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The Screening ParadigmThe Screening Paradigm

•• Identify a health problem before it causes Identify a health problem before it causes 
trouble, and remove or treat it.trouble, and remove or treat it.

•• Do this for everyone at risk for the diseaseDo this for everyone at risk for the disease
•• This maintains health and prevents disease, This maintains health and prevents disease, 

both for individuals and the population.both for individuals and the population.



Screening for Breast CancerScreening for Breast Cancer

•• The earlier we find the cancer, the better.The earlier we find the cancer, the better.
•• Screen all women at risk for breast Screen all women at risk for breast 

cancer.cancer.



Canadian Task Force: Information Canadian Task Force: Information 
Needed for ScreeningNeeded for Screening

•• Risk and severity of conditionRisk and severity of condition
Breast cancer incidence & mortalityBreast cancer incidence & mortality

•• Effectiveness of screening procedure and Effectiveness of screening procedure and 
followfollow--up treatmentup treatment
Effectiveness of screening & early treatment Effectiveness of screening & early treatment 

in preventing breast cancer mortalityin preventing breast cancer mortality

•• Characteristics of the screening testCharacteristics of the screening test
Sensitivity, specificity, cost, simplicity, safety,  Sensitivity, specificity, cost, simplicity, safety,  

acceptability, acceptability, labellinglabelling effectseffects





History of Breast Cancer History of Breast Cancer 
Screening in the U.S.Screening in the U.S.
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Screening for Breast CancerScreening for Breast Cancer
Seriousness of ConditionSeriousness of Condition
•• Most common nonMost common non--skin cancer in of cancers in skin cancer in of cancers in 

German women (146/100,000 in Saarland, 2002)German women (146/100,000 in Saarland, 2002)
•• Most common cause of cancer death in German Most common cause of cancer death in German 

women (18.2/100,000)women (18.2/100,000)
Effectiveness of MammographyEffectiveness of Mammography
•• 8 8 RCTsRCTs with ~ 500,000 womenwith ~ 500,000 women
•• Reduction in BC mortality Reduction in BC mortality 

Age 50Age 50--69 ~ 16 to 35% 69 ~ 16 to 35% 
Age 40Age 40--49 ~ 15 to 25%49 ~ 15 to 25%

MammographyMammography
•• Most sensitive and specific screening test for BCMost sensitive and specific screening test for BC



Lesson #1Lesson #1

Population scientists disagree on BCSPopulation scientists disagree on BCS



Expert Groups Expert Groups 
BCS RecommendationsBCS Recommendations

•• Cochrane Cochrane (O&G, 2001)(O&G, 2001) No No 
•• USPSTF USPSTF (2002)(2002) Yes for 40+ Yes for 40+ 

(Grade B)(Grade B)
•• NCI PDQ NCI PDQ (2005)(2005) MaybeMaybe
•• Canadian TFPHE Canadian TFPHE Yes for 50Yes for 50--6565

No for 40No for 40--4949
•• IARCIARC Yes for 50Yes for 50--6969

Maybe for 40Maybe for 40--4949





BCS in European CountriesBCS in European Countries
IntervalInterval No.No.

AgesAges (Years)(Years) ViewsViews

•• Germany Germany 50+             150+             1 2/22/2
•• SwedenSweden 4040--74       1.574       1.5--2           2/1 2           2/1 
•• UKUK 5050--64          3               2/164          3               2/1
•• Netherlands   Netherlands   5050--74          2               2/174          2               2/1
•• NorwayNorway 5050--69          2               2/269          2               2/2
•• SpainSpain 4545--64          2               1/164          2               1/1



Lesson # 2Lesson # 2

Increase your awareness of, and search Increase your awareness of, and search 
for, “unintended consequences” of for, “unintended consequences” of 
screening.  screening.  



Unintended Consequences Unintended Consequences 
of Breast Cancer Screeningof Breast Cancer Screening

(Harms)(Harms)
FalseFalse--positive mammogramspositive mammograms
OverdiagnosisOverdiagnosis (DCIS)(DCIS)



FalseFalse--Positive MammogramPositive Mammogram
An abnormal mammogram resulting in a An abnormal mammogram resulting in a 
recommendation for further assessment for a recommendation for further assessment for a 
woman who is found ultimately not to have woman who is found ultimately not to have 
cancercancer

% of Abnormal Mammograms % of Abnormal Mammograms 
that are Falsethat are False--Positive Positive 
The percentage of abnormal mammograms The percentage of abnormal mammograms 
requiring further assessment that are in women requiring further assessment that are in women 
who are found ultimately not to have breast who are found ultimately not to have breast 
cancercancer



Frequency of FalseFrequency of False--PostitvePostitve
MammogramsMammograms

AbnormalAbnormal % % AbnlAbnl mammam
mammogramsmammograms that are FPthat are FP

(%)(%) (%)(%)

•• NetherlandsNetherlands 0.90.9--1.41.4 5050--5656
•• NorwayNorway 2.92.9--4.5 4.5 6969--7777
•• UKUK 33--88 ~88~88
•• USAUSA 11   11   9696



Estimated Risk of at Least One False Estimated Risk of at Least One False 
Positive Screening MammogramPositive Screening Mammogram
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Consequences of FConsequences of F--P P 
MammogramsMammograms

• Financial – adds 33% to cost of screening 
program

• Personal – Causes anxiety among women
• Health-care utilization – Increases patient visits 

for non breast-related reasons

Bottom line:  Patients do not react well to hearing, 
“Your screening test was not quite normal.”



The last well personThe last well person

“If the behavior of doctors and the public “If the behavior of doctors and the public 
continues unabated, eventually every well continues unabated, eventually every well 
person will be labeled sick.”person will be labeled sick.”

Clifton Meador, MDClifton Meador, MD
NEJM 1994;330:440NEJM 1994;330:440



Predicting Cumulative Risk of Predicting Cumulative Risk of 
FalseFalse--Positive MammogramsPositive Mammograms

Highest risk woman – 98 % after 1 mammogram
Young age (40), estrogen user, 3 previous 
biopsies, family hx of BC, no comparison with 
previous mammogram, 3 yrs between screens, 
radiologist tends to call positive mammograms

Lowest risk woman – 5% after 9 mammograms
Old age (70), no estrogen, no breast biopsies, no 
fm hx of BC, mammogram compared to 
previous one, 1 yr between screens, radiologist 
does not tend to call positive mammograms

Christiansen et al, JNCI, 2000



Cumulative Risk of a FP Cumulative Risk of a FP 
Mammogram after 10 ScreensMammogram after 10 Screens

NorwayNorway
%%

USAUSA
%%

Abnormal Abnormal 
mammogramsmammograms 2.9 2.9 –– 4.54.5 7.17.1

FP mammogramsFP mammograms 69 69 –– 7878 9292

Risk of FP after Risk of FP after 
10 screens10 screens

20.820.8 49.149.1

HofvindHofvind et al, Cancer 2004et al, Cancer 2004
Elmore et al, NEJM 1998Elmore et al, NEJM 1998



OverdiagnosisOverdiagnosis

DuctalDuctal Carcinoma in SituCarcinoma in Situ
(DCIS)(DCIS)





DCIS DCIS -- PrognosisPrognosis

•• Almost all women survive in first 9 years (Almost all women survive in first 9 years (ErnsterErnster et et 
al, 1996)al, 1996)

•• Recurrent cancers over 12 years (Fisher et al, 2001)Recurrent cancers over 12 years (Fisher et al, 2001)

InvasiveInvasive
All RecurrencesAll Recurrences RecurrencesRecurrences

%% %%
LumpectomyLumpectomy 31.731.7 14.114.1
Lumpectomy & RadiationLumpectomy & Radiation 15.715.7 7.87.8



Lesson # 3 Lesson # 3 –– The Modern Screening The Modern Screening 
QuandryQuandry

• Technology can find lesions that look but don’t act 
like cancer in large numbers of people

• We do not know which of these lesions will progress to 
act like cancer

• The quandry - what to do?



Monitoring Screening Monitoring Screening 
ProgramsPrograms

•• Breast Cancer Mortality RateBreast Cancer Mortality Rate
•• Rate of advanced cancersRate of advanced cancers
•• Stage distributionStage distribution
•• Prevalence rate and rate of interval cancersPrevalence rate and rate of interval cancers
•• Participation rateParticipation rate
•• Recall rateRecall rate

Commission of the European Commission of the European 
Communities (2001)Communities (2001)



Lesson # 4 Lesson # 4 
Interaction between Breast Interaction between Breast 

Cancer Screening & TreatmentCancer Screening & Treatment



Death from Breast Cancer among Women 30 to 79 Years of Age from 1975 to 2000 
(Panel A) and under Hypothetical Assumptions about the Use of Screening Mammography 

and Adjuvant Treatment (Panel B)

Berry, D. A. et al. N Engl J Med 2005;353:1784-1792



Lesson #5Lesson #5
The Social Context of Breast The Social Context of Breast 

Cancer ScreeningCancer Screening









Fear of Breast CancerFear of Breast Cancer

Community SurveyCommunity Survey
2020--25%25% Worried about breast cancerWorried about breast cancer
40 40 –– 50%50% Feared finding breast cancerFeared finding breast cancer
70 70 –– 85 %85 % Thought looking for it makes Thought looking for it makes 

women worrywomen worry

Survey of Women in Their 40sSurvey of Women in Their 40s
Overestimated risk of dying >20Overestimated risk of dying >20--foldfold
Overestimated risk of developing breast cancer Overestimated risk of developing breast cancer 
~ 6 fold~ 6 fold





66thth LessonLesson
Study How to Communicate Study How to Communicate 

with the Publicwith the Public
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Screening Programs:Screening Programs:
Lessons for Population ScientistsLessons for Population Scientists

•• RCTsRCTs are necessary but not sufficientare necessary but not sufficient
•• “Unintended consequences” are far more “Unintended consequences” are far more 

common than cancercommon than cancer
•• Screening picks up Screening picks up premalignantpremalignant lesions that lesions that 

will not develop into cancerwill not develop into cancer
•• Treatment advances will effect screening Treatment advances will effect screening 
•• The social context of cancer and screening is The social context of cancer and screening is 

importantimportant
•• Communication to the lay public is keyCommunication to the lay public is key





EBM ControversiesEBM Controversies

oesoes mammography work in younger women mammography work in younger women 
(under age 50)?(under age 50)?

oesoes mammography work at all?mammography work at all?



Lancet Cochrane Review by Lancet Cochrane Review by 
Olsen and Olsen and GotzscheGotzsche in 2000 in 2000 

and 2001and 2001

• 5 of 8 studies (and part of a 6th) flawed
• Remaining 2 ½ studies showed no effect 

of mammography



What were the “Fatal Flaws”?What were the “Fatal Flaws”?

• Unequal distribution of characteristics
E.g., breast lumps in HIP, age in Swedish 
studies, SES in Edinburgh

• Varying numbers of women reported
• Combined Swedish studies showed no 

overall mortality reduction
• Cause of death not always masked (HIP)



Answers by InvestigatorsAnswers by Investigators

• Varying numbers
Age versus dates of birth
Late exclusion of some ineligible women

• Unequal distribution of characteristics
Cluster randomization in some studies
Small absolute differences
Some differences biased against screening

• Latest update of Swedish studies found 
decrease in overall mortality







For all we do in medicine, we must For all we do in medicine, we must 
determine  determine  

“the benefits of medical interventions “the benefits of medical interventions 
in relation to their hazards and in relation to their hazards and 
costs.”costs.”

Kerr L. White, MDKerr L. White, MD
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