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BACKGROUND: As ductal carcinoma in situ (DCIS)
is a risk factor for invasive breast cancer, ongoing
annual mammography is important for cancer con-
trol, yet little is known about racial/ethnic and
other disparities in use among older women with
DCIS.
METHODS: SEER-Medicare data was used to identify
women age 65–85 years, diagnosed with DCIS from
1992 to 2005 and treated with surgery, but not
bilateral mastectomy. We examined factors associated
with receipt of an initial mammogram within 1 year of
treatment and subsequent annual mammograms for
3 and 5 years. We examined whether follow-up care,
by a primary care physician or cancer specialist, or
neighborhood characteristics mediated disparities in
mammography use.
RESULTS: Overall, 91.3% of women had an initial
mammogram. After adjustment, blacks and Hispa-
nics were less likely than whites to receive an initial
mammogram (odds ratio (OR) 0.74, 95% confidence
interval (CI) 0.55–0.99 and OR 0.65, CI 0.46–0.93,
respectively, as were women of lower socioeconomic
status (SES), women who had a mastectomy or breast
conserving surgery without radiation therapy, and
women who did not have a physician visit. Overall
rates of annual mammography decreased over time.
Disparities by SES, initial treatment type, and physi-
cian visit did not diminish over time. Physician visits
had a modest effect on reducing initial racial/ethnic
disparities.
CONCLUSIONS: Annual mammography among wom-
en age 65 to 85 with DCIS declines as women get
further from diagnosis. Interventions should focus
on reducing disparities in the use of initial surveil-
lance mammography, and increasing surveillance
over time.

KEY WORDS: ductal carcinoma in situ (breast); mammography;

disparities.

J Gen Intern Med 27(5):500–5

DOI: 10.1007/s11606-011-1918-z

© Society of General Internal Medicine 2011

INTRODUCTION

Over the past 20 years, there has been a substantial
increase in the incidence of ductal carcinoma in situ (DCIS)
of the breast among all age groups, with greatest increases
among women age 50 and older, due in large part to
increased detection attributed to their use of mammogra-
phy.1,2 An estimated 50,000 new cases of DCIS were
diagnosed in the United States in 2010 with greater
prevalence in white women compared to women of other
racial/ethnic groups.1,3 Over the past decade the incidence
of DCIS, stable among white women, has been increasing
among black women.1,3 The prognosis for women with
DCIS is excellent; the 5-year survival rate approaches
100%.4 However, among women with DCIS, the risk of a
second DCIS is approximately four times greater than the
risk of a first DCIS among women in the general population
and the risk of an invasive cancer in the same or opposite
breast is approximately twice as great and persists at least
5 years or longer.5–7 Thus, continued mammographic
surveillance for women with DCIS is important. Current
guidelines for mammography screening recommend annual
surveillance mammography after treatment for women with
DCIS.8,9

Previous studies have documented disparities in the use of
screening mammography among older women based on race/
ethnicity and income.10–12 Given the increased risk of
subsequent cancer, the purpose of this study is to describe
rates of mammography use after a diagnosis of DCIS among
women covered by Medicare, to determine whether racial/
ethnic or economic disparities persist, and to assess the
extent to which any such disparities would be mediated by
physician follow-up care or the characteristics of the area
where a woman resides including income, ethnic/racial
composition and mammography facility availability. We hy-
pothesized that any disparities would be mediated by these
factors. This study builds on previous work where we found
that racial/ethnic disparities in cancer screening and care
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were mitigated, to some extent, by characteristics of the area
where an individual lives, including neighborhood racial
composition, socioeconomic status (SES), and screening
capacity.13,14

METHODS

Data

This analysis is based on data from the Surveillance, Epide-
miology and End Results (SEER)-Medicare file and Area
Resource File (ARF). The SEER program collects information
on all incident cancer cases for persons residing in SEER
program areas which covered 25% of the United States
population in 2000.15 SEER data, including cancer stage,
primary tumor site, and patient demographics, are linked to
Medicare claims data by the National Cancer Institute. These
SEER data are also linked to 1990 and 2000 US census data;
this study used the 2000 census tract characteristic variables.
The ARF includes information about the number of hospitals
in each county having mammography facilities and population
demographics, including the population by gender and age in
each county. The ARF file was linked by the county variable to
the SEER data file. This study was reviewed and approved by
the Institutional Review Board of Partners HealthCare.

Study Design and Sample

The design of this study is a retrospective cohort. Women age
65 to 85 years, whose race/ethnicity was reported as white,
black or Hispanic, who were diagnosed with DCIS of the breast
as a single, first cancer between 1992 and 2005 and whose
primary course of treatment was surgery, were included in this
study (N=15,086). DCIS was defined based on American Joint
Committee on Cancer TNM coding for in situ breast cancer and
histology codes.16,17

We excluded women older than age 85 at diagnosis to
account for the possibility that women diagnosed at an older
age in the early years of our study may not be candidates for
mammography due to competing comorbidity and life expec-
tancy. Although guidelines for surveillance mammography for
survivors of invasive breast cancer do not include an upper age
limit,8,9 common guidelines for screening average risk women
recommend stopping around age 75 to 85, and encourage
physicians to consider health status and life expectancy in
recommending ongoing mammography.18,19

We excluded women with a second SEER cancer diagnosis
within 6 months of the index diagnosis date (N=240), as this
would have made it difficult to distinguish claims for the index
and later cancers, as well as women who had chemotherapy
within 6 months of diagnosis, as this treatment is not
indicated for DCIS (N=136). We also excluded women who
did not have Medicare part A and B coverage or who were
members of a health maintenance organization (HMO) for any
time after diagnosis until date of death or end of study,
December 31, 2007, because these individuals may not have
complete claims in SEER-Medicare (N = 5,326).20 Finally, we
excluded women who were not eligible to receive a mammo-

gram during the first 22 months after diagnosis due to death,
end of the study period, second or bilateral mastectomy, or
attainment of age 86 during the time interval (N = 531), for a
final sample of 8,853 women.

OUTCOME

Our primary outcome measure was annual use of mammog-
raphy based on Medicare claims. We considered the first
6 months post diagnosis as part of the treatment period.21

Starting at 7 months post diagnosis, we created five surveil-
lance intervals of 15 months each. Fifteen months was chosen
as the time interval as women may not be able to schedule
their mammogram at exactly a 12-month interval.22 We
examined use of initial mammography within the first interval
and continuing “annual” mammography for three and five
surveillance intervals. Because Medicare claims may not
reliably differentiate between surveillance and diagnostic
exams for women with DCIS,10,23 we assessed whether a
women had at least one mammogram during each of the
specified surveillance intervals. The sample of women who
were eligible to receive an initial mammogram was 8,853, and
6,046, and 3,531 respectively for the three and five surveil-
lance intervals.

Individual-Level Characteristics

Patient characteristics included age at diagnosis (in categories
defined as: 65–70, 71–75, 76–80, 81–85), year of diagnosis,
race/ethnicity (white, black, Hispanic), marital status (mar-
ried, not married), Charlson comorbidity index, a summary
measure of comorbid conditions, each assigned a weight
according to its influence on mortality, with higher scores
indicating greater comorbidity (categorized as 0, 1, 2, ≥ 3),20

whether an individual was of “low SES,” based on eligibility for
state assistance with Medicare premiums and co-payments,
and initial course of treatment (mastectomy, breast conserving
surgery (BCS) only, BCS with radiation therapy (RT)). Subjects
were categorized as having BCS or mastectomy if surgery was
received from 1 month prior to 6 months post diagnosis date.
Women who received both BCS and mastectomy were classi-
fied as having had a mastectomy.

Outpatient visits were identified by Medicare Carrier file
Current Procedural Terminology (CPT) codes for office visits
and Health Care Financing Administration Provider Specialty
(HCFASPEC) codes for type of physician including primary care
physician (PCP), including family practice, internal medicine,
general practice, geriatrics, and cancer specialist (radiation
oncologist, medical oncologist, general surgeon, surgical on-
cologist). Outpatient visits for each time interval were catego-
rized as (1) none; (2) PCP only; (3) cancer specialist only; and
(4) both PCP and cancer specialist.

Area-Level Characteristics

Measures of area characteristics, categorized in tertiles deter-
mined from the distribution of these variables in the study
population, included the percentage of the census tract
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population that was black (≤ 0.9%, 0.91–4.0%, 4.1–100%) or
Hispanic (≤ 2.3%, 2.4–6.8%, 6.9–98.4%), median household
income (≤ $40,681, $40,682–58,431, $58,432–200,008), and
the number of hospitals in the county with a mammography
facility per 100,000 women age 45 and older (≤ 3.13, 3.14–
4.25, 4.26–99.1).

Analysis

Our analysis is based on Andersen’s conceptual model of
health care use which considers the influence of the external
environment and health care system on use of health
services.24 We used bivariate analyses to examine the associa-
tions of an individual's race/ethnicity with demographic, area,
and outcome variables; chi-square tests were used to deter-
mine statistical significance. To examine the use of mammog-
raphy by race/ethnicity, we developed three sets of logistic
regression models for each of the three time periods specified
above, using SAS version 9.2 (SAS Institute, Cary, NC). For
each outcome, initial models included race/ethnicity and
adjusted for individual sociodemographic and clinical charac-
teristics including age at diagnosis, marital status, comorbid-
ity, eligibility for state buy-in coverage, initial course of
treatment, year of diagnosis, and indicators of HMO member-
ship or lack of Medicare in the 13 months prior to diagnosis to
adjust for potentially incomplete comorbidity data. We then
added outpatient physician variables to the models and then
area variables to the models that included physician variables.
If inclusion of the physician variables or area measures
reduced the racial/ethnic effect then these characteristics
were considered to be potential mediators of disparities in
receipt of mammogram.

RESULTS

Sample Characteristics

Compared to whites with DCIS, both blacks and Hispanics
were more likely to be disadvantaged, and have a higher
burden of comorbid conditions (Table 1). Blacks were least
likely to be married (31.5%) compared to whites (54.4%) and
Hispanics (50.0%). Initial treatment did not vary among the
racial/ethnic groups; over 25% of subjects had BCS without
RT. Both blacks and Hispanics lived in census tracts with a
lower household income than whites and lived in counties
having fewer hospitals with mammography facilities.

Overall, 91.3% of women had a mammogram within the
initial period following treatment decreasing to 78.0% and
66.2% for annual mammograms at three and five surveillance
intervals post-treatment, respectively. Whites were more likely
than blacks and Hispanics to receive a mammogram in all time
intervals studied (Table 2). In the first surveillance interval
post-treatment, whites were least likely to have had no
physician visits (6.4% vs. 9.5% for blacks and 9.4% for
Hispanics). In each of the subsequent time intervals, blacks
were more likely than whites and Hispanics to not have had an
annual physician visit.

Factors Associated with Annual Mammography

First Surveillance Interval Post Treatment. After adjusting for
individual, physician and area characteristics, black (OR 0.74, CI
0.55–0.99) and Hispanic women (OR 0.65, CI 0.46–0.93) were less
likely than white women to undergo mammography (Table 3).
Others with lower odds of having mammography included those
eligible for state buy-in insurance, women older than age 65–70,
and those treated with either BCS without RT or mastectomy
compared to those who had BCS followed by RT. Compared to
women who did not have a physician visit with either a PCP or
cancer specialist,womenwhohadat least one office visitweremore
likely to undergomammography (PCP only, OR6.85, CI 5.60–8.37;

Table 1. Description of the Sample by Race/Ethnicity

White Black Hispanic p-value1

Number 7,856 656 341
% % %

Individual Characteristics
Age (years) 0.021
65–70 36.7 38.0 46.0
71–75 29.7 29.3 28.7
76–80 23.1 22.9 17.6
81–85 10.4 9.9 7.6
Marital Status 2 <0.001
Married 54.5 31.5 50.0
Not married 45.5 68.5 50.0
Comorbidity Index <0.001
0 77.2 57.5 68.0
1 17.5 28.8 26.1
2 3.5 7.5 2.6
3 and greater 1.8 6.3 3.2
State buy-in coverage <0.001
Ever eligible 9.0 41.6 40.8
Never eligible 91.0 58.4 59.2
Treatment 0.127
Mastectomy 28.9 27.3 32.0
Breast conserving
surgery only

27.2 31.3 24.6

Breast conserving
surgery and radiation

43.9 41.5 43.4

Area Characteristics
Percentage of blacks
in census tract3

<0.001

Low (≤ 0.90% ) 36.5 2.0 25.0
Middle (0.91%–4.0%) 35.1 4.9 39.9
High (4.1%–100%) 28.3 93.1 35.1
Percentage of Hispanics
in census tract3

<0.001

Low (≤ 2.3%) 33.0 54. 1 3.9
Middle (2.4%–6.8%) 35.5 14.4 12.8
High (6.9%–98.4%) 31.5 31.5 83.3
Median income in
census tract3

<0.001

Low (≤ $40,681) 29.7 72.5 41.4
Middle ($40,682–$58,431) 34.7 17.0 31.3
High ($58,432–$200,008) 35.6 10.5 27.4
Number of hospitals with
mammography facilities per
100 k women age ≥45 and
older in county

<0.001

Low (≤ 3.13) 30.6 15.7 33.4
Middle (3.14–4.25) 36.4 59.6 46.9
High (4.26–99.1) 33.0 24.7 19.7

Notes
1 p-value for chi-square
2 Missing: married 361; percentage blacks in census tract 70, percentage
Hispanics in census tract 70; median income in census tract 70
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cancer specialist only OR 8.82, CI 6.30–12.3; both, OR 12.4, CI
3.83–40.1). Women who lived in areas with higher percentages of
blacks were less likely to undergo mammography. Adding
physician visits to the model that included all other individual
characteristics decreased the odds ratio differences between
blacks and whites by 6% and Hispanics and whites by 3% (data
not shown). Addition of area variables to the model that included
individual characteristics and physician variables did not affect
racial/ethnic disparities in mammography use (data not shown)

Three Surveillance Intervals Post Treatment. Upon adjustment

for individual-level, physician and area covariates, black
women were less likely than white women (OR, 0.66 CI, 0.50–
0.86) to undergo annual mammography three years after
surgery, but Hispanic-white disparities were not significant
(OR 0.83, CI 0.58–1.17) (Table 3). Similar to the results for
initial mammograms, women who were eligible for state buy-in
insurance, women older than age 65–70, and women who were
treated by BCS only or mastectomy were less likely to have

Table 2. Yearly Rates of Mammography and Physician Office visits, Stratified by Race/Ethnicity

Year 1 Each year, 3 years Each year, 5 years

White Black Hispanic White Black Hispanic White Black Hispanic

N 7,856 656 341 5,407 423 216 3,174 234 123
% % % % % % % % %

Mammogram Mammogram1 92.0 85.7 85.6 79.4 64.3 69.9 67.5 53.4 56.1
Doctor visits2

PCP only 81.2 77.3 76.8 39.8 39.9 45.8 46.5 43.2 55.3
Cancer specialist only 11.2 11.3 12.0 10.7 8.7 10.2 7.7 6.4 5.7
PCP and cancer specialist 1.3 2.0 1.8 34.5 30.5 27.3 22.2 19.7 13.8
Neither PCP nor cancer specialist 6.4 9.5 9.4 15.1 20.8 16.7 23.7 30.8 25.2

1 p-value for chi square test for difference in mammogram by race <0.001 for each surveillance interval
2 p-value for chi square test for difference in doctor visits by race: Year 1, 0.008; Each year, 3 years, 0.012; Each year, 5 years, 0.052

Table 3. Multivariate Analysis, Factors Associated with Annual Mammography

Had annual mammography

First year following surgery 3 years following surgery 5 years following surgery
OR (95% CI)

Race/ethnicity
White Ref. Ref. Ref.
Black 0.74 (0.55–0.99) 0.66 (0.50–0.86) 0.80 (0.57–1.12)
Hispanic 0.65 (0.46–0.93) 0.83 (0.58–1.17) 0.88 (0.58–1.34)
Age at diagnosis
65–70 Ref. Ref. Ref.
71–75 0.92 (0.74–1.13) 0.80 (0.67–0.95) 0.71 (0.59–0.85)
76–80 0.83 (0.67–1.04) 0.60 (0.50–0.72) 0.55 (0.45–0.68)
81–85 0.65 (0.50–0.85) 0.43 (0.32–0.59) 0.37 (0.07–1.80)
Eligible for state buy-in insurance 0.55 (0.44–0.68) 0.52 (0.43–0.64) 0.43 (0.34–0.55)
Treatment
BCS with RT Ref. Ref. Ref.
BCS alone 0.41 (0.34–0.51) 0.58 (0.49–0.68) 0.67 (0.55–0.82)
Mastectomy 0.39 (0.32–0.48) 0.62 (0.53–0.74) 0.80 (0.66–0.96)
Out-patient visits
Did not see MD each year Ref. Ref. Ref.
PCP only each year 6.85 (5.60–8.37) 2.35 (1.99–2.77) 2.01 (1.68–2.39)
Cancer specialist only each year 8.82 (6.30–12.3) 9.28 (6.70–12.9) 7.41 (4.94–11.1)
PCP and cancer specialist each year 12.4 (3.83–40.1) 8.86 (7.16–11.0) 4.93 (3.87–6.27)
Area characteristics
% Black
Low Ref. Ref. Ref.
Middle 0.94 (0.77–1.16) 0.88 (0.74–1.04) 0.85 (0.70–1.03)
High 0.80 (0.65–0.99) 0.89 (0.74–1.08) 1.00 (0.81–1.24)
% Hispanic
Low Ref. Ref. Ref.
Middle 0.77 (0.63–0.95) 0.87 (0.73–1.03) 1.03 (0.85–1.25)
High 0.85 (0.69–1.05) 0.82 (0.69–0.98) 0.95 (0.78–1.15)
Median income
Low Ref.
Middle 0.91 (0.75–1.11) 1.07 (0.90–1.27) 1.12 (0.91–1.36)
High 1.04 (0.83–1.30) 1.13 (0.94–1.37) 0.89 (0.72–1.10)
Hospitals with mammography facilities
Low Ref.
Middle 1.24 (1.02–1.51) 1.10 (0.93–1.30) 1.09 (0.90–1.33)
High 1.08 (0.88–1.33) 1.02 (0.85–1.23) 1.18 (0.95–1.46)

All models also adjusted for comorbidity, year of diagnosis, marital status, whether the subject was an HMO member or did not have Medicare at any time
in the 13 months prior to diagnosis
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annual mammograms for three years. Women who had annual
outpatient physician visits were more likely to undergo yearly
mammograms. Compared to women who did not have a
physician visit, women who had an office visit were more
likely have a mammogram (PCP only, OR 2.35, CI 1.99–2.77;
cancer specialist only OR 9.28, CI 6.70–12.9; both, OR 8.86, CI
7.16–11.0); associations were strongest for visits with cancer
specialists. However, addition of the physician visit variables to
models that included individual characteristics reduced the
racial/ethnic disparity in mammography use by only 2% to 4%
(data not shown). Women who lived in areas with the highest
percentages of Hispanic residents were less likely to have
mammograms. Adding area variables to the model including
individual and physician covariates did not affect the black/
white disparity in mammogram use but reduced the Hispanic/
white odds ratio disparity by 9.2% (data not shown).

Five Surveillance Intervals Post Treatment. Rates of annual
mammography in each of the five years following surgery were
similar for all racial/ethnic groups (Table 3). Similar to results
for other time periods, women eligible for state buy-in
insurance, women older than age 65–70, and women treated
with BCS only or mastectomy were less likely to undergo
annual mammograms for five years. Compared to women who
did not see a doctor in each year, women who saw a PCP or
cancer specialist in each of the five years were more likely to
have a mammogram in each of the five years (PCP only: OR
2.01, CI 1.68–2.39; cancer doctor only: OR 7.41, CI 4.94–11.1;
both OR 4.93, CI 3.87–6.27). Area characteristics were not
associated with mammogram use.

DISCUSSION

Our data show that the vast majority of Medicare-insured
women age 65–85 with DCIS received mammograms in the
first year after surgery but that continued receipt of annual
mammograms declined over the study period. We found
that women older than age 65–70 and disadvantaged
women with DCIS are less likely to receive a mammogram
and that these disparities persisted over the study period,
similar to findings that have been seen for screening
mammography among women without a history of
DCIS.25–28 We also found significant racial/ethnic dispa-
rities in mammogram use in the first year following
surgery. Physician office visits were highly associated with
mammogram use in all time periods examined; visits to
cancer specialists had the strongest positive association.
However physician visits did little to reduce the racial/
ethnic disparities in mammography at either 1 or 3 years.

These rates for an initial mammogram are higher than
rates reported for the general Medicare population,10,12

possibly because these patients understand that they are at
higher risk for recurrence, or because they have had previous
mammograms leading to their diagnosis of DCIS. However,
rates of annual mammography decline over time for all
racial/ethnic groups and disparities increase for women
older than age 65–70 and disadvantaged women, a concern
given that risks of recurrence and invasive cancer persist
beyond the five years studied.29

Our findings of racial disparities are consistent with earlier
studies of older survivors of early stage breast cancer but also
raise concerns.30,31 The incidence of DCIS has been increas-
ing among black women relative to white women and studies
have shown breast cancer recurrence and mortality among
women with DCIS is higher among black compared to white
women.2,3,5 In addition, both black and Hispanic women
have elevated risk of recurrence at an advanced stage.29 Our
finding of no racial/ethnic disparities over five surveillance
intervals may be due to lower mammography rates for all
groups and fewer Hispanics and blacks for this time period.
The importance of physician endorsement on the receipt of
screening mammography is well established.21,30,32 Our
study highlights how important it is for DCIS patients to
continue annual visits, and for physicians, particularly PCPs,
to stress the importance of ongoing mammography. However,
consistent with a previous study of surveillance mammogra-
phy among older women with early stage breast cancer,
women who saw cancer specialists were most likely to
undergo surveillance mammography, but physician visits
had only a modest effect on mediating racial disparities.21

We also found that women treated with BCS only or with
mastectomy are less likely than those treated with BCS andRT to
receive a mammogram in the initial and subsequent years. This
finding about BCS only, consistent with other studies of women
with DCIS or early stage invasive cancer, is a further cause for
concern.21,23,33 Over 25% of our subjects had BCS without RT
and although there are a number of clinical factors associated
with recurrence or invasive breast cancer afterDCIS,34–36 studies
have found risks to generally be lower for women treated with
BCS and RT opposed to BCS alone.1,2,16,37,38 Lower screening
among women with mastectomy is also problematic as women
with DCIS are at higher risk for a second cancer in the opposite
breast.5–7,39 Even though neighborhood characteristics, includ-
ing racial composition, income and mammography capacity
differed for white, black and Hispanic women in our study, these
neighborhood characteristics had little associations with annual
mammography use and, contrary to our hypothesis, did not
mediate racial/ethnic disparities in mammography use.

Our study has several limitations. Although we had informa-
tion on the socioeconomic status of the area where an individual
lived, we were limited to information about eligibility for state
buy-in coverage for Medicare as a marker of individual low-
income status. In addition, as our analysis focused on seniors
with Medicare fee-for-service coverage, our findings may not be
generalizable to younger or uninsured women or older HMO
members. Further, althoughwe had dates of physician visits and
mammograms, many women had multiple mammograms and
physician visits in the time frames studied. Our data show a
strong association between physician visits and mammograms
but not the temporal direction of the association. In addition,
women who do not see physicians regularly may be systemati-
cally different from those who do not in ways that cannot be
observed in this type of study.

Because we cannot currently predict which women with
DCIS will subsequently develop invasive breast cancer,
continued surveillance is vital for all women with DCIS.
Our study of a large population-based cohort of older
women with DCIS highlights declining rates of mammogra-
phy use over time and significant disparities based on
race/ethnicity, SES, and primary treatment. It also high-
lights the importance of follow-up care by physicians, but
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suggests a more limited impact of neighborhood character-
istics on the continued use of annual mammography.
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