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BACKGROUND: Twenty-eight states have passed breast
density notification laws, which require physicians to in-
form women of a finding of dense breasts on
mammography.
OBJECTIVE: To evaluate changes in breast cancer stage
at diagnosis after enactment of breast density notification
legislation.
DESIGN: Using a difference-in-differences analysis, we
examined changes in stage at diagnosis among women
with breast cancer in Connecticut, the first state to enact
legislation, compared to changes amongwomen in control
states.We used data from the Surveillance, Epidemiology,
and End Results Program (SEER) registry, 2005–2013.
PARTICIPANTS: Women ages 40–74 with breast cancer.
INTERVENTION: Breast density notification legislation,
enacted in Connecticut in October of 2009.
MAIN MEASURE: Breast cancer stage at diagnosis.
KEY RESULTS: Our study included 466,930 women,
25,592 of whom lived in Connecticut. Legislation was
associated with a 1.38-percentage-point (95 % CI 0.12 to
2.63) increase in the proportion of women in Connecticut
versus control states who had localized invasive cancer at
the time of diagnosis, and a 1.12-percentage-point (95 %
CI−2.21 to −0.08) decline in the proportion of womenwith
ductal carcinoma in situ at diagnosis. Breast density no-
tification legislation was not associated with a change in
the proportion of women in Connecticut versus control
states with regional-stage (−0.09 percentage points, 95 %
CI −1.01 to 1.02) or metastatic disease (−0.24, 95 % CI
−0.75 to 0.28). County-level analyses and analyses limit-
ed to women younger than 50 found no statistically sig-
nificant associations.
LIMITATIONS: Single intervention state, limited follow-
up, potential confounding from unobserved trends.
CONCLUSIONS: Breast density notification legislation in
Connecticut was associated with a small increase in the
proportion of women diagnosed with localized invasive
breast cancer in individual-level but not county-level
analyses. Whether this finding reflects potentially benefi-
cial early detection or potentially harmful overdiagnosis is

not known. Legislation was not associated with changes
in regional or metastatic disease.
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INTRODUCTION

Among women undergoing routine screening mammography,
about 43 % have radiographically dense breasts.1 Dense
breasts are considered normal, but the finding has two impor-
tant implications. First, breast density may be an independent,
moderate risk factor for breast cancer.2 Second, the sensitivity
and specificity of mammography are reduced among women
with dense breasts, although newer digital techniques partially
mitigate this effect.3

Given the limitations of mammography, some have
advocated supplemental screening with magnetic reso-
nance imaging (MRI) or ultrasound in women with dense
breasts. Indeed, each of these modalities can detect addi-
tional cases of breast cancer after a negative mammogram
in women with dense breasts. Ultrasound, for example,
detects about 5 cancers per 1000 women screened, while
MRI can detect between 3 and 33 cases of cancer.4 Sup-
plemental screening most commonly detects localized in-
vasive cancers rather than ductal carcinoma in situ (DCIS)
or late-stage disease.5

Supplemental screening tests, however, have poor positive
predictive value, prompting concerns that widespread use
among low-risk women could generate a considerable number
of false positives and subsequent invasive testing.5–9 Further-
more, there are no randomized trials or observational studies
evaluating the effect of adjunctive screening on morbidity or
mortality.4,10 The US Preventive Services Task Force 2016
guideline on screening for breast cancer determined that there
was insufficient evidence to recommend for or against supple-
mental screening.11

Despite uncertainty about the optimal approach to screening
women with dense breasts, 28 states have passed breast den-
sity notification laws. These laws vary by state, but generally
require that physicians disclose a finding of dense breasts to
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women undergoing mammography.12 A number of states also
require that physicians inform women with dense breasts that
they may benefit from adjunctive screening with ultrasound or
MRI, and some states (including Connecticut) require that
private insurers cover supplemental screening for women with
dense breasts. Although the number of states with breast
density notification legislation has grown steadily, no study
has examined the effect of this kind of legislation on health
outcomes for women.
Our goal was to evaluate the relationship between breast

density notification legislation and stage at diagnosis among
women with breast cancer. Breast density notification legisla-
tion may lead to an increased use of supplemental screening,
and supplemental screening, in turn, might lead to an increase in
early-stage breast cancer diagnosis. Thus, we evaluated changes
in cancer stage at the time of diagnosis among women living in
Connecticut, the first state subject to breast density notification,
compared to control populations.
As a secondary goal, we used a county-level analysis to

examine changes in stage-specific incidence associated with
breast density notification legislation. If legislation enabled
early detection of cancers that would have eventually pro-
gressed to late-stage cancer, legislation should be associated
with increased incidence of early-stage cancer and decreased
incidence of late-stage cancer. In contrast, if legislation facil-
itated detection of DCIS or early invasive cancers that did not
progress and become harmful (i.e., overdiagnosis), legislation
would be associated with increased DCIS or early-stage inva-
sive cancer without a concomitant drop in late-stage cancer.

METHODS

Study Design

We used two complementary approaches to examine the as-
sociation between breast density notification legislation and
changes in breast cancer stage at diagnosis. In our primary
approach, we evaluated the proportion of women with DCIS,
localized, regional, or metastatic disease at the time of diag-
nosis. We used a difference-in-differences design to compare
changes in the proportion of women diagnosed at each stage in
Connecticut, the first state subject to breast density notification
legislation, to changes among women in states without such
legislation.
In a second, complementary difference-in-differences anal-

ysis, we evaluated changes in stage-specific incidence in
counties in Connecticut and control counties. The goal of this
analysis was to describe changes in incidence associated with
breast density notification legislation and to evaluate for evi-
dence of overdiagnosis associated with this policy. Overdiag-
nosis refers to detecting a cancer, usually by screening, that
would never have been clinically apparent. In the case of
breast cancer, screening contributes to overdiagnosis of both
in situ and early-stage invasive cancers.13

Stage-specific incidence patterns over time can provide evi-
dence of an effective or ineffective screening program. As noted,

an effective screening program should result in an increase in the
incidence of early-stage disease as early-stage cancers are
detected, and a decline in late-stage disease as advanced disease
is averted by early diagnosis.14 In contrast, an increased incidence
of early-stage disease without a concomitant decline in late-stage
disease suggests that the screening program detects only clinical-
ly insignificant cancers and contributes to overdiagnosis.15 Using
this framework, we evaluated changes in stage-specific incidence
in counties in Connecticut and control counties.

Data Sources, Variables, and Participants. We analyzed
incident breast cancer cases from the Surveillance,
Epidemiology, and End Results Program (SEER) Registry.16

SEER is a population-based registry that captures cancer inci-
dence and mortality in specific geographies. SEER covers 13 US
states (Alaska, California, Connecticut, Georgia, Hawaii, Ken-
tucky, Iowa, Louisiana, Michigan, New Jersey, New Mexico,
Utah, Washington). Among these, two states, Connecticut and
California, passed breast density notification legislation during
the period for which data were available. Connecticut enacted its
legislation in October of 2009,17 and California in April of
2013.18 Because we had less than 1 year of follow-up data for
California, and because we would not expect to see a substantial
effect from legislation in this short time, we excluded data from
the post-legislation period in California in our main analyses. In a
sensitivity analysis, we included all California data.
In our main analyses, we included women residing in all

SEER areas who were between the ages of 40 and 74 and who
had a diagnosis of invasive breast cancer or DCIS. We excluded
women with a diagnosis of lobular carcinoma in situ (LCIS), as
LCIS is typically not detected during screening.19 We also ex-
cluded womenwho had unstaged cancer.We excluded data from
counties affected by Hurricane Katrina in 2005, which are not
considered part of the standard SEER data set. We used US
Census county populations to calculate incidence. The Area
Resource File for 2013–2014 and 2014–2015 provided county-
level covariates.20 We limited our analysis to the period from
2005 to 2013.
Our main outcome variable was stage at diagnosis. We used a

summary staging variable prepared by SEER which collapses
stage at diagnosis into four basic categories: in situ, localized,
regional, and distant/metastatic.21 Localized disease includes
cancer confined to the breast, and regional disease includes local
extension outside the confines of the breast and to regional lymph
nodes. In a sensitivity analysis, we used an alternate summary
staging variable which uses a more stringent definition of meta-
static disease.

Statistical Analysis

For our individual-level analysis, we used a multinomial lo-
gistic regression model with stage at diagnosis as the outcome.
This model included an indicator variable for women residing
in Connecticut, an indicator for time period pre- and post-
legislation (01/2005–09/2009, 10/2009–12/2013), and the
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interaction between the two, which captures effects associated
with breast density notification legislation. We also adjusted
for race, ethnicity, age, and the post-legislation time period in
California. We expressed results as predicted probabilities. We
assessed for pre-legislation trends in our main analysis by
interacting time (year) with treatment group during the pre-
legislation period.
For our county-level analysis, we fit a series of mixed-

effects negative binomial models of change in stage-specific
incidence over time. As in our individual-level models, we
included a binary term to represent counties in Connecticut, a
binary term for the pre/post-legislation time period, and the
interaction. Here, we defined the pre- and post-legislation
periods as 2005–2009 and 2010–2013, respectively. Models
included an exposure term to account for county population
(total population of women in the age range of interest in the
county) and county-specific random effects to account for
repeated measures on each county. We incorporated time-
varying covariates derived from the Area Resource File in-
cluding median household income, percentage of the female
population that is white, percentage uninsured, percentage of
women aged 40–64, and physicians per capita.

Subgroup Analyses

For both analytic approaches, we evaluated stage at diagnosis
among women ages 40–49, given that dense breasts are more
common among younger women.1 We also evaluated women
ages 50–74, because while dense breasts are less common,
screening overall is more common in this population.22

Sensitivity Analyses. Connecticut enacted breast density
notification legislation in late 2009. In a sensitivity analysis,
we excluded the first year post-legislation in our individual-
level model, as it was a transitional period.We also estimated a
model that included post-legislation data from California in
2013.

Power Calculation. For our county-level analyses, we used a
simulation-based method to estimate the minimum effect size
detectible with ≥80 % power for our effect of interest, the
change in incidence in counties in Connecticut compared to
control counties, in our county-level model.

RESULTS

Our individual-level analysis included 504,376 women ages
40–74 who were diagnosed with breast cancer between 2005
and 2013.We excluded 5515womenwho did not have staging
data available, 13,616 women with LCIS, and 18,315 who
were diagnosed in California between April and December
2013. Our final analysis included 466,930 women with a
breast cancer diagnosis. Of these, 25,592 lived in Connecticut

at the time of diagnosis. Characteristics of the women in our
sample are reported in Table 1. Women in Connecticut were
more likely to be white, and a larger proportion had DCIS at
diagnosis than did women in other states. Figure 1 depicts the
proportion of women diagnosed at each stage in Connecticut
and in control states by year.
Our individual-level analysis examined changes in the pro-

portion of women diagnosed at each stage over time among
women in Connecticut and control states. We found that the
proportion of women with a localized cancer increased from
50.0 % to 52.4 % for women in Connecticut during the post-
legislation period. We observed a smaller increase in control
states, from 50.6 % to 51.6 %. Overall, we found a 1.38-
percentage-point (95 % CI 0.12 to 2.63) increase in the pro-
portion of women diagnosed with localized breast cancer in
Connecticut post-legislation, after accounting for trends in
non-legislation states. We also found a 1.12-percentage-point
decrease (95 % CI −2.21 to −0.08) post-legislation in the
proportion of women diagnosed with DCIS in Connecticut,
after accounting for changes in control states. Changes in the
proportion of women diagnosed with regional-stage disease
(−0.09 percentage points, 95 % CI −1.01 to 1.02) and meta-
static disease (−0.24 percentage points, 95 %CI −0.75 to 0.28)
did not differ betweenConnecticut and control states (Table 2).
Among women ages 40–49 and women ages 50–74, we did
not observe statistically significant changes in the proportion
of women diagnosed at each stage in Connecticut compared to
control states, though effect sizes were similar to what we
observed in our main analysis (Table 2).
When assessing pre-legislation trends, we found that the

proportion of women with metastatic disease at the time of
diagnosis declined slightly in Connecticut while remaining
stable in control states (approximate 0.30 percentage-point
decline per year, p = 0.02). In our main analysis, however,
we did not observe a decline in the proportion of women
diagnosed with metastatic disease in Connecticut compared
to control states, even though these divergent trends could
have biased us toward such a finding. We did not observe

Table 1 Characteristics of Women with Breast Cancer, 2005–2013

Characteristic Connecticut
(n = 25,592)

Other states*
(n = 441,338)

p
value

Age at diagnosis,
mean (SD)

57 (9.3) 58 (9.2) <0.001

Race (%)
White 89 79 <0.001
African American 7.8 11
Native American 0.11 0.59
Asian 1.8 8.7
Unknown 1.2 0.6

Ethnicity (%
Hispanic)

7.1 10.1 <0.001

Stage (%)
DCIS 24 20 <0.001
Localized 52 51
Regional 20 24
Metastatic 4 5

*Other states: AK, CA, CT, GA, HI, KY, IA, LA, MI, NJ, NM, UT, WA
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divergent pre-legislation trends for the other three disease
stages.
In a sensitivity analysis, we used an alternate staging system

and found similar results (Online Appendix Table 1). Exclud-
ing the first post-policy year did not alter our results substan-
tively (Online Appendix Table 2). In an analysis in which we
included post-legislation data from California, we observed a
small decline in the proportion of women with metastatic
disease at the time of diagnosis among women in states with
breast density notification legislation (−0.37 percentage
points, 95 % CI −0.59 to −0.14; Online Appendix Table 3).
This finding was only observed in models that included post-
legislation data from California.
Our county-level analysis examined changes in stage-

specific incidence and included 611 counties over a 9-year

period. Eight of these counties were in Connecticut and thus
were subject to breast density notification legislation from late
2009 onward. Online Appendix Table 4 describes the counties
in our sample.
Figure 2 depicts age-adjusted breast cancer incidence by

stage in Connecticut and in control states from 2005 to 2013.
Stage-specific incidence appears relatively flat in the post-
policy period in both Connecticut and control states.
In adjusted models, we found no statistically significant

changes in the incidence of DCIS (incidence rate ratio [IRR]
0.96, 95 % CI 0.90 to 1.03), localized disease (IRR 1.02, 95 %
CI 0.98 to 1.01), regional-stage disease (IRR 0.98, 95 % CI
0.92 to 1.04), or metastatic disease (IRR 0.98, 95 % CI 0.86 to
1.12) in counties in Connecticut compared to control counties
(Table 3). We estimated that we had 80 % power to detect a 23

Figure 1 Stage at diagnosis among women in Connecticut and control states. Panel A depicts the distribution of stage at diagnosis among
women ages 40–74 with breast cancer in control states. Panel B depicts the distribution of stage at diagnosis among women ages 40–74 with

breast cancer in Connecticut. *Breast density notification legislation was enacted in October of 2009.
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% change in incidence of DCIS in counties in Connecticut
compared to other counties, a 13 % change in localized dis-
ease, a 16 % increase in regional-stage disease, and a 27 %
change in metastatic disease at an alpha = 0.05 level.

DISCUSSION

To the best of our knowledge, ours is the first study to evaluate
the effect of breast density notification legislation on breast
cancer stage at diagnosis. We found that passage of legislation
in Connecticut was associated with a small increase in the
proportion of women diagnosed with localized invasive can-
cer, after accounting for trends in states without breast density
notification legislation. We also observed a small decline in
the proportion of women diagnosed with DCIS. Although not

definitive, these findings could be explained by an effect of
breast density legislation on supplemental screening, which
can detect additional early-stage invasive cancers.4 In a sensi-
tivity analysis in which we included data from California, we
observed a small decline in the proportion of women with
metastatic disease on presentation. This finding is driven by
data fromCalifornia, and is not likely attributable to passage of
breast density notification legislation, as such legislation had
only been in place for a matter of months in California, and
would have been very unlikely to have had an effect on
metastatic disease within that time frame.
Our main findings have two potential interpretations, each

with important implications. First, it is possible that because of
breast density notification legislation, more women in Con-
necticut have been diagnosed with an early-stage cancer and
have been spared an eventual late-stage diagnosis. This early-
stage diagnosis may translate into important health benefits, as
these women may avoid the morbidity and mortality associat-
ed with a late-stage diagnosis. It is also possible, though, that
at least some of this increase in early-stage diagnosis is due to
overdiagnosis. In this case, the additional cancers detected are
not clinically significant, and finding them does not translate
into an improvement in health.
We pursued a county-level analysis to examine the associ-

ation between legislation and stage-specific incidence and to
help distinguish these possibilities. Specifically, given stable
underlying disease rates, an increased incidence of early-stage
diagnosis with an associated decrease in late-stage diagnosis
would suggest that legislation promotes successful detection
of early-stage disease and averts late-stage diagnoses.14,15 In
contrast, an increase in incidence of early-stage disease, with
no change in late-stage disease, would suggest that legislation
may contribute to overdiagnosis. We did not detect a reduction
in late-stage cancer in Connecticut, a pattern that is consistent
with the explanation that supplemental screening has led to

Table 2 Individual-Level Analysis of Distribution of Stage at Diagnosis Among Women with a New Breast Cancer Diagnosis

Ages 40–74*
(n = 466,930)

Connecticut
pre-legislation %
(95 % CI)

Connecticut
post-legislation %
(95 % CI)

Other states
pre-legislation %
(95 % CI)

Other states
post-legislation %
(95 % CI)

Difference in
differences %
(95 % CI)

p value

DCIS 24.4 (23.6 to 25.1) 23.5 (22.7 to 24.2) 19.6 (19.4 to 19.8) 19.8 (19.7 to 20.0) −1.12 (−2.21 to −0.08) 0.04
Localized 50.0 (49.1 to 50.8) 52.4 (51.6 to 53.3) 50.6 (50.4 to 50.8) 51.6 (51.4 to 51.8) 1.38 (0.12 to 2.63) 0.03
Regional 21.4 (20.7 to 22.2) 19.7 (19.0 to 20.4) 24.6 (24.4 to 24.8) 22.9 (22.7 to 23.1) −0.09 (−1.01 to 1.02) 0.99
Metastatic 4.16 (3.82 to 4.51) 4.39 (4.03 to 4.75) 5.21 (5.12 to 5.30) 5.67 (5.57 to 5.77) −0.24 (−0.75 to 0.28) 0.37
Ages 40–49*
(n = 105,301)

Connecticut
pre-legislation %
(95 % CI)

Connecticut
post-legislation %
(95 % CI)

Other states
pre-legislation %
(95 % CI)

Other states
post-legislation %
(95 % CI)

Difference in
differences %
(95 % CI)

p value

DCIS 26.7 (25.2 to 28.8) 26.0 (24.4 to 27.6) 20.7 (20.4 to 21.1) 21.3 (20.9 to 21.7) −1.27 (−3.50 to 0.97) 0.26
Localized 44.0 (42.4 to 45.7) 46.2 (44.4 to 48.0) 45.8 (45.4 to 46.2) 46.1 (45.6 to 46.5) 1.93 (−0.60 to 4.47) 0.14
Regional 25.7 (24.2 to 27.1) 24.1 (22.5 to 25.6) 28.8 (28.4 to 29.2) 27.4 (27.0 to 27.8) −0.24 (−2.45 to 0.98) 0.83
Metastatic 3.59 (2.95 to 4.23) 3.72 (3.02 to 4.42) 4.66 (4.49 to 4.84) 5.22 (5.01 to 5.40) −0.43 (−1.42 to 0.55) 0.39
Ages 50–74*
(n = 361,629)

Connecticut
pre-legislation %
(95 % CI)

Connecticut
post-legislation %
(95 % CI)

Other states
pre-legislation %
(95 % CI)

Other states
post-legislation %
(95 % CI)

Connecticut
pre-legislation %
(95 % CI)

p value

DCIS 23.6 (22.8 to 24.5) 22.7 (21.8 to 23.5) 19.3 (19.1 to 19.5) 19.4 (19.2 to 19.6) −1.08 (−2.30 to 0.15) 0.08
Localized 51.8 (50.8 to 52.8) 54.3 (53.3 to 55.3) 51.9 (51.7 to 52.2) 53.2 (53.0 to 53.5) 1.17 (−0.27 to 2.62) 0.11
Regional 20.2 (19.4 to 21.0) 18.5 (17.7 to 19.2) 23.4 (23.2 to 23.6) 21.6 (21.4 to 21.8) 0.10 (−1.05 to 1.25) 0.87
Metastatic 4.36 (3.94 to 4.77) 4.60 (4.18 to 5.01) 5.37 (5.26 to 5.48) 5.80 (5.69 to 5.91) −0.19 (0.79 to 0.41) 0.53

*All models adjusted for age, race, ethnicity, and period from April 2013 on when data from California were excluded

Figure 2 Age-adjusted breast cancer incidence by stage over time.
The graph depicts age-adjusted stage-specific breast cancer inci-
dence in Connecticut and control states from 2005 to 2013. The
vertical bar represents the time of enactment of breast density

notification legislation in Connecticut.
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overdiagnosis. Our sample, however, had limited power to
detect the small effects we saw in our individual-level analysis.
Furthermore, changes in late-stage disease may take years to
appear, given the natural history of breast cancer, and 4 years
of follow-up may not be sufficient to observe a change. Thus,
whether breast density notification legislation has led to im-
proved health outcomes in Connecticut remains an open
question.
Our findings should be interpreted with caution. First, re-

sidual confounding may explain our results. While a
difference-in-differences analysis is robust to confounding
from group differences that are constant over time, changes
that occurred around the time of policy enactment and differ-
entially affected Connecticut could explain our results. We
have controlled for key demographics which may change
differentially over time and could also affect screening rates,
but residual confounding remains possible.
Second, we examined four disease stages using two sepa-

rate modeling strategies, an approach which contributes to an
increased likelihood of a spurious finding. With a correction
for multiple testing, our findings would not be statistically
significant. Still, our main findings are consistent with what
we might expect to observe a priori: if breast density legisla-
tion were to have any effect, it would be to increase diagnoses
of localized invasive disease. Additionally, while little is
known about how breast density notification laws have affect-
ed practice, there is some indication that some radiologists in
Connecticut have implemented programs to facilitate supple-
mental screening, and the use of supplemental screening may
have increased.23 Such changes in utilization could lead to a
greater proportion of women diagnosed at an early stage.
An assessment of the effect of breast density legislation

with the data we used has inherent limitations. It is possible
that physicians did not provide notification as mandated or that
many women who received a notification took no action, and
it is also possible that women in control states were notified

even in the absence of legislation. A careful analysis of sup-
plemental screening patterns in Connecticut and control states
could potentially support a link between breast density notifi-
cation legislation and stage at diagnosis, but such information
is not available from the data source we used.
Finally, given demographic, economic, and cultural differ-

ences, findings from Connecticut may not be applicable to
other states. Connecticut’s experience may also represent the
case in which breast density notification legislation would be
most likely to lead to a change in breast cancer detection, as
the law has received considerable attention there, resulting in
widespread awareness.24 In addition, Connecticut has an in-
surance provision that requires private insurers to cover sup-
plemental screening for women with dense breasts, which
would likely facilitate access if women did indeed wish to
pursue supplemental screening. However, the majority of
states with breast density notification legislation do not man-
date insurance coverage for supplemental screening.
In summary, breast density notification legislation is asso-

ciated with a small increase in the proportion of women
diagnosed with early-stage invasive breast cancer. Given lim-
ited follow-up, we cannot determine whether this change has
led to improved health outcomes or reflects overdiagnosis. A
longer observation period and study of the effect of legislation
in other states will help in further assessing the impact of
breast density legislation.
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Table 3 County-Level Analysis of Stage-Specific Incidence Among Women with a New Breast Cancer Diagnosis

Stage (n = 611 counties) Connecticut pre- vs.
post-IRR (95 % CI)

Other counties pre- vs.
post-IRR (95 % CI)

Difference-in-differences
IRR (95 % CI)

p value

Ages 40–74*
DCIS 0.98 (0.91–1.04) 1.01 (0.99–1.03) 0.96 (0.90–1.03) 0.26
Localized 1.06 (1.02–1.11) 1.04 (1.03–1.05) 1.02 (0.98–1.07) 0.31
Regional 0.92 (0.86–0.98) 0.94 (0.93–0.95) 0.98 (0.92–1.04) 0.48
Metastatic 1.10 (0.97–1.25) 1.11 (1.09–1.15) 0.98 (0.86–1.12) 0.81

Ages 40–49**
DCIS 1.01 (0.91–1.12) 1.00 (0.97–1.03) 1.01 (0.91–1.12) 0.89
Localized 1.06 (0.98–1.15) 0.99 (0.97–1.01) 1.07 (0.99–1.16) 0.07
Regional 0.94 (0.84–1.04) 0.93 (0.91–0.96) 1.00 (0.90–1.12) 0.97
Metastatic 1.07 (0.81–1.41) 1.12 (1.05–1.19) 0.96 (0.72–1.27) 0.77

Ages 50–74**
DCIS 0.94 (0.87–1.00) 0.99 (0.97–1.01) 0.95 (0.88–1.02) 0.13
Localized 1.04 (0.99–1.08) 1.02 (1.01–1.04) 1.01 (–0.97–1.06) 0.59
Regional 0.90 (0.84–0.97) 0.92 (0.91–0.94) 0.97 (0.91–1.05) 0.47
Metastatic 1.08 (0.94–1.25) 1.09 (1.06–1.13) 0.99 (0.86–1.14) 0.90

*Models adjusted for median household income, percentage white, percentage insured, physicians per capita, percentage of women ages 40–65, and
period during 2013 when data from California were excluded
**Age-stratified models are adjusted for same set of covariates as main model except for age distribution
IRR= incidence rate ratio
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