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Importance of breast cancer 
and screening

‣ Second-leading cause of cancer death in US 
women 

‣ First is lung cancer 

‣ Widespread use of screening and advances in 
treatments credited with significant reduction in 
mortality
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Detection
‣ Film mammography recommended in 2002 by the USPSTF because of its adequate 

sensitivity (77% to 95%) and specificity (94% to 97%). 

‣ Sensitivity measures the proportion of actual positives which are correctly identified as 
such.  

‣ 77% - 95% of women with breast cancer have positive mammography screening. 

‣ False negatives: 5% - 23% of women with breast cancer have negative 
mammography screening. 

‣ Specificity measures the proportion of negatives which are correctly identified 

‣ 94% - 97% of women who don’t have breast cancer have negative 
mammography screening. 

‣ False positives: 3% - 6% of women who don’t have breast cancer have positive 
mammography screening. 

3From: http://www.ahrq.gov/clinic/uspstf09/breastcancer/brcanup.htm

http://www.ahrq.gov/clinic/uspstf09/breastcancer/brcanup.htm


Benefits of early detection & 
intervention

‣ Greatest benefit in women 60-69. 

‣ Greater absolute reduction in mortality for women 
50 - 75 than 40 - 49. 

‣ For women 75 and older, evidence of benefits is 
lacking. 

‣ Evidence of additional benefits of CBE and digital 
mammography and MRI as a replacement to film 
mammography is lacking.
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Harms of early detection & 
intervention

‣ Psychological harms, unnecessary imaging tests and biopsies. 

‣ Inconvenience due to false positive screening results (more 
common for women 40 - 49). 

‣ Overdiagnosis: Treatment of cancer that would not become 
clinically apparent during lifetime (more common for women in 
older age groups). 

‣ Unnecessary treatment of cancer that would have become 
clinically apparent but not have shortened life. 

‣ Radiation exposure (minor concern).
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2002 USPSTF 
Recommendations

‣ For women aged 40 and older: screening 
mammography, with or without CBE, every 1-2 
years (grade B recommendation) 

‣ Insufficient evidence to recommend for or against  

‣ routine CBE alone to screen for breast cancer 
(grade I statement) 

‣ teaching or performing BSE (grade I 
statement)

6From: http://www.ahrq.gov/clinic/pocketgd09/gcp09s2.htm#BreastScreening



What do the USPSTF letter 
grades mean?

‣ The USPSTF's recommendations are based on its assessment of 
net benefit = identified benefits - identified harms.  

‣ A grade: Interventions that are deemed to have substantial net 
benefit  

‣ B grade: Interventions with moderate to substantial net benefit  

‣ C grade: Interventions with small net benefit 

‣ D grade: Interventions that have no net benefit (have harms that 
exceed the benefits) 

‣ I statement: If the evidence does not meet USPSTF standards, an 
"I statement" is issued.

7From: http://www.acog.org/from_home/Misc/uspstfInterpretation.cfm



Early media coverage of proposed changes
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ACS Recommends 2009 USPSTF 
Recommendation

Ages 40-49 Yearly No routine screening

Ages 50-74 Yearly Biennial

Ages 75 and 
older Yearly Insufficient evidence to 

asses benefits

BSE Starting in 20s Recommends 
teaching

Recommends against 
teaching

CBE
20s & 30s Every 3 years Insufficient evidence to 

asses benefits40s Every year

DM & 
MRI All ages N/A Insufficient evidence to 

asses benefits& harms
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Based on what evidence did the USPSTF 
update their recommendations in 

November 2009?
‣ Systematic review of published evidence of the efficacy of five screening methods:  

1. film mammography 

2. clinical breast examination (CBE) 

3. breast self-examination (BSE) 

4. digital mammography 

5. magnetic resonance imaging (MRI) 

‣ Two studies commissioned by the task force: 

6. a decision analysis that used population modeling techniques to compare the expected 
health outcomes and resource requirements of starting and ending mammography 
screening at different ages and using annual vs. biennial screening intervals 

7. a targeted systematic evidence review of six selected questions relating to the benefits and 
harms of screening
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‣ Relative contributions of screening and treatment to observed decreases in deaths 
from breast cancer were evaluated under 6 different models. 

‣ Models differ in assumptions about development of cancer, tumor growth, effect of 
treatment on hazard for death from breast cancer, etc. 

‣ Evaluated 20 different screening strategies in terms of start and end age and 
frequency (annual / biennial), including no screening. 

‣ Models assume 100% adherence to screening and indicated treatment. 

‣ Cohort of women born in 1960 followed throughout entire lifetime starting at age 25. 

‣ Benefits considered: % of reduction in BC mortality and life years gained 

‣ Harms: False-positive mammography, unnecessary biopsies and overdiagnosis
11

Effects of Mammography Screening Under Different Screening
Schedules: Model Estimates of Potential Benefits and Harms
Jeanne S. Mandelblatt, MD, MPH; Kathleen A. Cronin, PhD; Stephanie Bailey, PhD; Donald A. Berry, PhD; Harry J. de Koning, MD, PhD;
Gerrit Draisma, PhD; Hui Huang, MS; Sandra J. Lee, DSc; Mark Munsell, MS; Sylvia K. Plevritis, PhD; Peter Ravdin, MD, PhD;
Clyde B. Schechter, MD, MA; Bronislava Sigal, PhD; Michael A. Stoto, PhD; Natasha K. Stout, PhD; Nicolien T. van Ravesteyn, MSc;
John Venier, MS; Marvin Zelen, PhD; and Eric J. Feuer, PhD; for the Breast Cancer Working Group of the Cancer Intervention and Surveillance
Modeling Network (CISNET)*

Background: Despite trials of mammography and widespread use,
optimal screening policy is controversial.

Objective: To evaluate U.S. breast cancer screening strategies.

Design: 6 models using common data elements.

Data Sources: National data on age-specific incidence, competing
mortality, mammography characteristics, and treatment effects.

Target Population: A contemporary population cohort.

Time Horizon: Lifetime.

Perspective: Societal.

Interventions: 20 screening strategies with varying initiation and
cessation ages applied annually or biennially.

Outcome Measures: Number of mammograms, reduction in
deaths from breast cancer or life-years gained (vs. no screening),
false-positive results, unnecessary biopsies, and overdiagnosis.

Results of Base-Case Analysis: The 6 models produced consistent
rankings of screening strategies. Screening biennially maintained an
average of 81% (range across strategies and models, 67% to 99%)
of the benefit of annual screening with almost half the number of

false-positive results. Screening biennially from ages 50 to 69 years
achieved a median 16.5% (range, 15% to 23%) reduction in
breast cancer deaths versus no screening. Initiating biennial screen-
ing at age 40 years (vs. 50 years) reduced mortality by an addi-
tional 3% (range, 1% to 6%), consumed more resources, and
yielded more false-positive results. Biennial screening after age 69
years yielded some additional mortality reduction in all models, but
overdiagnosis increased most substantially at older ages.

Results of Sensitivity Analysis: Varying test sensitivity or treat-
ment patterns did not change conclusions.

Limitation: Results do not include morbidity from false-positive
results, patient knowledge of earlier diagnosis, or unnecessary
treatment.

Conclusion: Biennial screening achieves most of the benefit of
annual screening with less harm. Decisions about the best strategy
depend on program and individual objectives and the weight
placed on benefits, harms, and resource considerations.

Primary Funding Source: National Cancer Institute.

Ann Intern Med. 2009;151:738-747. www.annals.org
For author affiliations, see end of text.

In 2009, an estimated 193 370 women in the United
States will develop invasive breast cancer, and about

40 170 of them will die of this disease (1). Randomized
trials of mammography (2–4) have demonstrated reduc-

tions in breast cancer mortality associated with screening
from ages 50 to 74 years. Trial results for women aged 40
to 49 years and women aged 74 years or older were not
conclusive, and the trials (4, 5) had some problems with
design, conduct, and interpretation. However, it is not fea-
sible to conduct additional trials to get more precise esti-
mates of the mortality benefits from extending screening to
women younger than 50 years or older than 74 years or to
test different screening schedules.

We developed models of breast cancer incidence and
mortality in the United States. These models are ideally
suited for estimating the effect of screening under a variety
of policies (6, 7). Modeling has the advantage of being able
to hold selected conditions (for example, screening inter-
vals or test sensitivity) constant, which facilitates compari-
son of strategies. Because all models make assumptions
about unobservable events, use of several models provides a

* This work was done by 6 independent modeling teams from Dana-Farber Cancer Institute (Dr. Lee, principal investigator); Erasmus University (Dr. de Koning, principal investigator);
Georgetown University Medical Center, Lombardi Comprehensive Cancer Center (Dr. Mandelblatt, principal investigator); Harvard School of Public Health, Harvard Medical School,
Harvard Pilgrim Health Care/University of Wisconsin (Dr. Stout, principal investigator); M.D. Anderson Comprehensive Cancer Center (Dr. Berry, principal investigator); and Stanford
University (Dr. Plevritis, principal investigator). Drs. Mandelblatt and Cronin were the writing and coordinating committee for the project; all other collaborators are listed in alphabetical
order. Dr. Feuer was responsible for overall CISNET project direction.
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False-positive rate:

# of mammograms read as abnormal 
or needing further follow-up in women 

without cancer
# of positive screening 

mammograms

Unnecessary biopsies:

# of women with false positive 
screening mammograms who 

receive a biopsy
# of women who receive a biopsy

Overdiagnosis:

# of cases that would not have clinically 
surfaced in a woman’s lifetime

# of all cases arising from age 40 
onwards



Role of the Funding Source
This work was done under contracts from the Agency

for Healthcare Research and Quality (AHRQ) and NCI
and grants from the NCI. Staff from the NCI provided
some data and technical assistance, and AHRQ staff re-
viewed the manuscript. Model results are the sole respon-
sibility of the investigators.

RESULTS

In an unscreened population, the models predict a cu-
mulative probability of breast cancer developing over a
woman’s lifetime starting at age 40 years ranging from
12% to 15%. Without screening, the median probability
of dying of breast cancer after age 40 years is 3.0% across
the 6 models. Thus, if a particular screening strategy leads
to a 10% reduction in breast cancer mortality, then the
probability of breast cancer mortality would be reduced
from 3.0% to 2.7%, or 3 deaths averted per 1000 women
screened.

Benefits
The 6 models produce consistent results on the rank-

ing of the strategies (Appendix Table 3, available at www
.annals.org). Eight approaches are “efficient” in all models
(that is, not dominated, because they provide additional
mortality reductions for added use of mammography); 7 of
these have a biennial interval, and all but 2 start at age 50
years. The Figure shows these results, and again we see that
most strategies on the efficiency frontier have a biennial
interval. Screening every other year from ages 50 to 69
years is an efficient strategy for reducing breast cancer mor-
tality in all models. In all models, biennial screening start-
ing at age 50 years and continuing through ages 74, 79, or
84 years are of fairly similar efficiency.

In examining benefits in terms of life-years gained
(Appendix Table 4, available at www.annals.org), 6 of the
8 consistently nondominated strategies have a biennial in-
terval. In contrast to results for mortality reduction, half of
the nondominated strategies include screening initiation at
age 40 years. Annual screening strategies that include
screening until age 79 or 84 years are on the efficiency
frontier (Appendix Figure, available at www.annals.org),
but are less resource-efficient than biennial approaches for
increasing life-years gained.

As another way to examine the effect of screening in-
terval, we calculated for each screening strategy and model
the proportion of the annual benefit (in terms of mortality
reduction) that could be achieved by biennial screening
(Table 2). Biennial screening maintains an average of 81%
(range across strategies and models, 67% to 99%) of the
benefits achieved by annual screening.

We also examined the incremental benefits gained by
extending screening from ages 50 to 69 years to either
earlier or later ages of initiation and cessation (Table 3).
Continuing screening to age 79 years (vs. 69 years) results
in a median increase in percentage of mortality reduction

of 8% (range, 7% to 11%) and 7% (range, 6% to 10%)
under annual and biennial intervals, respectively. If screen-
ing begins at age 40 years (vs. 50 years) and continues to
age 69 years, all models project additional, albeit small,
reductions in breast cancer mortality (3% median reduc-
tion with either annual or biennial intervals) (Table 3).
This translates into a median of 1 additional breast cancer
death averted (range, 1 to 2 deaths) per 1000 women
screened under a strategy of annual screening from age 40
to 69 years (vs. 50 to 69 years). Thus, greater mortality
reductions could be achieved by stopping screening at an
older age than by initiating screening at an earlier age.

However, when life-years gained is the outcome mea-
sure, 3 of the models conclude that benefits are greater
from extending screening to the younger rather than the
older age group (Table 3). For instance, starting annual
screening at age 40 years (vs. 50 years) and continuing
annually to age 69 years yields a median of 33 (range, 11 to
58) life-years gained per 1000 women screened, whereas
extending annual screening to age 79 years (vs. 69 years)
yields a median of only 24 (range, 18 to 38) life-years
gained per 1000 women screened.

Harms
All the models project similar rates of false-positive

mammograms over the lifetime of screened women across
the screening strategies; Table 4 summarizes results for an
exemplar model. More false-positive results occur in strat-
egies that include screening from ages 40 to 49 years than
in those that initiate screening at age 50 years or later and
those that include annual screening rather than biennial
screening. For instance, annual screening from ages 40 to
69 years yields 2250 false-positive results for every 1000
women screened over this period, almost twice as many as
that of biennial screening in this age group. The propor-
tion of biopsies that occur because of these false-positive
results that are retrospectively deemed unnecessary (that is,
the woman did not have cancer) is about 7%; therefore,
many more women will undergo unnecessary biopsies un-
der annual screening than biennial screening.

Of the 6 models, 5 estimated rates of overdiagnosis.
They showed an increase in the risk for overdiagnosis as
age increases (data not shown). Although the increase with
age occurs over the entire age range considered in the dif-
ferent screening strategies, the rate of increase accelerates in
the older age groups, mostly because of increasing rates of
competing causes of mortality. Rates of overdiagnosis were
higher for DCIS than for invasive disease, proportionately
affecting younger women more because more cases of
DCIS are diagnosed at younger ages. However, overall,
initiating screening at age 40 years (vs. 50 years) had a
smaller effect on overdiagnosis than did extending screen-
ing beyond age 69 years. Biennial strategies decrease the
rate of overdiagnosis, but by much less than one half. The
absolute estimate of overdiagnosis varied between models
depending on whether DCIS was or was not included and

Clinical GuidelinesModeling Breast Cancer Screening Benefits and Harms
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10% of 3% is 0.3%; therefore, 10% reduction in breast cancer 
mortality reduces the probability of dying from breast cancer 

from 3% to 2.7%.
(3% - 0.3% = 2.7%)



Figure. Percentage of breast cancer mortality reduction versus number of mammographies performed per 1000 women, by model
and screening strategy.

M
or

ta
lit

y 
R

ed
uc

ti
on

, %
M

or
ta

lit
y 

R
ed

uc
ti

on
, %

M
or

ta
lit

y 
R

ed
uc

ti
on

, %

M
or

ta
lit

y 
R

ed
uc

ti
on

, %
M

or
ta

lit
y 

R
ed

uc
ti

on
, %

M
or

ta
lit

y 
R

ed
uc

ti
on

, %

Average Mammographies per 1000 Women, n

A40–84

B40–84
B50–84

B55–69

B60–69

B50–69

B50–74
B50–79

A. Dana-Farber Cancer Institute

0 10 20 30 40
0

10

20

30

40

50

60

Average Mammographies per 1000 Women, n

A40–84
B40–84

B50–74

B55–69

B60–69

B50–69
B50–84

B50–79

B. Georgetown University

0 10 20 30 40
0

10

20

30

40

50

60

Average Mammographies per 1000 Women, n

A40–84

B40–84
B50–84

B55–69

B60–69

B50–69
B50–74

B50–79

C. Stanford University

0 10 20 30 40
0

10

20

30

40

50

60

Average Mammographies per 1000 Women, n

A40–84B40–84

B50–74
B55–69

B60–69

B50–69 B50–84

B50–79

D. M.D. Anderson Cancer Center

0 10 20 30 40
0

10

20

30

40

50

60

Average Mammographies per 1000 Women, n

A40–84

B40–84

B50–84

B55–69

B60–69

B50–69

B50–74
B50–79

E. Erasmus Medical Center

0 10 20 30 40
0

10

20

30

40

50

60

Average Mammographies per 1000 Women, n

A40–84

B40–84

B50–74

B55–69

B60–69

B50–69

B50–84

B50–79

F. University of Wisconsin/Harvard

0 10 20 30 40
0

10

20

30

40

50

60

The panels show an efficiency frontier graph for each model. The graph plots the average number of mammographies performed per 1000 women against the
percentage of mortality reduction for each screening strategy (vs. no screening). Strategies are denoted as annual (A) or biennial (B) with starting and stopping
ages. We plot efficient strategies (that is, those in which increases in use of mammography resources result in greater mortality reduction than the next
least-intensive strategy) in all 6 models. We also plot “borderline” strategies (approaches that are efficient in some models but not others). The line between
strategies represents the “efficiency frontier.” Strategies on this line would be considered efficient because they achieve the greatest gain per use of mammography
resources compared with the point (or strategy) immediately below it. Points that fall below the line are not considered as efficient as those on the line. When
the slope in the efficiency frontier plot levels off, the additional reductions in mortality per unit increase in use of mammography are small relative to the previous
strategies and could indicate a point at which additional investment (use of screening) might be considered as having a low return (benefit).
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Figure. Percentage of breast cancer mortality reduction versus number of mammographies performed per 1000 women, by model
and screening strategy.
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The panels show an efficiency frontier graph for each model. The graph plots the average number of mammographies performed per 1000 women against the
percentage of mortality reduction for each screening strategy (vs. no screening). Strategies are denoted as annual (A) or biennial (B) with starting and stopping
ages. We plot efficient strategies (that is, those in which increases in use of mammography resources result in greater mortality reduction than the next
least-intensive strategy) in all 6 models. We also plot “borderline” strategies (approaches that are efficient in some models but not others). The line between
strategies represents the “efficiency frontier.” Strategies on this line would be considered efficient because they achieve the greatest gain per use of mammography
resources compared with the point (or strategy) immediately below it. Points that fall below the line are not considered as efficient as those on the line. When
the slope in the efficiency frontier plot levels off, the additional reductions in mortality per unit increase in use of mammography are small relative to the previous
strategies and could indicate a point at which additional investment (use of screening) might be considered as having a low return (benefit).
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Figure. Percentage of breast cancer mortality reduction versus number of mammographies performed per 1000 women, by model
and screening strategy.
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The panels show an efficiency frontier graph for each model. The graph plots the average number of mammographies performed per 1000 women against the
percentage of mortality reduction for each screening strategy (vs. no screening). Strategies are denoted as annual (A) or biennial (B) with starting and stopping
ages. We plot efficient strategies (that is, those in which increases in use of mammography resources result in greater mortality reduction than the next
least-intensive strategy) in all 6 models. We also plot “borderline” strategies (approaches that are efficient in some models but not others). The line between
strategies represents the “efficiency frontier.” Strategies on this line would be considered efficient because they achieve the greatest gain per use of mammography
resources compared with the point (or strategy) immediately below it. Points that fall below the line are not considered as efficient as those on the line. When
the slope in the efficiency frontier plot levels off, the additional reductions in mortality per unit increase in use of mammography are small relative to the previous
strategies and could indicate a point at which additional investment (use of screening) might be considered as having a low return (benefit).
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Figure. Percentage of breast cancer mortality reduction versus number of mammographies performed per 1000 women, by model
and screening strategy.
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The panels show an efficiency frontier graph for each model. The graph plots the average number of mammographies performed per 1000 women against the
percentage of mortality reduction for each screening strategy (vs. no screening). Strategies are denoted as annual (A) or biennial (B) with starting and stopping
ages. We plot efficient strategies (that is, those in which increases in use of mammography resources result in greater mortality reduction than the next
least-intensive strategy) in all 6 models. We also plot “borderline” strategies (approaches that are efficient in some models but not others). The line between
strategies represents the “efficiency frontier.” Strategies on this line would be considered efficient because they achieve the greatest gain per use of mammography
resources compared with the point (or strategy) immediately below it. Points that fall below the line are not considered as efficient as those on the line. When
the slope in the efficiency frontier plot levels off, the additional reductions in mortality per unit increase in use of mammography are small relative to the previous
strategies and could indicate a point at which additional investment (use of screening) might be considered as having a low return (benefit).
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Conclusion
‣ If the goal of a national screening program is to reduce mortality in the 

most efficient manner, then programs that screen biennially from age 
50 years to age 69, 74, or 79 years are among the most efficient on the 
basis of the ratio of benefits to the number of screening examinations.  

‣ If the goal of a screening program is to efficiently maximize the number 
of life-years gained, then the preferred strategy would be to screen 
biennially starting at age 40 years.  

‣ Decisions about the best starting and stopping ages also depend on 
tolerance for false-positive results and rates of overdiagnosis. 

‣ Substantial increases in false-positive results and unnecessary 
biopsies associated with annual intervals, and these harms are 
reduced by almost 50% with biennial intervals. 
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‣ In 2008, an estimated 182,460 cases of invasive and 67,770 cases 
of noninvasive breast cancer were diagnosed, and 40,480 women 
died of breast cancer. 

‣ Incidence increases with age, and the probability of a woman 
developing breast cancer is 1 in 69 in her 40s, 1 in 38 in her 50s, 
and 1 in 27 in her 60s. 

‣ Incidence has stabilized in recent years and mortality has 
decreased since 1990 because of many factors, including 
screening.  

‣ In 2005 in the US, 68% of women aged 40 to 65 years had 
screening mammography within the previous 2 years.
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Screening for Breast Cancer: An Update for the U.S. Preventive
Services Task Force
Heidi D. Nelson, MD, MPH; Kari Tyne, MD; Arpana Naik, MD; Christina Bougatsos, BS; Benjamin K. Chan, MS; and
Linda Humphrey, MD, MPH

Background: This systematic review is an update of evidence since
the 2002 U.S. Preventive Services Task Force recommendation on
breast cancer screening.

Purpose: To determine the effectiveness of mammography screen-
ing in decreasing breast cancer mortality among average-risk
women aged 40 to 49 years and 70 years or older, the effective-
ness of clinical breast examination and breast self-examination, and
the harms of screening.

Data Sources: Cochrane Central Register of Controlled Trials and
Cochrane Database of Systematic Reviews (through the fourth
quarter of 2008), MEDLINE (January 2001 to December 2008),
reference lists, and Web of Science searches for published studies
and Breast Cancer Surveillance Consortium for screening mammog-
raphy data.

Study Selection: Randomized, controlled trials with breast cancer
mortality outcomes for screening effectiveness, and studies of var-
ious designs and multiple data sources for harms.

Data Extraction: Relevant data were abstracted, and study quality
was rated by using established criteria.

Data Synthesis: Mammography screening reduces breast cancer
mortality by 15% for women aged 39 to 49 years (relative risk,

0.85 [95% credible interval, 0.75 to 0.96]; 8 trials). Data are
lacking for women aged 70 years or older. Radiation exposure from
mammography is low. Patient adverse experiences are common
and transient and do not affect screening practices. Estimates of
overdiagnosis vary from 1% to 10%. Younger women have more
false-positive mammography results and additional imaging but
fewer biopsies than older women. Trials of clinical breast examina-
tion are ongoing; trials for breast self-examination showed no re-
ductions in mortality but increases in benign biopsy results.

Limitation: Studies of older women, digital mammography, and
magnetic resonance imaging are lacking.

Conclusion: Mammography screening reduces breast cancer mor-
tality for women aged 39 to 69 years; data are insufficient for older
women. False-positive mammography results and additional imag-
ing are common. No benefit has been shown for clinical breast
examination or breast self-examination.

Primary Funding Source: Agency for Healthcare Research and
Quality.
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This systematic evidence review is an update of evidence
for the U.S. Preventive Services Task Force (USPSTF)

recommendation on breast cancer screening for average-
risk women (1). In 2002, on the basis of results of a
previous review (2, 3), the USPSTF recommended mam-
mography screening, with or without clinical breast
examination (CBE), every 1 to 2 years for women aged 40
years or older. They concluded that the evidence was in-
sufficient to recommend for or against routine CBE alone
and for or against teaching or performing routine breast
self-examination (BSE).

Breast cancer is the most frequently diagnosed non-
cutaneous cancer and the second leading cause of cancer
deaths among women in the United States (4). In 2008, an
estimated 182 460 cases of invasive and 67 770 cases of
noninvasive breast cancer were diagnosed, and 40 480
women died of breast cancer (4). Incidence increases with
age, and the probability of a woman developing breast can-
cer is 1 in 69 in her 40s, 1 in 38 in her 50s, and 1 in 27 in
her 60s (5). Data suggest that incidence has stabilized in
recent years (6–8) and mortality has decreased since 1990
(9, 10) because of many factors, including screening (11).
In 2005, 68% of women aged 40 to 65 years had screening
mammography within the previous 2 years in the United
States (4).

Breast cancer is known to have an asymptomatic phase
that can be detected with mammography. Mammography
screening is sensitive (77% to 95%), specific (94% to
97%), and acceptable to most women (2). It is done by
using either plain film or digital technologies, although the
shift to digital is ongoing. Contrast-enhanced magnetic res-
onance imaging (MRI) has traditionally been used to eval-
uate women who have already received a diagnosis of breast
cancer. Recommendations for its use in screening pertain
to certain high-risk groups only (12). If a woman has an
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Data & Methodology
‣ Systematic review of published studies. 

‣ Randomized controlled trials, updates to previously published trials of 
screening with mammography (film and digital), MRI, CBE, or BSE with 
breast cancer mortality outcomes published since 2001. 

‣ Meta-analyses that included studies with breast cancer mortality data, 
including controlled trials and systematic reviews. 

‣ Meta-analysis:

‣ The statistical analysis of a large collection of analysis results for the 
purpose of integrating the findings.  

‣ The basic purpose of meta-analysis is to provide the same methodological 
rigor to a literature review that we require from experimental research.  

‣ From: http://www.stat-help.com/meta.pdf
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http://www.stat-help.com/meta.pdf


Results
‣ Breast cancer mortality is reduced for women of all age groups 

from 39 to 69 years with mammography screening. 

‣ False-positive results are common in all age groups and lead to 
additional imaging and biopsies.   

‣ Women aged 40 to 49 years experience the highest rate of 
additional imaging, whereas their biopsy rate is lower than that 
for older women. 
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Mammography screening at any age is a tradeoff of a 
continuum of benefits and harms. The ages at which 
this tradeoff becomes acceptable to individuals and 

society are not clearly resolved by the available 
evidence.



Based on the results of these 
studies, do you think the 

recommendations made by the 
USPSTF were reasonable?
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but before you answer,  
here is a breast cancer survivor’s response...





Once again, based on the results 
of these studies, do you think the 
recommendations made by the 

USPSTF were reasonable? 

21

and what do you think  
about the news piece we just watched?



Understanding the USPSTF
‣ Independent, apolitical body established in 1984 

‣ Issued recommendations on numerous topics from depression to 
exercise counseling 

‣ Recommendations derived by weighing the benefits and harms to 
patients; costs and coverage issues are ignored 

‣ Receives administrative support from the government but carries 
no official status 

‣ Does not advise insurers 

‣ Does not involve topic experts in order to keep the analysis 
objective

22From: Woolf (2010)



Why the strong reaction to 
new recommendations?

‣ Woolf (2010) claims that the new recommendations were 
misunderstood due to poor wording: 

‣ The USPSTF recommends against routine screening 
mammography in women aged 40 to 49 years. The decision 
to start should be an individual one and take patient context 
into account, including the patient’s values regarding specific 
benefits and harms. 

‣ Panel did not oppose mammography but recommended against 
automatic routine screening. 

‣ In 2002 panel had recommended routine screening started at age 
40 but urged clinicians to inform patients about the reduced net 
benefit at younger ages; this was largely ignored in practice.
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So the real question is…
‣ Should hundreds of women endure the 

consequences of inaccurate mammograms to save 
one woman’s life? 

‣ USPSTF did not answer this subjective question 
and left the decision to patients and their 
physicians. 

‣ Should the government get involved and make 
recommendations?
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‣ But the statement also said mammography can “miss cancers that need 
treatment, and in some cases finds disease that does not need 
treatment.” 

‣ More research is needed to figure out which kind of tumor a patient has. 

‣ Note that biopsies can tell if a tumor is benign or not, but they 
can’t predict the growth rate of the tumor. 

‣ Women should try to get a sense of their own risk. 

‣ Women who have a strong family history of breast cancer or a 
mutation in a gene called BRCA, which greatly increases the risk, 
may benefit from early screening or even medication to lower the 
risk. 

‣ Other risk factors: dense tissue, hormone therapy, biopsies, no 
pregnancies before age 30, mother or sister with BC and aging.
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SECOND OPINION

Quandary With Mammograms: Get a Screening, or Just Skip It?
By DENISE GRADY

Here we go again. Another study raises questions about the benefits of mammograms, and
another set of confusing statements issue forth from experts.

Last month, Dr. Otis Brawley, the American Cancer Society’s chief medical officer, told The New
York Times that the medical profession had exaggerated the benefits of cancer screening, and that
if a woman refused mammography, “I would not think badly of her, but I would like her to get it.”

Then, the cancer society issued a statement saying women over 40 should keep having
mammograms every year, because seven studies have shown that the test decreases the risk of
death from breast cancer.

But the statement also said mammography can “miss cancers that need treatment, and in some
cases finds disease that does not need treatment.” In other words, the test may lead to some
women being treated, and being exposed to serious side effects, for cancers that would not have
killed them. Some researchers estimate that as many as one-third of cancers picked up by
screening would not be fatal even if left untreated. But right now, nobody knows which ones.

So what are women supposed to do?

Mammograms are no fun, to put it mildly. Like many women, I have been putting up with them
in hopes that, if I get cancer, they might find it early enough to save my life and maybe help me
avoid extensive surgery and chemotherapy. Have I been kidding myself?

Hoping to make sense of it all, I consulted several experts. All said mammograms were still
important — after all, breast cancer kills 40,000 women a year in this country — but they differed
about who really needed them and how often. All agreed that research was badly needed to figure
out how to tell dangerous tumors from the so-called indolent ones.

One of the experts was Dr. Laura J. Esserman, a breast surgeon from the University of California,
San Francisco, and author of the Oct. 21 report in The Journal of the American Medical
Association that touched off the latest debate about mammography. Dr. Esserman described
breast cancers as slow, medium or fast in growth rate and aggressiveness, and said screening
seemed to be good at finding the slow ones, which probably didn’t need treatment, but might not
catch the aggressive and deadly types before they began to spread. But it also picks up the
medium ones, and those are the women who may benefit most. Again, more research is needed to
figure out which kind of tumor a patient has.
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Researchers disagree

‣ Dr. Susan Love: “Boy, everybody was afraid to go 
there, like it was the third rail,” she said, adding: “I 
really don’t think we should be routinely screening 
women under 50. There’s no data showing it 
works.” 

‣ Dr. Larry Norton: “Say someone fires a gun at you, 
and you know that there is a 30 percent chance 
that the bullet is a blank. Do you not still duck?”
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Is it as simple as that?



Let’s revisit the data and the 
studies behind the USPSTF 

recommendations...
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‣ One way of looking at cancer is as three different diseases:  

1. Grows so fast that early diagnosis is futile.  

2. Grows so slowly it does not need to be found early to be cured - as many as a 
quarter of those slowing-growing cancers would not be noticed in a woman’s lifetime. 

3. Can be cured if they are caught early - makes up only 15 percent of the deadly 
cancers.  

‣ Overdiagnosis rate: 6% to 50% - interval too large to be accurate 

‣ Screening rate:  

‣ Study indicated there is almost no benefit to screening women in their 40s and that 
women can be screened every two years instead of annually. 

‣ Author of study thought the task for would not dare to embrace the new findings.
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Why is it considered “daring” to make objective 
recommendations based on scientifically solid studies?
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Behind Cancer Guidelines, Quest for Data
By GINA KOLATA

A few years ago, an independent group that issues guidelines on cancer screening decided to
review its recommendations for breast cancer. It had last issued guidelines in 2002, but things
had changed — there was new science and researchers had become more sophisticated in
analyzing existing data.

So the group, the U.S. Preventive Services Task Force, started what it thought would be a
straightforward job: gathering the newest science and asking about the benefits and risks of
breast cancer screening, the best time to start and how often women should be screened.

The group ended up recommending that most women forgo routine mammograms in their 40s
and test every other year instead of every year.

The response was swift and angry. Professional groups, like the American College of Radiology,
advocacy groups, like the American Cancer Society, and politicians said the guidelines would
deprive women of a life-saving test. And some said the guidelines were politically motivated to
save money.

Panel members have been taken aback by the response. Their work seemed almost mundane, they
say, just an effort to gather and evaluate the best possible evidence.

The task force, a 16-member panel of experts appointed by the Department of Health and Human
Services, began its work as usual. It went to an academic center, in this case the Evidence-Based
Practice Center at the Oregon Health and Science University, and asked for an extensive review of
all the relevant papers published on breast cancer screening, including ones used in the last
review. At that time, the task force recommended routine screening starting at 40, saying that
there were benefits although they became greater as age increased. The Oregon group had done
similar reviews for the panel, including a review for the 2002 guidelines.

This time, the panel hoped that it could get missing pieces of the puzzle. New studies allowed
scientists to zero in on benefits and harms for women in their 40s and to evaluate with far more
certainty not just whether women should be screened but also how often.

The Oregon scientists began by combing the literature. By November 2007, the researchers, led by
Dr. Heidi D. Nelson, a professor of medicine, medical informatics and clinical epidemiology at the
university, had finished its review and sent its work to 15 outside scientists for review, then sent it
to the panel. Finally, the researchers were ready to make their first full presentation to the panel
members.
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What did the government 
officials actually say?
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Congressional hearing
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Lessons learned
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On December 4, 2009, the USPSTF unanimously 
voted to update the language of their 
recommendation regarding women under 50 years 
of age to clarify their original and continued intent.

From: http://www.ahrq.gov/clinic/uspstf/uspsbrca.htm

http://www.ahrq.gov/clinic/uspstf/uspsbrca.htm


Benefits and harms
‣ Benefits are easily agreed upon: 

‣ “Take the test not the chance.” 

‣ 87% of 500 US adults surveyed said they think screening is a good idea 
and that they would overrule a physician's recommendation against it. 

‣ Harms are a little more complicated: 

‣ Screening reduces the chance of breast cancer from about 3.5 in 1000 to 3. 

‣ For most women with cancer, screening generally does not change the 
ultimate outcome; the cancer is usually just as treatable or deadly 
regardless of screening. 

‣ Overdiagnosis: Studies find that 2-10 women are overdiagnosed for every 
breast cancer death avoided,
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Woolf, Woloshin and 
Schwartz agree ...

‣ Scientific panels on controversial topics should gauge 
public sensibilities and communicate clearly and outline 
harms and benefits in a manner that is easy for the 
public to understand. 

‣ Society needs a forum for intelligent public debate, a 
challenge in today’s media environment. 

‣ Independent panels should not be influenced by politics, 
and the public should safeguard the efforts of 
independent panels even if they disagree with the 
conclusions.
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More on media 
coverage of the issue
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Let’s turn to the real experts...





Back to the stats...
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December 13, 2009

THE WAY WE LIVE NOW

Mammogram Math
By JOHN ALLEN PAULOS

In his inaugural address, Barack Obama promised to restore science to its “rightful place.” This
has partly occurred, as evidenced by this month’s release of 13 new human embryonic stem-cell
lines. The recent brouhaha over the guidelines put forth by the government task force on
breast-cancer screening, however, illustrates how tricky it can be to deliver on this promise. One
big reason is that people may not like or even understand what scientists say, especially when
what they say is complex, counterintuitive or ambiguous.

As we now know, the panel of scientists advised that routine screening for asymptomatic women
in their 40s was not warranted and that mammograms for women 50 or over should be given
biennially rather than annually. The response was furious. Fortunately, both the panel’s concerns
and the public’s reaction to its recommendations may be better understood by delving into the
murky area between mathematics and psychology.

Much of our discomfort with the panel’s findings stems from a basic intuition: since earlier and
more frequent screening increases the likelihood of detecting a possibly fatal cancer, it is always
desirable. But is this really so? Consider the technique mathematicians call a reductio ad
absurdum, taking a statement to an extreme in order to refute it. Applying it to the contention
that more screening is always better leads us to note that if screening catches the breast cancers
of some asymptomatic women in their 40s, then it would also catch those of some asymptomatic
women in their 30s. But why stop there? Why not monthly mammograms beginning at age 15?

The answer, of course, is that they would cause more harm than good. Alas, it’s not easy to weigh
the dangers of breast cancer against the cumulative effects of radiation from dozens of
mammograms, the invasiveness of biopsies (some of them minor operations) and the aggressive
and debilitating treatment of slow-growing tumors that would never prove fatal.

The exact weight the panel gave to these considerations is unclear, but one factor that was clearly
relevant was the problem of frequent false positives when testing for a relatively rare condition. A
little vignette with made-up numbers may shed some light. Assume there is a screening test for a
certain cancer that is 95 percent accurate; that is, if someone has the cancer, the test will be
positive 95 percent of the time. Let’s also assume that if someone doesn’t have the cancer, the test
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