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In the past 9 years, there has been a major shift in the recommen-
dations for breast cancer screening. Recognizing additional evi-
dence about the harms of mammography, in 2009, the United

States Preventive Services
Task Force (USPSTF) revised its
previous recommendation of an-
nualmammogramsforallwomen

beginning at age 40 years and instead recommended biennial
mammograms for women aged 50 to 74 years. The USPSTF recom-
mended against routine screening mammography for women
aged 40 to 49 years, stating that the decision to start regular mam-
mography before age 50 years should be an individual one that con-
siders how each patient values specific benefits and harms. The
USPSTF reiterated this recommendation in a 2016 update, and other
organizations, notably the American Cancer Society in 2015, have
joined the USPSTF in recommending less routine use of mammog-
raphy and a more individualized approach to screening.

Nevertheless, research has documented little change in US
screening practices. Among primary care physicians surveyed in
2016, recommendations for screening were high across all patient
age groups, with more than 80% of 871 surveyed physicians report-
ing they would recommend screening to women aged 40 to 44
years, for whom major guidelines recommend against routine
screening.1 Evidence from the National Health Interview Survey,
which assessed patients’ reports of their most recent mammo-
gram in 2008, 2010, 2013, and 2015, shows minimal changes in rates
of mammography screening over time.2

Recent articles3,4 have highlighted some hypotheses about why
mammography practices have not changed despite revisions to
guidelines. Grady and Redberg3 proposed that general enthusiasm
for testing in the United States, generations of emphasis only on ben-
efits of screening, concerns about litigation, and the US fee-for-
service payment system are key factors. Kopans et al4 suggested that
physicians disagree with the guidelines and reject the idea that the
harms of screening mammography for younger women outweigh
the benefits. It is also likely that clinicians and patients overesti-
mate the benefit of mammograms in preventing breast cancer
deaths. However, the most important contributor to limited up-
take of these guidelines may be the challenge clinicians have in truly
engaging patients in shared decision making to individualize screen-
ing decisions.

Despite uncertainty about the extent to which evidence from
randomized clinical trials conducted decades ago generalizes to cur-
rent mammography practice, most experts agree that screening
mammography lowers the risk of death from breast cancer. A meta-
analysis of 8 randomized clinical trials involving more than 600 000
women suggested that mammography was associated with a 19%
relative risk reduction in breast cancer mortality, a reduction that dif-
fers by age, ranging from an approximately 8% relative risk reduc-

tion for women aged 39 to 49 years to a 33% relative risk reduction
for women aged 60 to 69 years.5 In considering these estimates, it
is important to remember that most women with breast cancer do
not die of breast cancer. Moreover, a 19% relative reduction in breast
cancer mortality means that 81% of the deaths that would occur
without mammography would still occur even with regular screen-
ing. Nevertheless, as underscored in recent articles,4 screening mam-
mography for all women beginning at age 40 years is likely to maxi-
mize the number of lives saved.

Screening all women aged 40 years and older would make
sense if the only goal of screening was to minimize the number of
lives lost to breast cancer. However, decreasing the number of
breast cancer deaths cannot be the only criterion for a successful
screening program, particularly when the absolute number of
deaths prevented is very small. The harms of mammography
screening must also be considered. The high rates of false-positive
results and unnecessary biopsies are well-documented, but overdi-
agnosis (the detection through screening of a cancer that would
not have become clinically evident without screening) is the most
important harm of mammography. Although there is uncertainty
about the frequency of overdiagnosis, evidence from randomized
clinical trials suggests that 19% of women diagnosed with breast
cancer as a result of screening may be overdiagnosed.6 It is not cur-
rently possible to identify which cancers are overdiagnosed, so all
are treated, subjecting some women to the harms of treatment
without any benefit. The Table summarizes the estimated absolute
benefits and harms expected for screening 10 000 women with
average risk annually over 10 years by age group. The likelihood
that a woman with average risk will experience harm from mam-
mography screening is consistently higher than the likelihood that
she will benefit. However, different patients will value these ben-
efits and harms differently.

The USPSTF and American Cancer Society guidelines recom-
mend that physicians individualize decisions about breast cancer
screening and engage patients in shared decision making. Ideally,
physicians will obtain a thorough family history and use existing tools
(eg, the National Cancer Institute’s Breast Cancer Risk Tool or the
Breast Cancer Surveillance Consortium’s Breast Cancer Risk Calcu-
lator) to assess if a patient has a low or average risk of developing
cancer in the next 5 years or an increased risk. Although such risk
tools may not perfectly predict an individual’s risk of breast cancer,
they (in addition to comprehensive family histories) are currently the
best tools available for identifying higher-risk patients who may have
a greater benefit from screening mammography.

With this information, physicians and patients can discuss the
benefits and harms of mammography screening. Patients should
be reminded that the clear majority of women diagnosed with
breast cancer do well, regardless of whether their cancer was diag-
nosed by mammography, and only a small proportion of cancers
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are likely to result in death. The benefit of screening is a small abso-
lute decrease in the number of women likely to die of breast cancer
(Table). The risks include a relatively high likelihood of false-positive
results, unnecessary biopsies, and overdiagnosis. Physicians
can then ask patients how they feel about additional testing and
the possibility of overtreatment, as well as how they might feel
about the unlikely possibility of being diagnosed with a potentially
deadly cancer having not had regular mammography. Evidence
suggests that patients can grasp these concepts, including breast
cancer risk, and the uncertainties of the benefits and harms associ-
ated with screening.

Shared decision making can be time consuming for primary care
physicians, who have numerous tasks to complete in limited time
with patients. It also requires physicians to keep estimates of the ben-
efits and harms of mammography readily available. These practical
challenges may make it easier to simply order routine screening mam-
mograms for women in their 40s, as many primary care physicians
do.1 Expanded use of decision tools, which could be used by pa-
tients at home or in office waiting rooms, could help to improve the
quality of the information shared with patients and make shared de-
cision making more efficient and feasible. Research demonstrates
that such tools can increase knowledge and decrease decisional con-
flict and anxiety; in some cases, they also influence uptake of
screening.7 The Box in the Supplement includes some currently avail-
able tools that clinicians and patients may find helpful.

An additional barrier to shared decision making about breast can-
cer screening is the nature of available quality indicators. The rate
of mammography screening among women aged 50 to 74 years is
a widely used quality measure (eg, it has been part of the Health Em-
ployer Data and Information Set [HEDIS]8 plan since its inception;
the population of interest has changed from ages 40-69 years to ages
50-74 years in 2014). However, given the modest benefits of mam-
mography screening and real harms across all age groups, a more
appropriate measure for accountability would be whether physi-
cians assessed patients’ risk of breast cancer and engaged patients
in shared decisions about when and how often to undergo mam-
mography screening.

Likemanydecisionsinhealthcare,thedecisionaboutwhentostart
and how often to undergo breast cancer screening is complex and
should differ based on a woman’s risk for breast cancer and her values
and preferences. It is no longer appropriate to apply a single recom-
mendation across women of all ages and risk profiles, nor should cli-
nicians make these decisions for patients. Tools to support shared de-
cisions about breast cancer screening are increasingly available (Box
in the Supplement), and investigators, clinicians, health care organi-
zations, and insurers must now determine how to implement these dis-
cussions in practice. Hopefully, new and better screening tests in the
future will provide more benefit for patients with fewer harms. Until
then, efforts are needed to further develop tools to support clinicians
and patients in risk stratification and shared decision making.
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Table. Estimates of Benefits and Harms of Mammograms for 10 000 Women Screened Yearly for 10 Years

Estimated No. by Age, ya

40 50 60
Diagnosed with invasive breast cancerb 147 231 345

Breast cancer deathsc 32 62 88

Deaths averted because of mammogramc 3 10 43

≥1 False positived 6130 6130 4970

≥1 Unnecessary biopsyd 700 940 980

Overdiagnosede 28 44 66
a Estimates reflect best estimates. The true estimate likely falls within a large

confidence interval around each number.
b See footnote b in eReferences in the Supplement for source of data.
c See footnote c in eReferences in the Supplement for sources of data.

d See footnote d in eReferences in the Supplement for sources of data.
e See footnote e in eReferences in the Supplement for source of data.
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