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Types of Evidence  
Supporting Screening

Randomized controlled trials
Case-control studies
Incidence-based mortality studies
Trend studies
Expert opinion
Anecdotal reports

Data limited to randomized controlled
trials involves screening only with

mammography, only at ages 40-69,
and only for average-risk women.

American Cancer Society Statistics
Slide courtesy of Victor Vogel, MD
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RCT Evidence (Ages 40-69)

Relative risk = 0.80 (0.73-0.86)
Radiol Clin North Am 2004; 42:793-806

20% ↓ Mort. 
 .8 



4
Click here for  
Table of Contents

RCT Evidence (Ages 40-69)

Relative risk = 0.79 (0.73-0.86)
Breast Cancer Management 2012; 1:31-38

20% ↓ Mort. 
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21% ↓ Mort. 

RCT Evidence (Ages 40-69)

Relative risk = 0.80 (0.73-0.86)
Lancet 2012; 380:1778-1786

RCT Evidence (Ages 40-69)

•	 Scientific rigor of RCT experimental design is necessary 
to establish the benefit of mortality reduction

•	 Magnitude of observed benefit in RCTs is likely to 
underestimate the actual benefit achieved in the clinical 
practice setting
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Why Do RCTs Underestimate Benefit?

Why Else Do RCTs Underestimate 
Benefit?

Types of Evidence Supporting Screening

•	 Non-compliance in the cohort invited to screening
•	 Contamination in the cohort not invited to screening

Screening intervals too long
Too few screening rounds
Follow-up times too short
One versus two mammographic views
Suboptimal mammographic technique
Recall rates too low

Randomized controlled trials
Case-control studies
Incidence-based mortality studies
Trend studies
Expert opinion
Anecdotal reports
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Case-Control Studies (Ages 40-75)

Cancer Epidemiol Biomarkers Prev 2012; 21:1479-1488

49% ↓ Mort. 
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Invited vs Not Invited 

Screened vs Unscreened 

48% ↓ Mort. 

31% ↓ Mort. 

Case-Control Studies (Ages 40-75)

J Med Screen 2012; 19 Suppl 1:14-25
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Europe Service Screening

J Med Screen 2012; 19 Suppl 1:14-25

Invited vs Not Invited 

Screened vs Unscreened 

25% ↓ Mort. 

38% ↓ Mort. 
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Intention-to-Screen vs. Actually 
Screened

Europe Service Screening (Ages 50-74)

•	 Intention-to-screen takes the societal perspective, of 
special interest to those who must plan and pay for 
screening (insurers, policy planners, governments)

•	 Actually screened reflects clinical practice, taking the 
individual woman’s (patient’s) perspective

Screened vs Unscreened 

38% ↓ Mort. 

J Med Screen 2012; 19 Suppl 1:14-25
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Canada Service Screening (Ages 40-79)

J Natl Cancer Inst 2014; 106(11):dju261 dci:10.1093/jnci/dju261

40% ↓ Mort. 
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Canada Service Screening  
(Ages 40-49, 50-59)

Ages 40-49: 44% ↓ Mort. 

Ages 50-59: 40% ↓ Mort. 

J Natl Cancer Inst 2014; 106(11):dju261 dci:10.1093/jnci/dju261
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Reliable service screening data are not available from 
the United States because, for a variety of reasons, here 
screening is provided ad hoc (opportunistic) rather than 
within centrally organized population-based screening 
programs.

In the USA, we also have no national tumor registry to 
permit tracking of outcomes among all women, or among 
screened versus unscreened women.

Age-Adjusted U.S. Death Rate –  
Female Breast Cancer (Invasive)

SEER Cancer Statistics Review 1975-2011           (http://seer.cancer.gov/csr/)
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Causes of BC Mortality Reduction

Screening (early BC detection)
Improved BC treatment

N Engl J Med 2005; 353:1784-1792
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Causes of BC Mortality Reduction

N Engl J Med 2005; 353:1784-1792
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Service Screening in Sweden

Some counties offered screening to women ages 40-49, 
other counties did not
Natural experiment:  breast cancer care in all counties was 
otherwise the same
Larger age 40-49 population studied than all RCTs 
combined (16 million person-years)
26% mortality reduction for women living in screening 
(invited) vs non-screening counties, mean follow-up 16 
years

Cancer 2011; 117:714-722
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Estimates of Advanced  
Cancer Frequency

N Engl J Med 2005; 353:1784-1792
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Estimates of Advanced  
Cancer Frequency

- 37% Cancer 2014; 120:2649-2656
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Non-Advanced Invasive  
Cancer Frequency

Cancer 2012; 118:5728-5732

(Screened) 

(Unscreened) 

Non-Advanced Invasive Cancers  



20
Click here for  
Table of Contents

Advanced Invasive Cancer Frequency

(Screened) 

(Unscreened) 

Advanced Invasive Cancers  

Cancer 2012; 118:5728-5732
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Advanced Invasive Cancer Frequency

Breast J 2015; 21(1):1-8
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Advanced Invasive Cancer Frequency

Breast J 2015; 21(1):1-8

r = 0.94 
p < .001 
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Advanced Invasive Cancer Frequency

Breast J 2015; 21(1):1-8
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Benefits of Mammography Screening

Less Morbidity from Cancer Treatment

Mortality reduction
Less morbidity from cancer treatment
•	 Less extensive surgery
•	 Less frequent chemotherapy
•	 Less aggressive chemotherapy

Studies in USA, Canada, Europe, Australia
Am Surg 1999; 65(11):1061-1066
ANZ J Surg 2001; 71(7):398-402
AJR Am J Roentgenol 2005; 184(1):324-329
Brit J Cancer 2006; 95(9):1265-1268
Int J Cancer 2007; 120(10):2185-2190
Radiology 2012; 262(3):797-806
Radiology 2014; 273(3):686-694
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Less Morbidity from Cancer Treatment

	 Ages	 Surgery	 ChemoRx
Am Surg	 40-49	  		
ANZ J Surg	 50-69	 		
AJR	  All		  

Brit J Cancer	 All	  		
Int J Cancer	 All	 	 

Radiol 2012	 40-49	 	 

Radiol 2014	 ≥75	 	 

Benefits of Mammography Screening

Mortality reduction
Less morbidity from cancer treatment
•	 Less extensive surgery
•	 Less frequent chemotherapy
•	 Less aggressive chemotherapy
Reduced anxiety (true-negatives)
Reduced anxiety (earlier diagnosis)
Identify high-risk lesions for Dx / Rx


