
Vol.:(0123456789)1 3

Breast Cancer Research and Treatment (2019) 176:461–467 
https://doi.org/10.1007/s10549-019-05250-8

EPIDEMIOLOGY

Racial disparities in surveillance mammography among older breast 
cancer survivors

Jimmitti Teysir1   · Nana Gegechkori2 · Juan P. Wisnivesky1 · Jenny J. Lin1

Received: 25 March 2019 / Accepted: 20 April 2019 / Published online: 26 April 2019 
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
Background  Despite lower incidence rates among black women and a national decline in breast cancer (BC) deaths, there 
is a widening gap in BC mortality rates between black and white women in the United States. A previous study evaluating 
data from 1992 to 1999 found a racial disparity in the receipt of surveillance mammography. We sought to evaluate whether 
this disparity persists between black and white women diagnosed with BC between 2000 and 2011.
Methods  Using the SEER-Medicare registry, we conducted an analysis of women ≥ 66 years diagnosed with early-stage 
(0–III) BC between 2000 and 2011 who underwent BC surgery. The primary outcome was receipt of surveillance mam-
mography within 12 months of surgery. Chi square analyses were used to compare characteristics between black and white 
women. Multivariate logistic regression was used to assess receipt of surveillance mammography after controlling for 
potential confounders.
Results  There were 3353 black and 40,564 white women in the final cohort. After adjusting for confounders, black women 
were still 24% less likely than white women to receive surveillance mammography (Odds ratio 0.76, 95% CI 0.70–0.0.82). 
Those who were married, younger, in the highest income quartile, diagnosed at earlier stages, had a lower comorbidity score, 
or who resided in metropolitan areas were more likely to receive surveillance mammography (p < 0.05).
Conclusion(s)  We found that older black BC survivors continue to experience lower rates of surveillance mammography, 
even after adjusting for multiple potential confounders. There remains a need to investigate which individual and systemic 
factors affect disparities in breast cancer care.
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Introduction

Breast cancer (BC) is the most common cancer among 
women in the United States (US), with over 250,000 new 
cases expected to be diagnosed in 2018 [1, 2]. The number 
of older BC survivors in the US has also increased, due in 
part to improvements in early detection and treatment [3, 4]. 
Among 3.5 million US women with a history of BC, more 
than half are now 65 years of age or older [3, 5].

Current guidelines recommend surveillance mammog-
raphy in all BC survivors to detect recurrence early and to 
improve long-term outcomes [6–10]. Multiple studies sug-
gest that surveillance mammograms significantly reduce 
mortality rates among older patients with early-stage BC 
[11–13]. Although debate is ongoing regarding the recom-
mended frequency and duration of surveillance screening in 
older BC survivors [14, 15], there is strong consensus about 
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the need for at least a baseline mammogram 6–12 months 
following primary surgical treatment [15, 16].

However, multiple studies have found racial disparities 
in receipt of appropriate BC treatment and care. Concur-
rently, the gap in BC mortality rates between white and black 
women has widened over the past 30 years [1, 17], despite 
lower incidence among black women [4, 18] and an overall 
national decline in BC deaths [1, 19]. It is possible that dif-
ferences in receipt of surveillance mammography are con-
tributing to the growing racial disparities in mortality rates.

Keating et al. found a significant racial disparity in the 
receipt of surveillance mammography among older breast 
cancer survivors diagnosed between 1992 and 1999 [20]. 
Since this study, significant outreach efforts have been 
undertaken to reduce disparities in mammography utili-
zation, including community-based participatory research 
interventions and mobile mammography. In the context of 
these efforts, we aimed to assess whether racial disparity in 
receipt of surveillance mammography continued to persist 
in a more recent 2000–2011 cohort of older BC survivors.

Materials and methods

Data sources

Study participants were selected from the Surveillance, 
Epidemiology and End Results (SEER) registry linked to 
Medicare claims records. We excluded individuals in health-
care maintenance organizations and those without Medicare 
Parts A and B insurance, due to incomplete claims needed to 
assess comorbidities and cancer treatment (surgery, chemo-
therapy, radiation therapy).

Study population

We identified 59,648 women ≥ 66 years of age who were 
diagnosed with primary early-stage (0–III) breast cancer 
between January 1, 2000, and December 31, 2011 in the 
SEER-Medicare database. We excluded 3047 patients who 
did not identify as black or white, 5388 who were not ini-
tially diagnosed with stage 0–III cancer, 7 patients who had 
missing residence data, 2573 patients who passed away 
within 18 months of diagnosis, and 4716 patients who did 
not undergo primary surgical treatment (see Fig. 1). This 
yielded our main cohort of 43,917 patients.

Sociodemographic variables were extracted from linked 
Medicare claims and included age at diagnosis, self-reported 
race/ethnicity, income quartile, marital status, comorbidi-
ties and county residence type. Comorbidities were assessed 
using the Deyo adaptation of the Charlson comorbidity 
index [21, 22]. Breast cancer treatment (surgery, chemo-
therapy, radiotherapy) was also extracted from Medicare 

claims using International Classification of Diseases, Ninth 
Revision (ICD-9) and Health Care Procedure Coding System 
(HCPCS) procedure codes (see Online Appendix).

Study outcome

The primary outcome measured was receipt of surveil-
lance mammography within 12 months of primary surgi-
cal treatment, including breast conserving surgery (BCS) 
and mastectomy. To account for other forms of surveillance 
screening within this timeframe, we assessed receipt of MRI 
and ultrasound as secondary endpoints (see appendix for 
procedure codes).

Statistical analyses

Chi square tests were used to compare baseline character-
istics between black and white women. Variables assessed 
included age at diagnosis, income quartile, marital status 
(married, single, separated or widowed, unknown), metro-
politan vs nonmetropolitan residence, Charlson comorbidity 
index, BC stage and receipt of cancer treatment (surgery, 
radiation and chemotherapy). Multivariate logistic regres-
sion was used to assess receipt of surveillance mammog-
raphy within 12 months of surgery by race/ethnicity after 
adjustment for the variables above. All statistical analyses 
were performed using SAS (version 9.3; SAS Institute Inc.), 
with the two-sided significance level set at p < 0.05. This 
study was deemed exempt by the Mount Sinai Institutional 
Review Board.

Results

Patient characteristics

In the final cohort of women who received surgery, there 
were 3353 black women and 40,564 white women. Mean 
age at diagnosis was 73.7  years in black women, and 
74.7 years in white women (p < 0.001, Table 1). There were 
more black women represented in the three lowest income 
quartiles and substantially more white women in the highest 
income bracket (26.0% vs. 16.2%, p < 0.0001). The major-
ity of women lived in metropolitan counties, though this 
percentage was higher for black women (92.3% vs. 89.3%, 
p < 0.0001). Comorbidities were also higher among black 
women, with nearly three times more black women hav-
ing a comorbidity score of 2 + compared to white women 
(12.3% vs. 4.4%, p < 0.0001). More black women were diag-
nosed at later stage breast cancer with 29.9% diagnosed at 
stage 2 (vs. 26.4% white women) and 9.3% diagnosed at 
stage 3 (vs. 7.0% white women, p < 0.0001 for all compari-
sons). However, more black women were also diagnosed at 
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stage 0 (20.3% vs. 17.9%, p < 0.0001). Fewer black women 
received radiotherapy (56.8% vs. 59.9%, p < 0.001), but 
more black women received chemotherapy (25.5% vs 19.3%, 
p < 0.0001).

Univariate analysis

Compared to white women, black women were less likely 
to receive a surveillance mammogram (58.0% vs. 66.9%, 
p < 0.0001) within 12 months of surgery. On average, black 
women also received a surveillance mammogram 3 weeks 
later compared to white women (252 vs. 230 days, p = 0.04). 
More white women also received breast MRI screening 
within the same timeframe (6.4% vs. 4.7%, p < 0.0001).

Multivariate analysis

In multivariate analysis, black women remained less likely to 
receive a surveillance mammogram within 12 months of sur-
gery (Odds Ratio: 0.76, 95% Confidence Interval 0.70–0.82). 
There was no observed effect modification of income quar-
tile on differences in surveillance mammography receipt by 
race. Other factors that were independently associated with 

decreased odds of receiving surveillance mammography 
were older age, being unmarried, diagnosis at stage > 0, 
nonmetropolitan residence, higher comorbidity score and 
receiving chemotherapy (see Table 2).

Discussion

We found that racial disparity in the receipt of surveillance 
mammography among older BC survivors continued to per-
sist between 2000 and 2011. Black women were nearly a 
quarter less likely than white women to receive a first sur-
veillance mammogram within 12 months of primary surgi-
cal treatment. Further, these differences were not accounted 
for by compensatory MRI or ultrasound screening among 
black women. These findings echo Keating et al.’s study 
from a decade ago in which black women were over 30% 
less likely to receive surveillance mammography compared 
to white women.

Our findings are notable in the context of recent efforts 
to reduce disparities in mammography receipt through 
community-based participatory research models (CBPR) 
[23]. Shirazi et al. outline three such programs funded by 

Fig. 1   Flowchart for selection 
of study participants

Not black or white or 
missing race data N=3,047 

White women
(N=44,727)

Black and white women (N=56,601)

Stage 0-III breast cancer (N=51,206)

Stage IV or missing stage 
data N=5,388 
Missing residence data N=7

Alive 18 months post diagnosis (N=48,633)

Passed away within 18 months 
of diagnosis N=2,573

Black women
(N=3,906)

Diagnosed with stage 0-IV breast cancer 
between 2000-2011 (N=59,648)

Received Surgery
(N=3,353)

Received Surgery
(N=40,564)

Did not receive 
surgery N=553

Did not receive 
surgery N= 4,163
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the National Cancer Institute, including an effort by the 
Johns Hopkins Center to Reduce Cancer Disparities to 
educate black women about breast cancer screening via a 
“train-the-trainer” approach [24]. Similarly, a South Dallas 
research coalition created an educational curriculum where 
participants reported higher breast cancer knowledge and 
were more likely to undergo screening mammography 
and breast self-examination [25]. Another CBPR study in 
Texas provided breast cancer education for 114,000 black 
women and was able to screen over 8000 women between 
1998 and 2003 [26]. The promising results of these stud-
ies point to CBPR being a viable model to improve breast 
cancer outcomes at the community-level.

Mobile mammography services have also been identi-
fied as a successful and cost-effective means to promote 
screening in communities that experience underuse [27]. 
A retrospective analysis assessing data from 2008 to 
2010 found that mobile outreach efforts were particularly 
effective at engaging women who were uninsured, had not 
received a recent mammogram, and were of Hispanic eth-
nicity [28]. Another case–controlled study demonstrated 
that mobile units were effective in garnering repeat vis-
its among women who were aged 50–65 compared to 
40–50, uninsured and African-American [29]. However, 
these studies also did not describe interventions explicitly 
aimed at increasing surveillance screening among women 

Table 1   Baseline characteristics 
of stage 0–III breast cancer 
patients≥ 66 in the SEER-
medicare database (2000–2011) 
who received surgery

Black
(N = 3353)

White
(N = 40564)

p value

Age, median (interquartile range) 73.7 (70–79) 74.7 (70–80) < 0.0001
Income quartiles, N (%) < 0.0001
 First quartile 870 (29.0) 9527(24.6)
 Second quartile 848 (28.2) 9617 (24.8)
 Third quartile 800 (26.6) 9505 (24.6)
 Fourth quartile 487 (16.2) 10,071 (26.0)

Marital Status, N (%) < 0.0001
 Married 924 (27.6) 19,439 (47.9)
 Single 507 (15.1) 2789 (6.9)
 Separated or widowed 1733 (51.7) 16,624 (41.0)
 Unknown 189 (5.6) 1712 (4.2)

County residence, N (%) < 0.0001
 Nonmetropolitan 258 (7.7) 4346 (10.7)
 Metropolitan 3095 (92.3) 36,218 (89.3)

Comorbidity score, N (%) < 0.0001
  < 1 1563 (46.6) 26,792 (66.1)
 1–2 1379 (41.1) 11986 (30.0)
 2 + 411 (12.3) 1786 (4.4)

Breast cancer stage, N (%) < 0.0001
 0 680 (20.3) 7268 (17.9)
 1 1358 (40.5) 19,730 (48.6)
 2 1004 (29.9) 10,713 (26.4)
 3 311 (9.3) 2853 (7.0)

Cancer treatment, N (%)
 Chemotherapy 856 (25.5) 7816 (19.3) < 0.0001
 Radiotherapy 1906 (56.8) 24,294 (59.9) 0.0005

Surveillance screening, N (%)
 Mammogram 1943 (58.0) 27,141 (66.9) < 0.0001
 MRI 157 (4.7) 2605 (6.4) < 0.0001
 Ultrasound 614 (18.3) 7844 (19.3) 0.15

Days to first surveillance screening, median (interquartile range)
 Mammogram 252 (182–316) 230 (172–317) 0.04
 MRI 55 (22–227) 116 (21–238) 0.22
 Ultrasound 176 (57–268) 176 (53–274) 0.50
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who were already diagnosed and/or treated for breast can-
cer. Our findings thus highlight the specific role mobile 
mammography units could play reducing these known 
disparities.

Barriers contributing to racial disparities in breast cancer 
treatment and outcomes have been well-documented in the 
literature [30]. Both systemic and individual factors may 
drive disparities in surveillance mammography receipt. 
Systemic factors that have been identified in BC mortality 
include fragmented care, decreased access to care, lack of 
a primary care provider, clinic size, and lack of insurance 
[30, 31]. Bickell et al. found that ineffective organizational 
structures contribute to underuse of cancer therapies among 
BC survivors [32]. Hospitals that implement integrated 
electronic medical records and a system to track no-shows, 
among other measures, yield higher use of cancer therapies. 
Similarly, patient navigators have been highly successful in 
augmenting mammography screening in the community [33] 
and in improving cancer outcomes [34–36]. These examples 
point to viable systems approaches that may be adapted to 

increase surveillance mammography in populations of BC 
survivors who may experience underuse.

At the provider level, physician recommendation has been 
identified as a strong predictor of screening [37, 38] and 
surveillance mammography [20]. Provider biases or blatant 
discrimination may therefore potentially lead to disparities 
in surveillance mammography [31]. Of note, one study sur-
veying 258 BC survivors found that physician communica-
tion about postsurgical adjuvant treatment was not correlated 
with patient understanding of treatment benefits [39]. This 
presents the possibility that provider-patient miscommunica-
tion may contribute to differences in receipt of surveillance 
mammography or follow-up.

Finally, several patient-level factors have been associ-
ated with disparities in BC treatment and outcomes. Reyes 
et al. found that low emotional/social support and poor body 
image were each associated with not completing adjuvant 
chemotherapy [40], findings that have been echoed in other 
studies [39]. Medical mistrust and cultural attitudes/beliefs 
among non-white racial groups may contribute to differences 
in follow-up care [30]. Multiple studies also report that black 
BC survivors have more comorbidities, which have been 
associated with delayed cancer treatment [41, 42], possibly 
because survivors with comorbidities are either more likely 
to die from those illnesses or that comorbidities may pose 
a risk during cancer treatment. [41–43] Finally, similar to 
other studies we found that BC survivors who did not receive 
radiation therapy were less likely to receive a surveillance 
mammogram within 12 months of BCS [44–46]. As lack of 
radiation therapy after surgery is a risk factor for recurrence 
[45], those who did not receive radiation would benefit most 
from increased surveillance [44].

There were several limitations in our study. First, while 
the SEER-Medicare database represents over 30% of cancer 
cases in the US, this database is comprised of older BC sur-
vivors and our results may not be generalizable to younger 
BC survivors or to those with different insurances. Further-
more, we were unable to control for provider(s) seen dur-
ing the study period, and since provider recommendation is 
critical for undergoing mammography [47], we are unable to 
account for individual provider-level influences on dispari-
ties in surveillance mammography.

In summary, we have found that racial disparity persists 
in receipt of surveillance mammography among older BC 
survivors diagnosed between 2000 and 2011. Women who 
were older, unmarried and lived in rural areas were also 
less likely to receive a surveillance mammogram. Our study 
further illustrates the need to address the individual and sys-
temic factors that contribute to disparities in follow-up care 
for older BC survivors. Finally, we highlight the potential for 
targeted CBPR and mobile mammography interventions to 
increase surveillance screening in this population.

Table 2   Adjusted odds ratio (OR) of surveillance mammography in 
patients who received surgery

Adjusted 
odds ratio

95% CI p-value

Race < 0.0001
 White Ref
 Black 0.76 0.70–0.82

Age 0.99 0.98–0.99 < 0.0001
Income quartiles, N (%)
 First quartile Ref
 Second quartile 1.03 0.97–1.10 0.4134
 Third quartile 1.03 0.97–1.10 0.3433
 Fourth quartile 1.10 1.03–1.17 0.0045

Marital status, N (%)
 Married Ref
 Single 0.87 0.80–0.94 0.0010
 Separated or widowed 0.87 0.83–0.92 < 0.0001
 Unknown 0.95 0.85–1.05 0.3087

County residence, N (%) < 0.0001
 Nonmetropolitan Ref
 Metropolitan 1.45 1.35–1.56

Comorbidity score, N (%) 0.95 0.93–0.97 < 0.0001
Breast cancer stage, N (%)
 0 Ref
 1 0.78 0.73–0.83 < 0.0001
 2 0.51 0.47–0.55 < 0.0001
 3 0.28 0.25–0.31 < 0.0001

Cancer treatment, N (%)
 Chemotherapy 0.73 0.69–0.78 < 0.0001
 Radiotherapy 2.86 2.73–3.0 < 0.0001
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