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B reast cancer represents the most 
commonly diagnosed cancer in the 
nation.1 However, unlike other can-

cers, most breast cancers are identified at 
stage I and have a 90% survival rate 5-year 
prognosis.2 These outcomes are attribut-
able to various factors, one of the most sig-
nificant being screening mammography—a 
largely accessible, highly sensitive and spe-
cific screening tool.3 Data demonstrate that 
malignant tumors detected on screening 
mammography have more favorable profiles 
in tumor size and nodal status compared with 
symptomatic breast cancers,4 which make it 
critical for early diagnosis. Most importantly, 
the research overwhelmingly demonstrates 
that screening mammography decreases 
breast cancer–related mortality.5-7

The USPSTF big change: 
Mammography starting at age 
40 for all recommended
Despite the general accessibility and mor-
tality benefits of screening mammography 
(in light of the high lifetime 12% prevalence 
of breast cancer in the United States8), rec-
ommendations still conflict across medi-
cal societies regarding optimal timing and 
frequency.9-12 Previously, the US Preven-
tive Services Task Force (USPSTF) recom-
mended that screening mammography 
should occur at age 50 biennially and that 
screening between ages 40 and 49 should 
be an individualized decision.13,14 In the 
draft recommendation statement issued on  
May 9, 2023, however, the USPSTF now rec-
ommends screening every other year start-
ing at age 40 to decrease the risk of dying 
from breast cancer.15

This change represents a critically impor-
tant shift. The new guidance:
• acknowledges the increasing incidence of 

early-onset breast cancer8,16

• reinforces a national consciousness toward 
screening mammography in decreasing 
mortality,17 even among a younger age 
group for whom the perception of risk may 
be lower.
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The arguments 
against more 
frequent screening 
include the 
possibility of false 
positives that 
require callbacks 
and biopsies, 
which may be 
more frequent 
among those who 
undergo annual 
mammography

CONTINUED FROM PAGE 43

The USPSTF statement represents a sig-
nificant change in how patients should be 
counseled. Practitioners now have more 
direct guidance that is concordant with what 
other national medical organizations offer or 
recommend, including the American College 
of Obstetricians and Gynecologists (ACOG), 
the American College of Radiology (ACR), 
and the National Comprehensive Cancer 
Network (NCCN).

However, while the USPSTF statement 
can and should encourage health care practi-
tioners to initiate mammography earlier than 
prior recommendations, ongoing discussion 
regarding the optimal screening interval is 
warranted. The USPSTF recommendations 
state that mammography should be per-
formed biennially. While the age at initia-
tion represents a step in the right direction, 
this recommended screening interval should  
be reevaluated.

Annual vs biennial screening?
The debate between annual and biennial 
screening mammography is not new. While 
many randomized trials on screening mam-
mography have evaluated such factors as 
breast cancer mortality by age or rate of false 
positives,18 fewer trials have evaluated the 
optimal screening interval.

One randomized trial from the United 
Kingdom evaluated 99,389 people aged 50 to 
62 from 1989 to 1996 who underwent annual 
screening (study arm) versus 3 years later 
(control).19 Findings demonstrated a signifi-
cantly smaller tumor size in the study arm 
(P=.05) as well as an increased total cancer 
detection rate. However, the authors con-
cluded that shortening the screening interval 
(from 3 years) would not yield a statistically 
significant decrease in mortality.19

In a randomized trial from Finland, 
researchers screened those aged older than 
50 at biennial intervals and those aged 
younger than 50 at either annual or trien-
nial intervals.20 Results demonstrated that, 
among those aged 40 to 49, the frequency of 
stage I cancers was not significantly differ-
ent from screen-detected cancers, interval  

cancers, or cancers detected outside of 
screening (50%, 42%, and 44%, respectively; 
P=.73). Furthermore, there was a greater like-
lihood of interval cancers among those aged 
40 to 49 at 1-year (27%) and 3-year (39%) 
screening intervals compared with those 
aged older than 50 screened biennially (18%; 
P=.08 and P=.0009, respectively).20

These randomized trials, however, have 
been scrutinized because of factors such as 
discrepancies in screening intervals by coun-
try as well as substantial improvements made 
in screening mammography since the time 
these trials were conducted.5 Due to the dearth 
of more contemporary randomized controlled 
trials accounting for more up-to-date training 
and technology, most of the more recent data 
has been largely observational, retrospective, 
or used modeling.21 The TABLE outlines some 
of the major studies on this topic.
False-positive results, biopsy rates. The 
arguments against more frequent screening 
include the possibility of false positives that 
require callbacks and biopsies, which may 
be more frequent among those who undergo 
annual mammography.22 A systematic review 
from the Breast Cancer Surveillance Con-
sortium demonstrated a 61.3% annual (con-
fidence interval [CI], 59.4%–63.1%) versus 
41.6% biennial (CI, 40.6%–42.5%) false-pos-
itive rate, resulting in a 7% (CI, 6.1%–7.8%) 
versus 4.8% (CI, 4.4–5.2%) rate of biopsy, 
respectively.23 This false-positive rate, how-
ever, also may be increased in younger 
patients aged 40 to 49 and in those with 
dense breasts.22,24 These callbacks and biop-
sies could induce significant patient stress, 
pain, and anxiety, as well as carry financial 
implications related to subsequent diagnos-
tic imaging.
Overdiagnosis. There is also the risk of over-
diagnosis, in which an indolent breast cancer 
that otherwise would not grow or progress 
to become symptomatic is identified. This 
could lead to overtreatment. While the exact 
incidence of overdiagnosis is unclear (due to 
recommendations for universal treatment of 
ductal carcinoma in situ), some data suggest 
that overdiagnosis could be decreased with 
biennial screening.25 
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While discomfort could also be a bar-
rier, it may not necessarily be prohibitive 
for some to continue with future screening 
mammograms.22 Further, increased radiation 
with annual mammography is a concern. 

However, modeling studies have shown that 
the mortality benefit for annual mammogra-
phy starting at age 40 outweighs (by 60-fold) 
the mortality risk from a radiation-induced 
breast cancer.26

TABLE Major research comparing annual vs biennial screening mammography

Authors, year Country Study design Key findings

Supportive of annual screening mammographya 

Hunt et al, 199930 United States Retrospective review Annual had:
• Smaller tumor size
• Lower percentage of lymph node metastasis
• Lower prevalence of stage II cancer or higher
• Lower recall rates
• More favorable prognosis 

White et al, 200431 United States Observational Annual had lower likelihood of late-stage disease in 
those aged 40–49 

Hendrick et al, 20115 United States Modeling Greater mortality reduction from annual

Bennett et al, 201134 England, Wales, 
Northern Ireland

Descriptive Fewer interval cancers with shorter interval 
screening (0 to <12 months vs 12 to <24 and  
24 to <36 months)

Miglioretti et al, 201532 United States Prospective cohort Annual had smaller tumor size with more  
favorable prognostic characteristics for 
premenopausal patients

Moorman et al, 202121 United States Retrospective cohort Annual had:
• Lower chances of late-stage diagnosis
• Fewer interval cancers
• Smaller mean tumor diameter

Mao et al, 202133 Sweden Modeling from Swedish 
SCReening of Young women 
(SCRY) study

Annual had improved effectiveness of interval and 
screening-detected cancers (12 months compared 
with 18 or 21 months)

Seely et al, 202235 Canada Comparative Annual had fewer interval cancers for people with 
dense breasts

Supportive of biennial screening mammographyb

Mandelblatt et al, 
200928 and 201625 

United States Modeling Biennial had:
• Similar benefit with less harm
• Fewer false positives
• Fewer overdiagnoses

Hubbard et al, 201123 United States Prospective cohort Biennial reduced cumulative false-positive results 
after 10 years but possible small increase in 
likelihood of late-stage cancer diagnosis 

Kerlikowske et al, 
201324 

United States Prospective cohort Biennial for those aged 50–74:
• Similar risk of advanced-stage disease
• Lower risk of false positive 

Canelo-Aybar et al, 
202229 

International Systematic review Biennial had more benefit for those aged 50–69

aCompared with biennial screening (unless otherwise specified).
bCompared with annual screening.
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A retrospective 
cohort study that 
evaluated patients 
aged 40 to 84 
diagnosed with 
breast cancer 
found that those 
who previously 
underwent 
annual versus 
biennial screening 
mammography had 
lower incidences 
of late-stage 
diagnoses, fewer 
interval cancers, 
and smaller mean 
tumor diameter
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Benefit from biennial screening
Some research suggests overall benefit from 
biennial screening. One study that used Can-
cer Intervention and Surveillance Modeling 
Network (CISNET) breast cancer microsimu-
lation was adapted to measure the incidence, 
mortality, and life-years gained for Canadian 
patients.27 This model demonstrated that 
mortality reduction was linked to greater 
lifetime screens for breast cancer, but this 
applied primarily to patients aged 50 and 
older. Overall, a larger impact was observed 
by initiating screening at age 40 than by 
decreasing screening intervals.27

Using modeling, Mandelblatt and col-
leagues demonstrated that biennial screen-
ing could capture most of the benefit of 
annual screening with less harm.28 In another 
study in 2016, Mandelblatt and colleagues 
used updated and revised versions of these 
simulation models and maintained that bien-
nial screening upheld 79.8% to 81.3% of the 
benefits of annual screening mammography 
but with fewer overdiagnoses and false-pos-
itive results.25 The authors concluded that 
while biennial screening is equally effective 
for average-risk populations, there should be 
an evaluation of benefits and harms based on 
the clinical scenario (suggesting that annual 
screening for those at age 40 who carried ele-
vated risk was similar to biennial screening 
for average-risk patients starting at age 50).25

Another study that served to inform the 
European Commission Initiative on Breast 
Cancer recommendations evaluated ran-
domized controlled trials and observational 
and modeling studies that assessed breast 
screening intervals.29 The authors concluded 
that each screening interval has risks and 
benefits, with data suggesting more benefit 
with biennial screening for people aged 50 to 
69 years and more possible harm with annual 
screening in younger people (aged 45–49).29

Benefit from annual screening
However, these data conflict with other stud-
ies that demonstrate the benefit of annual 
compared with biennial screening mam-
mography. One large retrospective review of 

prospectively collected data evaluated out-
come differences based on mammography 
frequency.30 For those undergoing annual 
versus biennial screening, the median tumor 
size was 11 mm (versus 15 mm), the percent-
age of lymph node metastasis was 14% (ver-
sus 24%), and cancer stage II or higher was 
17% (versus 29%). The study overall dem-
onstrated that annual screening resulted in 
lower recall rates (P<.0001) and detection of 
smaller tumors that carried a more favorable 
prognosis (P<.04).30

Another observational study from 2004 
that assessed data from 7 different mam-
mography registries nationwide noted 
that, among those aged 40 to 49, patients 
who underwent biennial screening had an 
increased likelihood of late-stage disease 
compared with those with annual screening 
(28% vs 21%, respectively; odds ratio [OR], 
1.35; 95% CI, 1.01–1.81), although this dis-
crepancy was not observed in people aged  
50 or older.31

A study that critiqued the previous 2012 
version of the USPSTF guidelines used CIS-
NET modeling, which demonstrated a 39.6% 
mortality reduction with annual screening for 
those aged 40 to 84 versus 23.2% for biennial 
screening for those aged 50 to 74.5

More recent data also reflect these find-
ings. A retrospective cohort study that evalu-
ated patients aged 40 to 84 diagnosed with 
breast cancer found that those who previously 
underwent annual versus biennial screen-
ing mammography had lower incidences of 
late-stage diagnoses (24.0% vs 43.8%, respec-
tively; P=.02), fewer interval cancers (10.5% 
vs 37.5%; P<.001), and smaller mean (SD) 
tumor diameter (1.4 [1.2] cm vs 1.8 [1.6] cm; 
P=.04).21 Postmenopausal patients in this 
cohort also demonstrated similar findings 
when comparing mammogram frequency. 
Although not significant, biennial (or greater) 
frequency of screening mammography also 
resulted in an increased likelihood of axillary 
lymph node dissection and chemotherapy.

Similarly, authors of another large 
prospective cohort study concluded that 
breast cancers diagnosed in premenopausal 
patients were more likely to be larger with less 
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triple-negative 
breast cancer that 
can contribute to 
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favorable prognostic characteristics (tumor 
size >15 mm, relative risk [RR], 1.21 [95% CI, 
1.07–1.37]; P=.002); any less favorable prog-
nostic characteristics (RR, 1.11 [95% CI, 1.00–
1.22]; P=.047), and higher stage (stage IIB or 
higher, RR, 1.28 [95% CI, 1.01–1.63]; P=.04) 
for those who underwent biennial screening 
compared with breast cancers diagnosed by 
annual screening.32 However, this trend was 
not observed in postmenopausal patients not 
taking hormone therapy.32

Some international studies also show 
more favorable outcomes with annual 
screening mammography. A Swedish study 
evaluated mammography screening intervals 
of 21 months compared with 18 or 12 months 
in patients aged 40 to 49.33 Data showed an 
improved effectiveness of 1.6% to 9.8% for 
interval cancers and 2.9% to 17.4% for both 
interval and screening-detected cancers 
by reducing the screening frequency to 12 
months, with authors suggesting a further 
reduction in breast cancer–related mortality 
rates for this age group.33

Results from another descriptive study 
from Europe also showed increasing interval 
breast cancer rates with increasing screening 
intervals.34 After a negative screen, the interval 
cancer rates and regional ranges for 0 to less 
than 12 months, 12 to less than 24 months, and 
24 to less than 36 months per 1,000 screened 
were 0.55 (0.43–0.76), 1.13 (0.92–1.47), and 
1.22 (0.93–1.57), respectively.34

Finally, a study conducted in Canada 
evaluated interval breast cancers among 
people with dense breasts screened between 
2008 and 2010.35 Those with screening pro-
grams with policies that offered annual 
screening reported fewer interval cancers 
(interval cancer rate, 0.89 per 1,000; 95% CI, 
0.67–1.11) compared with those who had 
policies that used biennial screening (inter-
val cancer rate, 1.45 per 1,000 [annualized]; 
95% CI, 1.19–1.72), which was 63% higher 
(P=.002). For those for whom radiologists 
recommended screening, interval cancer 
was lower for annual (0.93 per 1,000; 95% CI, 
0.71–1.16) versus biennial screening (1.70 
per 1,000 [annualized]; 95% CI, 0.70–2.71) 
(P=.061).35

Black patients have a worse 
breast cancer prognosis
Additional consideration should be given to 
populations with worse survival outcomes 
at baseline for whom screening mammog-
raphy could play a significant role. In par-
ticular, Black people have similar rates of 
breast cancer compared with White peo-
ple (127.8 cases per 100,000 vs 133.7 cases 
per 100,000, respectively) but have a 40% 
increased breast cancer–related mortal-
ity.8 The USPSTF recognizes this disparity 
and mentions it in their recommendations, 
encouraging health care clinicians to engage 
in shared decision making with Black 
patients and asserting that more research 
is needed on screening mammography in  
Black communities.15

While the age modification to the new 
guidelines better addresses the disparities 
that impact the Black community (such as 
increased likelihood of early-onset breast 
cancer36 and increased rate of breast can-
cer diagnosis at first mammogram37), the 
next obvious question is: Can groups with 
higher breast cancer mortality such as 
Black communities afford to undergo mam-
mography every 2 years (as opposed to  
every year)?

Although some data specifically have 
evaluated the age of initiation and fre-
quency of screening mammography among 
Black patients,38,39 little data have specifically 
assessed outcomes for annual versus bien-
nial screening among Black people. Despite 
these research gaps, risk factors among the 
Black community should be considered. 
There is an increased risk of triple-negative 
breast cancer that can contribute to higher 
mortality among Black communities.40 
Black people also tend to be diagnosed with 
more aggressive subtypes overall,41,42 are 
more likely to have dense breasts,43,44 have 
a higher likelihood of advanced stages at 
the time of diagnosis compared with White 
people,8,45 and have a greater chance of 
diagnosis of a second primary or contra-
lateral breast cancer46-48—all risk factors 
that support the importance of regular and  
early-screening mammography.
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by the ACR and 
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recognize that the 
benefits of annual 
screening outweigh 
the potential risks
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How I counsel my patients
As Director of the Cancer Genetics and Breast 
Health Clinic, I am a gynecologist who pri-
marily evaluates patients at increased risk for 
breast cancer (and other cancers). As an initial 
step, I strongly encourage all patients (espe-
cially Black patients and those of Ashkenazi 
Jewish ancestry as per the American College of 
Radiology recommendations9) to undergo risk 
assessment at age 25 to determine if they may 
be at increased risk for breast cancer. This first 
step may include genetic testing if the patient 
meets NCCN testing criteria based on personal 
or family history. If results are positive for a 
germline pathogenic variant, the timing and 
nature of breast screening would be based on 
NCCN recommendations for that particular 
variant (with possible modification of age of 
initiation based on family history). If testing is 
negative, lifetime risk assessment would then 
be performed using risk calculators—such 
as Tyrer-Cuzick—to determine if the patient 
meets criteria for intensive surveillance with 
supplemental breast magnetic resonance 
imaging. If the patient is subsequently deter-
mined to be at average risk after these assess-
ments, I recommend they undergo screening 
mammography annually starting at age 40. 
However, it must be recognized that risk may 
change over time. A patient’s risk can continue 
to be assessed over a lifetime—with changing 
family history, personal risk factors, and new 
discoveries in genetics.

Summary
Ultimately, it is reassuring that the USPSTF 
guidelines have been updated to be concor-
dant with other national medical society rec-
ommendations. They reflect the increasing 
nationwide trends that clearly demonstrate 
the high overall prevalence of breast cancer 
as well as the increasing incidence of early-
onset breast cancer.

The updated guidelines, however, do not 
reflect the entirety of breast cancer trends in 
this country. With breast cancer being the 
most commonly diagnosed cancer in the 
United States, it is imperative to consider the 
data that demonstrate improved prognostics 
with annual compared with biennial mam-
mography. Furthermore, the guidelines only 
begin to explore the disparities that Black 
patients face regarding breast cancer–related 
mortality. The risks of younger age at diag-
nosis, greater likelihood of aggressive sub-
types, increased risk of second primary and 
contralateral breast cancer, and later stage at 
diagnosis must be seriously evaluated when 
counseling this patient population.

While the USPSTF recommendations for 
age at initiation reflect national statistics, rec-
ommendations by the ACR and NCCN more 
appropriately recognize that the benefits 
of annual screening outweigh the potential 
risks. Annual screening frequency should be 
adopted when counseling patients, particu-
larly for the Black community. ●
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