65,094 
• Benign core biopsies: 19,467
• Benign open biopsies: 1,539
• False negatives: ~33% of cases in a 
screened population were not detected
• Direct cost: £ 96 million 

1: NHS Breast Screening Programme: Annual Review 2011.
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New UK leaflet - improvements

• Clearly states that there is a choice
• Clear presentation of the most 
important harm
• No direct encouragement to attend
• No indication that breast screening 
reduce the risk of mastectomy
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New UK leaflet – pending
improvements

• Remaining harms must also be clearly
presented using absolute numbers
• The importance and long-term
consequences of false positive findings must 
be clearly stated
• Harms are not risks
• Pre-assigned appointments must be
abandonned
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Evidence from current
programmes

• Kalager et al. (NEJM 2010): 
10% (CI: 0.78 to 1.04)
average 6.6 years of follow-up

• Olsen et al. (Int J Cancer 2012): 
11% (CI: 0.77 to 1.12)
”up to 13 years of follow-up”
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Tumour size and breast screening

• Average tumour size in Denmark was
reduced from 33 mm in 1978-9 to 24 
mm in 1988-9.
• Average size reduction in the trials was
5 mm. 

Rostgaard et al. Acta Oncol 2010;49:313-21



The Nordic Cochrane Centre
Pharoah P, Professor of Cancer Epidemiology, Univ. of Cambridge.
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”The Panel’s primary conclusions about breast cancer mortality are based on
data reported in the Cochrane review…”
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How was the benefit estimated?

• Assumption 1: The randomised trials are equally
reliable.

• Assumption 2: The effect can be extrapolated as 
unchanged 8-17 years beyond trial duration.

• Assumption 3: Identical effect today as then.
• Assumption 4: The effect remains unchanged 10 

years beyond the screening age.
• Calculation: 20% fewer breast cancer deaths

today than without screening in the age group
55-79 years (58431) = 1461 fewer breast cancer 
deaths. 

1:  Average no. breast cancer deaths per year 2008-10: http://www.cancerresearchuk.org/cancer-
info/cancerstats/types/breast/mortality/uk-breast-cancer-mortality-statistics
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A B
100% participation ~80% participation

4-5 rounds 2-4 rounds

2 view 1 view

2 readers 1 reader

Screening every 12 month Screening every 24-33 month

Gøtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.
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A B
100% participation ~70% participation

4-5 rounds 2-4 rounds

2 view 1 view

2 readers 1 reader

Screening every 12 month Screening every 24-33 month

A finds smaller average size tumors than B

Gøtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.



The Nordic Cochrane Centre

A B
100% participation ~70% participation

4-5 rounds 2-4 rounds

2 view 1 view

2 readers 1 reader

Screening every 12 month Screening every 24-33 month

A finds smaller average size tumors than B

Individual randomisation Cluster-randomisation (45)

Presents demographic data Do not present demographic data

Consistent, transparent reporting Inconsistent, unclear reporting

Blinded, external cause of death evaluation No blinded cause of death evaluation

Gøtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.
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A B
100% participation ~70% participation

4-5 rounds 2-4 rounds

2 view 1 view

2 readers 1 reader

Screening every 12 month Screening every 24-33 month

A finds smaller average size tumors than B

Individual randomisation Cluster-randomisation (45)

Presents demographic data Do not present demographic data

Consistent, transparent reporting Inconsistent, unclear reporting

Blinded, external cause of death evaluation No blinded cause of death evaluation

3% reduction (-26% to +27%)*
2% increase(-22% to + 33%)*

42% reduction (-55% to -3%)*
24% reduction (-39% til -5%)*

* Thirteen years follow-up

Gøtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.
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• Assumption 1: The randomised trials are equally
reliable.

• Assumption 2: The effect can be extrapolated as 
unchanged 8-17 years beyond trial duration.

• Assumption 3: Identical effect today as then.
• Assumption 4: The effect remains unchanged 10 

years beyond the screening age.
• Calculation: 20% fewer breast cancer deaths

today than without screening in the age group
55-79 years (58431) = 1461 fewer breast cancer 
deaths. 

1:  Average no. breast cancer deaths per year 2008-10: http://www.cancerresearchuk.org/cancer-
info/cancerstats/types/breast/mortality/uk-breast-cancer-mortality-statistics
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“Between the late 1980s and 2008-2010, 
breast cancer mortality rates fell by 50% in 
the 15-39 age group, by 47% in the 40-49 
age group, 45% in the 50-64 age group, 40% 
in the 65-69 age group and by 26% in 
women aged over 70 years.”1

1: http://www.cancerresearchuk.org/cancer-info/cancerstats/types/breast/mortality/uk-breast-
cancer-mortality-statistics
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Copyright ©2010 BMJ Publishing Group Ltd.

Jørgensen KJ, Zahl PH, Gøtzsche PC. BMJ 2010;340:c1241

Breast cancer mortality rates for screened and non-screened areas in Denmark
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A: Excess cancers as a proportion of cancers diagnosed over long-term follow- up.
B: Excess cancers as a proportion of cancers diagnosed during the screening period. 
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How was overdiagnosis estimated?

• Modelling based on observed invasive breast cancer 
incidence in the UK.
• 2250 linear and Poisson regression models applied to 
data from 1975-2004 with various assumptions.
•Most model results estimated ~3000 overdiagnosed
invasive breast cancers per year.
•50-69 years: 23,297 invasive, 3,931 CIS. 19% ODX = 
5,920 cases per year in the UK.1

1: http://www.cancerresearchuk.org/cancer-
info/cancerstats/types/breast/incidence/
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Conclusions on Marmot-report:
• The benefit was overestimated and not based on
an observed effect in the UK, but extrapolations.
• The major harm is clearly visible in UK statistics, 
but was underestimated. 
•Improved treatment is the major cause of 
observed reductions in breast cancer mortality in 
the UK. 
• An improvement in all cause or all cancer 
mortality has never been demonstrated. 
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Breast screening controversy continues

”At what stage must we seriously
consider whether this screening 
is a good use of £96m of the NHS 
budget?” 
Fiona Godlee, Editor’s Choice, 
BMJ.

BMJ 2013;346:f477.
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checks-preventive-tests-public-health
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"Preventive health check-ups are an irrational battery 
of tests carried out on healthy people whose main 
indication is that they have money in their pockets. It is 
not scientific and can be completely avoided,“ 
Dr. Abhay Shukla, Centre for Enquiry in Health and 
Allied Themes (CEHAT), Pune.

“A hospital administrator said preventive cancer 
checks carried out in his hospital recently had 
revealed ovarian cancer in two of the 100 women 
who had signed up. "For them, it was a life-saving 
diagnosis," he said.”

http://articles.timesofindia.indiatimes.com/2012-10-17/mumbai/34524140_1_preventive-
checks-preventive-tests-public-health



The Nordic Cochrane Centre



The Nordic Cochrane Centre



The Nordic Cochrane Centre

• ”..the UK breast screening programme confer significant benefit and should
continue.”

• ”The Panel believes that overdiagnosis occurs”

• ”Clear communication of these harms and benefits to women is essential and 
is the core of how a modern health system should function.”

• ”…the estimates provided are from studies with many limitations and [the] 
relevance to present-day screening programmes can be questioned, they have 
substantial uncertainty and should be regarded as only an approximate guide.”

• ”The Panel relied mainly on findings from randomised trials…”

• ”Randomised trials that elucidate the appropriate treatment of screen-
detected ductal carcinoma of the breast are encouraged.”

• ”the overall cost-effectiveness of the UK breast cancer screening programme
needs to be reassessed.”
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“This means that women should be able to 
make a genuinely informed choice based on an 
understanding about why they are attending 
for screening”.

“Designed to ensure that women are told what 
screening can and cannot achieve, the leaflet 
includes an explanation about false positive 
and false negative results […]”.

http://www.cancerscreening.nhs.uk/breastscreen/publications/ia-02.html



The Nordic Cochrane Centre http://www.cancerscreening.nhs.uk/breastscreen/publications/ia-02.html



The Nordic Cochrane Centre http://www.cancerscreening.nhs.uk/breastscreen/publications/ia-02.html



The Nordic Cochrane Centre

0

100

200

300

400

500

600

700

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

M
as

te
ct

om
ie

s 
pe

r 1
00

,0
00

 w
om

en

Year 

Copenhagen

Funen

Non-screened areas

Screening introduced in Copenhagen in 1991 Screening introduced in Funen in 1994

Ages 50-69 years

Mastectomy use in sreened and non-screened areas in Denmark

Jørgensen KJ et al. Radiology 2011; 260:621-7



The Nordic Cochrane Centre

”Monitoring the effectiveness of 
screening.

This can be done approximately by 
examining trends in age-specific breast
cancer mortality available from routine
statistics.”

The Forrest Report, 1986



The Nordic Cochrane Centre

Mayor S. BMJ 2009; 338: b1710. Copyright ©2009 BMJ Publishing Group Ltd.

Mayor S. BMJ 2009;338:b1710 Mayor S. BMJ 2009;338:b1710
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Why does vehement opposition to screening 
come from Denmark, which has one of Europe’s

highest breast cancer mortality rates?

Denmark still has one of the highest breast cancer mortality rates in 
Europe, similar to that of Serbia. On the other hand, Finland and Sweden
have among the lowest breast cancer mortality rates in Europe, although
all the Nordic countries use identical breast cancer treatment guidelines. 
The health care systems among these countries are similar in most other
aspects as well, except that Finland and Sweden introduced nationwide
screening more than two decades ago. The implementation of organized
nationwide screening should dramatically decrease breast cancer mortality
throughout Denmark, as has already happened in Sweden and Finland. 

Dean P, Tabár L, Yen MF. BMJ 2010 Rapid Response
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“The 10-year fatality of screen-
detected tumours is 50% lower 
than that of symptomatic 
tumours” 

Steven Duffy, Professor of Statistics, St. Barts & the 
London Medical and Dental Schools. NHS BSP 
Annual Review 2008.

NHS BSP Annual Review 2008.
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Copyright restrictions may apply.

Welch HG et al. Arch Intern Med 2007;167:2289-2295.

Lead-time bias
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Length bias

Welch HG et al. Arch Intern Med 2007;167:2289-2295.
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Healthy Screenee effect.

“The screenees are the healthy, 
well-educated, affluent, physically
fit, fruit and vegetable eating, non-
smokers with long-lived parents.”

J. A. Muir Gray, former Programmes Director, 
National Screening Commitee, UK.
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Tumor diameter (cm)

>2.0 cm: advanced breast cancer,
mean palpable size

>0.1 cm/19 doublings: metastasis possible

29-30 doublings: mammographic detection possible.
> 15 mm: 47%; 10-15 mm: 28%; <10 mm: 25%.

>30 doublings: some tumors palpable
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