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Increases in the incidence of postmenopausal breast cancers have been linked to
screening and menopausal hormone use, but younger women have received less
attention. Thus, we analyzed trends in breast cancer incidence (N = 387 231) using
the National Cancer Institute’s Surveillance, Epidemiology, and End Results Program
13-Registry database (1992-2004). Whites had higher incidence rates than blacks
after age 40 years, but the reverse was true among younger women (black-white
crossover). Among younger women, the rate per 100 000 woman-years was 16.8
for black vs 15.1 for white women; the highest black-white incidence rate ratio
(IRR) was seen among women younger than 30 years (IRR = 1.52, 95% confidence
interval = 1.34 to 1.73). This risk pattern was not observed in other ethnic groups.
The black-white crossover among younger women was largely restricted to breast
cancers with favorable tumor characteristics. The annual percentage change in the
incidence of invasive breast cancers decreased modestly among older women but
increased among younger (<40 years) white women. Continued surveillance of
trends is needed, particularly for molecular subtypes that preferentially occur

among young women.
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Recent analyses of breast cancer incidence
trends have linked mammography and
menopausal hormone usage to increases
in incidence among postmenopausal
women; however, analyses of data for
younger women have received less atten-
tion. Given that mammography is not
recommended for women younger than
40 years and menopausal hormone ther-
apy is low in this group, incidence rates
among such women may be associated
with exposures occurring in early repro-
ductive life. Breast cancers that occur in
younger women are of concern because
these cancers are often hormone receptor
negative (estrogen receptor [ER]- and
progesterone receptor [PR]-), are high
grade, and are diagnosed at advanced
stages (1).

We used the National Cancer Institute’s
Surveillance, Epidemiology, End Results
Program (SEER, http://seer.cancer.gov/)
and SEER*Stat 6.3.6 for the period 1992-
2004 to analyze trends in breast cancer
incidence using the 13-Registry database,
which includes approximately 14% of the US

jnci.oxfordjournals.org

population (2). Incidence data (N =387 231)
were stratified by age at diagnosis (all ages,
<30, 30-39, 40-49, and >50 years), year of
diagnosis (1992-1995, 1996-1999, and
2000-2004), racial and ethnic categories
(non-Hispanic whites, non-Hispanic blacks,
Hispanics, Asian or Pacific Islanders [API],
American Indians or Alaskan natives [Al/
AN], others/unknown), and pathologic
features.

Age-adjusted incidence rates (2000
US standard population) were expressed
per 100 000 woman-years (2). Incidence
rate ratios (IRRs) were calculated to
express relative risks compared with a
referent. Temporal trends were assessed
as annual percentage change (APC) in
incidence rates from 1992 to 2004, with
derivation of 95% confidence intervals to
determine APCs that were statistically
significantly different from a horizontal
or flat trend line with a slope of zero.
Poisson regression models were used to
examine temporal trends with interaction
terms for age and race. The null hypoth-
esis of no trend interaction implied that

the incidence rate curves for a given pro-
file (eg, trends by blacks vs whites) had
the same shapes and parallel slopes over
time. The null hypothesis was rejected at
the 95% confidence level, as previously
described (3).

Although white women had higher
incidence rates than black women after
age 40 years, the reverse was true among
younger women (black-white crossover).
Among younger women, the rate per
100 000 woman-years was 16.8 for black vs
15.1 for white women; further, the highest
black-white IRR was seen among women
younger than 30 years (IRR = 1.52, 95%
confidence interval = 1.34 to 1.73) (Table
1). Other racial and ethnic groups had
lower incidence rates than non-Hispanic
white women for all three age groups and
did not exhibit the crossover pattern
observed among black women, although
IRRs were slightly higher among younger
than older Hispanic, API, and AI/AN
women.

Younger women had higher IRRs than
older women for tumors with poor prog-
nostic features, defined by tumor size
(>2.0 vs 2.0 cm in diameter), lymph node
status (positive vs negative), and nuclear
grade (high [II-IV] vs low [I-II]). In
addition, young women had higher IRRs
for inflammatory breast cancers and ER
tumors.

Opverall, breast cancer incidence rates
were higher for white women than black
women, but this relationship was attribut-
able to higher incidence rates for tumors
with better prognostic features among
older women. The black-white crossover
among younger women was largely
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CONTEXT AND CAVEATS

Prior knowledge

Incidence of postmenopausal breast cancer
has been associated with screening and
hormone therapy, but the mechanisms
involved in premenopausal breast cancer
incidence have not been studied as
extensively.

Study design

The incidence of breast cancer during
1992-2004 (N = 387 231 women) was com-
pared among racial and ethnic groups and
among age groups using data from the
National Cancer Institute’s Surveillance,
Epidemiology, and End Results Program
13-Registry database.

Contributions

White women who were 40 years or older
had a higher rate of breast cancer than
black women in this age group, but among
younger women the reverse was true
(black-white crossover). The annual per-
centage change in invasive breast cancer
incidence increased only among white
women younger than 40 years.

Implications

Trends in breast cancer incidence and the
subtypes that occur among young women
should continue to be monitored.

Limitations

The results reported in this study differ
from those of a previous study, which may
be due to differences in the study popula-
tion and the methods used.

From the Editors

restricted to breast cancers with favorable
tumor characteristics (Table 2). For poor
prognosis tumors, there was little evidence
of crossover. At all ages, black women
fairly consistently showed higher rates
than white women, with the largest black—
white IRR observed among the youngest
wormen.

To derive stable secular trends for
younger women, women who were younger
than 30 years and 30-39 years were com-
bined into a single age group (Figure 1).
The absolute number (or counts) of breast
cancers increased among younger women
during 1992-2004, but this increase
largely reflected population growth
rather than rising rates of invasive disease
(Figure 1, A). APC was 0.43 for older

1644 Brief Communications | JNCI

women (Figure 1, A, in situ + invasive).
This increase was primarily due to increas-
ing rates of in situ cancers, particularly
among women aged 50 years and older
(APC of 4.26 vs 1.70 for women <40
years, P < .001 for trend interaction by
age). Invasive cancers decreased slightly
over time among older women, but among
younger women APC was 0.47 (P < .001
for trend interaction by age). This increase
was restricted to younger white women
(Figure 1, B).

Our results are somewhat discrepant
with a previous analysis (4), which observed
slight decreases in invasive cancer inci-
dence over time among women who were
younger than 40 years. This inconsistency
may reflect differences in study areas, time
periods, or analytic methods, or instability
of rates involved. Although the previous
analysis had postulated possible rate
increases based on changes in many risk
factors over time, trends are difficult to
project given that a number of risk factors
operate distinctively among young women
(5). For example, unlike postmenopausal
cancers, for which obesity is associated
with increased risk and parity with
decreased risk, for premenopausal breast
cancers, obesity is associated with de-
creased risk and parity may be a risk factor.
Therefore, increasing obesity among
young women (6) and delays in childbirth
(7) may be counteracting other risk factors
that would increase incidence. Future sur-
veillance is needed to monitor breast can-
cer incidence rates as cohorts of younger
women advance to age groups with higher
incidence.

The black-white crossover for overall
breast cancer incidence rates at younger
ages has been previously described (8-12),
but the underlying mechanisms are
unclear. Rates of mammography are
reportedly higher among young black than
white women (13). The explanation for
this is unknown, but data suggest that
fibrocystic changes are more commonly
identified on physical examination among
blacks, raising the possibility that these
findings prompt mammography for fur-
ther evaluation. However, generally low
mammography rates among young women
and our finding that young black women
have higher incidence rates of tumors both
with and without unfavorable characteris-
tics argues against differential screening as

a primary explanatory factor. If delayed
detection was a factor, more black women
should be diagnosed when they are older
(not younger) (14). A more likely explana-
tion for the black-white crossover is that
black women have distinct risk factors
(15). Differences in reproductive factors
have been implicated (10), particularly
younger ages at childbirth leading to
short-term increases in postpartum breast
cancer risk (11). Support for this hypoth-
esis comes from reported associations
between increased breast cancer risk and
multiparity among young black women
(15-17).

Similar to others (18,19), we found that
younger women, especially black women,
are often diagnosed with tumors that have
poor prognostic features, which may par-
tially reflect a detection bias favoring iden-
tification of faster-growing tumors among
unscreened women. An impact of genetic
factors, particularly on breast cancer
incidence rates at younger ages, may also
contribute to the poorer prognosis (20).
For example, BRCA2 and other mutations
that are more commonly detected in young
black women might account for some
racial disparities at young ages (21,22).
Recent pregnancies have been shown to
have a growth-promoting effect on breast
tumors (23,24), which could have the
greatest impact on black women, who
have more children and shorter intervals
since a last pregnancy than white women
(25,26).

Further understanding of factors
influencing breast cancer trends among
younger women may benefit from a focus
on breast cancer subtypes that occur
preferentially among young women
(particularly young black women), includ-
ing basal-like (27) and the less specific
category of “triple (ie, ER, PR, and
HER2)-negative” (28) tumors. Genetic
(29) and lifestyle factors (27) may con-
tribute to the occurrence of these malig-
nancies, but additional studies are needed
to fully elucidate their etiology. Given
that mammography is neither recom-
mended for nor is sensitive in younger
women because of high breast tissue den-
sity (30), additional efforts are needed to
identify relevant primary and secondary
preventive approaches, including the
identification of early risk predictors and
biomarkers.
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1995 2000
Year of diagnosis

1995 2000
Year of diagnosis

1995 2000
Year of diagnosis

In situ + invasive counts In situ counts Invasive counts
Race | Age | 1992-95 | 1996-99 | 2000-04 | | Age | 1992-95 | 1996-99 | 2000-04 | | Age | 1992-95 | 1996-99 | 2000-04
Whites| 50+ | 64,120 | 73,162 | 93,139 50+ | 8,230 | 11,616 | 17,062 50+ | 55,890 | 61,546 | 76,077
Whites |40-49| 13,555 | 15,525 | 19,865 | [40-49| 2,530 3,441 | 4,824 | |40-49| 11,025 | 12,084 | 15,041
Whites| <40 | 4,011 4,190 | 4,775 <40 503 586 661 <40 | 3,508 | 3,604 | 4,114
Blacks| 50+ | 5,904 7,044 | 10,029 50+ 822 1,210 | 2,004 50+ 5,082 | 5,834 | 8,025
Blacks |40-49| 1,955 2,304 | 3,037 | |40-49 267 448 578 | |40-49| 1,688 | 1,856 | 2,459
Blacks| <40 888 936 1,154 <40 58 95 124 <40 830 841 1,030

Figure 1. Annual percentage changes (APCs)
for age-adjusted incidence rate trends and
absolute numbers in the National Cancer
Institute’s Surveillance, Epidemiology, End
Results Program 13-Registry database (1992-
2004) for all breast cancers combined (in situ +
invasive), in situ cancers only, and invasive
cancers only. A) APCs and absolute numbers
by age (<40, 40-49, >50 years). B) APCs and
absolute numbers by age (<40, 40-49, >50
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