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Abstract
Background Compared to non-Hispanic whites, African-
American women tend to be diagnosed with breast cancer at
an earlier age, to have less favorable tumor characteristics, and
to have poorer outcomes from breast cancer. The extent to
which differences in clinical characteristics account for the
black/white disparity in breast cancer mortality is unclear.
The purpose of this investigation was to examine the associa-
tion of clinical, demographic, and treatment variables with
total mortality and breast cancer recurrence by race/ethnicity
in a cohort of women diagnosed with invasive breast cancer.
Methods To this end, we used data on 3890 invasive breast
cancer cases diagnosed at a single medical center. Cox pro-
portional hazards models were used to estimate hazard ratios
(HR) and 95% confidence intervals (95% CI) for the associa-
tion of tumor characteristics and treatment variables with mor-
tality and recurrence.
Results Compared to white women, black women with breast
cancer presented with tumors that had worse prognostic fac-
tors, particularly higher stage, lower frequency of hormone-
receptor positive tumors, and higher frequency of comorbidi-
ties. Hispanics also generally had less favorable prognostic
factors compared to non-Hispanic whites. Among estrogen

receptor-positive cases, blacks had roughly a two-fold in-
creased risk of recurrence compared to non-Hispanic whites.
However, ethnicity/race was not associated with total mortal-
ity. Tumor stage, tumor size, and Charlson comorbidity index
were positively associated with mortality, and mammography
and chemotherapy and hormone therapy were inversely asso-
ciated with mortality.
Conclusion In spite of poorer prognostic factors among
blacks compared whites, race/ethnicity was not associated
with total mortality in our study.
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In spite of African-American women having a lower inci-
dence of invasive breast cancer compared to white women,
mortality from breast cancer is 42% higher among African-
American women [1]. Compared to whites, black women are
more likely to be diagnosed with breast cancer at an early age
and to present with a higher tumor stage and amore aggressive
phenotype (e.g., ER-negative/HER2-positive and triple-
negative breast cancer) [2–5] and to have poorer outcome
from breast cancer [3, 6]. Extensive evidence points to differ-
ences in the biology of breast cancer in African-Americans
compared to whites [7, 8]. However, even after controlling
for biologic factors such as age and cancer phenotype, racial
differences in survival/mortality appear to persist [4, 9].
Studies point to the existence of racial disparities in receipt
of treatment and adherence to treatment schedules [10, 11],
barriers to accessing care influenced by socioeconomic factors
[12–14], and poorer general health [15], all of which may
affect outcomes in breast cancer patients. Thus, the extent to
which biological factors (molecular characteristics of the tu-
mor, menopausal status, reproductive history, exogenous
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hormone use) and non-biological factors (e.g., socioeconomic
status) either contribute independently or through interaction
with each other to ethnic/racial disparities in breast cancer
survival is unclear [7, 8].

Reducing cancer disparities is a major public health objec-
tive of the National Cancer Institute and the Centers for Disease
Control and Prevention [16]. We report here on disparities be-
tween black, white, and Hispanic women regarding breast can-
cer recurrence and survival in a cohort of Bronx women receiv-
ing care at the Montefiore Medical Center (MMC). The Bronx
population is uniquely suited to this objective as it has a high
proportion of minority groups, allowing for detailed evaluation
of ethnicity/race and race-specific factors related to outcomes
following breast cancer diagnosis. Analysis of theMMC cancer
registry data provides an opportunity to identify factors that
may influence the observed differences in breast cancer recur-
rence and mortality in minority populations.

Methods

Study Population

Montefiore Medical Center is the largest health care provider
in the Bronx, NY, and is the teaching hospital for the Albert
Einstein College ofMedicine. TheMontefioreMedical Center
Tumor Registry maintains a registry of cancer patients receiv-
ing care at MMC. All cancer-related data are initially assem-
bled by the Montefiore Einstein Medical Center Tumor
Registry. These data are provided nightly to Montefiore’s
Clinical Looking Glass System (CLG). Looking Glass™
Clinical Analytics (Streamline Health, Atlanta, Georgia) is a
user-friendly interactive software application for the evalua-
tion of health care quality, effectiveness, and efficiency [17].
The CLG has reliable data on cancer patients diagnosed from
2004 up until 2013.

The cohort used in this study was defined as those CLG
patients with an initial diagnosis date of invasive breast cancer
between 7/1/2004 and 12/31/2013, as determined on 2/11/
2014 (N = 3890).

Clinical Data

For each individual with breast cancer in the CLG system,
data are reported on breast cancer characteristics including
stage, grade, tumor size, receptor status (ER, PR, HER2),
and histology, and, if it has occurred, recurrence (local,
regional, distant). Demographic information is also reported,
including sex, ethnicity/race, age, tobacco use, and pre-
diagnosis and post-diagnosis BMI (however, the latter vari-
ables were only available on 34.4 and 77.0% of the study
population, respectively). In addition, information on socio-
economic status can be derived from the census tract of each

individual [18]. Tumor treatment data are obtained from a
separate file, outside of the CLG system (but provided by
CLG personnel), that contains detailed information on treat-
ment start date, treatment course, and treatment type (modal-
ity). Both breast cancer recurrence and all-cause mortality are
also reported to CLG.

To assess overall health, the Charlson comorbidity index
[19] was computed by summing the number of chronic con-
ditions reported in the hospital chart, including diabetes, myo-
cardial infarction, congestive heart failure, peripheral vascular
disease, cerebrovascular disease, dementia, chronic pulmo-
nary disease, rheumatic disease, peptic ulcer disease, mild
liver disease, hemiplegia or paraplegia, renal disease, and
malignancy.

Because women of Asian background constituted only
1.6% of invasive cases (63 out of 3890), we combined
Asians with women of Bother race/ethnicity.^

Mortality Data

Mortality data to 12/31/2013 were obtained by linkage of the
cohort to the National Death Index. Additional follow-up data
on the cohort, including vital status, were obtained via the
CLG system through 04/06/15.

Statistical Analysis

Cox proportional hazard models were used to estimate hazard
ratios and 95% confidence intervals for the association of each
clinical and treatment variable with patient vital status and re-
currence. The associations of race/ethnicity with recurrence and
vital status were also evaluated. Study participants were con-
sidered to be at risk starting from the date of first diagnosis of
invasive breast cancer and ending at the date of termination of
follow-up (04/06/ 2015), breast cancer recurrence (for recur-
rence analysis only), or death, whichever occurred first. All
3890 cases were included in the analyses with mortality as
the outcome. Risk of recurrence was assessed in 2657 cases
who were classifiable as to whether they had a recurrence. This
analysis excluded 1233 women, 418 of whom were classified
as Bnever disease-free^ and 815 cases who were classified as
Bunknown if recurrence, or patient ever disease-free.^ Of the
2657 women classifiable as to recurrence, 209 had evidence of
recurrence and 2448 were free of disease following treatment.
Among those with evidence of recurrence, 19.1% had local,
16.7% had regional, and 64.1% had distant recurrence. All
analyses were adjusted for age at diagnosis and AJCC stage,
and fully adjusted models included age at diagnosis, AJCC
stage, tumor phenotype, other tumor characteristics, mammog-
raphy screening, and treatment variables. Inclusion of a derived
variable for SES based on census tract information did not alter
the results and therefore was not included in the final
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multivariable model. All statistical tests were two-sided and all
analyses were conducted using SAS version 9.4 (Cary NC).

Results

Clinical and treatment characteristics of invasive breast cancer
cases are presented in Table 1. Non-Hispanic whites were
older than other ethnic groups (mean age 65.8 years vs.
61.1 years [African-Americans], 59.6 years [Hispanics], and
59.8 years [Bother ethnicity/race^]). The proportion of stage I
tumors was highest in non-Hispanic whites and lowest in
African-American cases (55.5 vs. 42.5%), while the reverse
obtained for higher stage tumors. Hispanics also tended to be
diagnosed at more advanced stages compared to non-Hispanic
whites. The proportion of cases with ER-positive and PR-
positive tumors was greatest in non-Hispanic whites and low-
est in African-American cases, whereas the proportion of
HER2-positive cases varied little by race/ethnicity (a substan-
tial proportion of cases had unknown HER2 status). The pro-
portion of cases with triple-negative breast cancer was higher
in African-American than non-Hispanic white cases (11.3%
vs. 4.9%). The distribution by tumor grade and tumor size was
also most favorable in non-Hispanic whites and least favor-
able in African-Americans (42.4% of African-Americans had
poorly-differentiated tumors as opposed to 27.6% of non-
Hispanic whites). In general, aside from tumor stage, the pat-
tern of tumor markers among Hispanics was intermediate be-
tween that of blacks and whites. Hispanics and African-
Americans had somewhat lower proportions of cases with
no comorbid conditions compared to other groups. Fewer
African-Americans and Hispanics had breast-conserving sur-
gery compared to non-Hispanic whites, and correspondingly
greater proportions of African-American and Hispanic cases
had a mastectomy. Greater proportions of African-Americans,
Hispanics, and Bother race/ethnicity^ received chemotherapy
compared to non-Hispanic whites, and somewhat greater pro-
portions of African-Americans, Hispanics, and Bother ethnic-
ity/race^ received radiation therapy. With regard to neighbor-
hood level SES, 59.1% of whites were in the two highest
quintiles compared to 29.1% of blacks, 16.5% of Hispanics,
and 37.6% of Bother race/ethnicity.^

Median follow-up of the cohort was 3.73 years (5th per-
cent i le , 0.59 years; 95th percent i le , 8.60 years;
mean = 4.6 years). In analyses adjusting only for age at diag-
nosis and stage, ER status (ER-negative), PR status (PR-neg-
ative), tumor grade (higher grade), tumor size (larger size),
and Charlson comorbidity index were positively associated
with mortality, whereas having had a screening mammogram
in the 3 years prior to diagnosis, and radiation therapy and
chemotherapy were inversely associated with mortality
(Table 2). In model 2, in which all variables were examined
simultaneously, higher tumor stage, greater tumor size, and

higher Charlson comorbidity index were positively associated
with mortality, and prior screening mammogram, radiation
therapy, and hormone therapy were inversely associated with
mortality. When dummy variables for ethnicity/race were
added as covariates, risk estimates were unchanged, and no
ethnic/race group was at increased (or decreased) risk of mor-
tality. The small number of cases who had no surgery had
roughly a 3-fold increased risk of dying.

There was a significant inverse association between Bother
ethnicity/race^ and mortality in both the minimally- and fully-
adjusted models in the analysis including all cases and in those
restricted to ER-positive and ER-negative breast cancer
(Table 3). There were no other associations between race
and mortality.

The median time to recurrence, among cases suitable for
assessing recurrence, was 2.00 years (5th percentile 0.55; 95th
percentile 5.26 years; mean = 2.4 years). After adjustment for
age at diagnosis and tumor stage, African-Americans were at
increased risk of recurrence compared to non-Hispanic white
cases (referent group) (Table 4). However, this association
was no longer significant after controlling for clinical and
treatment variables. When the sample was restricted the ER-
positive cases, in bothmodels African-Americans had roughly
a two-fold increased risk of recurrence compared to non-
Hispanic whites (model 2 HR 1.84, 95% CI 1.03–3.29).
Among ER-negative cases, compared to white women,
Hispanic women and women of Bother race/ethnicity^ had
reduced risk of recurrence. Among the 1233 cases who were
lacking recurrence information, the stage distributionwas sim-
ilar to that among cases who went on to have a recurrence
(data not shown).

Only 44 deaths were attributed to breast cancer. After ad-
justment for age and stage, blacks had significantly increased
breast cancer-specific mortality relative to whites. However,
in the full model, the excess risk among blacks was no longer
statistically significant (Supplementary Table).

Discussion

In this analysis of clinical and treatment characteristics, recur-
rence, and mortality among cases with invasive breast cancer
diagnosed at a single medical center in the Bronx, African-
American women presented with tumors that had worse prog-
nostic factors compared to those of tumors in non-Hispanic
white cases. These included more advanced stage and grade,
greater tumor size, lower proportions of estrogen-receptor pos-
itive and progesterone-receptor positive tumors, and a higher
frequency of triple-negative tumors. Hispanics also generally
had less favorable prognostic factors compared to non-
Hispanic whites. Among ER-positive cases, African-
Americans had roughly a two-fold increased risk of recurrence
compared to non-Hispanic whites. However, ethnicity/race was
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Table 1 Clinical and Treatment Characteristics of Breast Cancer Cases by race/ethnicity (N = 3890)

Total Non-Hispanic White African-American Hispanic Other
3890 853 1394 1100 543

Mean age 61.5 ± 13.6 65.8 ± 14.0 61.1 ± 13.4 59.6 ± 13.4 59.8 ± 12.7

Median age 61.0 66.0 61.0 59.0 59.0
AJCC stage
I 1795 (46.1) 473 (55.5) 592 (42.5) 494 (44.9) 235 (43.5)
II 1289 (33.1) 236 (27.7) 502 (36.0) 364 (33.1) 187 (34.4)
III + IV 471 (17.8) 77 (14.3) 184 (19.4) 149 (18.8) 61 (17.7)
Unknown 112 (2.9) 21 (2.5) 29 (2.1) 36 (3.3) 26 (4.8)

3890
ER Status
ER+ 2813 (72.3) 697 (81.7) 912 (65.4) 801 (72.8) 403 (72.3)
ER- 937 (24.1) 129 (15.1) 437 (31.3) 259 (23.5) 112 (20.6)
Unknown 140 (3.6) 27 (3.2) 45 (3.3) 40 (3.6) 28 (5.1)

PR Status
PR+ 2288 (58.8) 570 (66.8) 718 (51.5) 664 (60.4) 336 (61.9)
PR- 1435 (36.9) 251 (29.4) 622 (44.6) 388 (35.3) 174 (32.0)
Unknown 167 (4.3) 32 (3.8) 54 (3.9) 48 (4.3) 33 (6.1)

HER2 Status
HER2+ 339 (8.7) 60 (7.0) 123 (8.8) 107 (9.7) 49 (9.0)
HER2- 1499 (38.5) 288 (33.8) 529 (37.9) 461 (41.9) 221 (40.7)
Unknown 2052 (52.8) 505 (59.2) 742 (53.2) 532 (48.4) 273 (50.3)

Triple Negative Status
ER+, PR+, or HER2+ 2953 (75.9) 714 (83.7) 965 (69.2) 845 (76.8) 429 (79.0)
Triple Negative 328 (8.4) 42 (4.9) 158 (11.3) 90 (8.2) 38 (7.0)
Unknown 609 (15.7) 97 (11.4) 271 (19.4) 165 (15.0) 76 (14.0)

Tumor Grade
I (well-diff.) 589 (15.1) 155 (18.2) 191 (13.7) 165 (15.0) 78 (14.4)
II 1532 (39.4) 371 (43.5) 487 (34.9) 462 (42.0) 212 (39.0)
III (poorly diff.) 1369 (35.2) 236 (27.6) 591 (42.4) 362 (32.9) 180 (33.2)
Unknown 400 (10.2) 91 (10.7) 125 (9.0) 111 (10.1) 73 (13.4)

Tumor size
< 2 cm 2043 (52.5) 519 (60.8) 688 (49.4) 566 (51.5) 270 (49.7)
2–5 cm 1215 (31.2) 226 26.5) 476 (34.1) 343 (31.2) 170 (31.3)
≥ 5 cm 323 (8.3) 52 (6.1) 134 (9.6) 95 (8.6) 42 (7.7)
Unknown 309 (9.9) 56 (6.5) 96 (6.9) 96 (8.7) 61 (11.2)

Mammogram w/in 3 yrs. bef diagnosis
No 2509 (64.5) 613 (71.9) 804 (57.7) 682 (62.0) 410 (75.5)
Yes 1381 (35.5) 240 (28.1) 590 (42.3) 418 (38.0) 133 (24.5)

Charlson Comorbidity Index
0 2625 (67.5) 612 (71.7) 892 (64.0) 697 (63.4) 424 (78.1)
1 372 (9.6) 80 (9.4) 137 (10.2) 135 (12.3) 20 (3.9)
2 231 (5.9) 43 (5.0) 101 (7.2) 66 (6.0) 21 (3.9)
3+ 169 (4.3) 30 (3.5) 77 (5.5) 56 (5.1) 6 (1.1)
Missing 493 (12.7) 88 (10.3) 187 (13.4) 146 (13.3) 72 (13.3)

Surgery Type
No surgery 421 (10.8) 77 (9.0) 173 (12.4) 105 (9.5) 66 (12.2)
Breast conserving 1630 (41.9) 447 (52.4) 531 (38.1) 424 (38.5) 228 (42.0)
Mastectomy 1834 (47.1) 328 (38.5) 688 (49.4) 571 (51.9) 247 (45.5)
Unknown 5 (0.1) 1 (0.1) 2 (0.1) 0 2 (0.4)

Chemotherapy
No 2201 (56.6) 603 (70.7) 718 (51.5) 579 (52.6) 301 (55.4)
Yes 1689 (43.4) 250 (29.3) 676 (48.5) 521 (47.4) 242 (44.6)

Radiation therapy
No 1790 (46.0) 467 (54.8) 648 (46.5) 460 (41.8) 215 (39.6)
Yes 2100 (54.0) 386 (45.3) 746 (53.5) 640 (58.2) 328 (60.4)

Hormonal therapy
No 2128 (54.7) 468 (54.9) 806 (57.8) 552 (50.2) 302 (55.6)
Yes 1762 (45.3) 385 (45.1) 588 (42.2) 548 (49.8) 241 (44.4)

SES quintile*
1 654 (16.8) 32 (3.8) 247 (17.7) 298 (27.1) 77 (14.2)
2 655 (16.8) 56 (6.6) 237 (17.0) 272 (24.7) 90 (16.6)
3 661 (17.0) 127 (14.9) 280 (20.1) 180 (16.4) 74 (13.6)
4 647 (16.6) 163 (19.1) 280 (20.1) 116 (10.5) 88 (16.2)
5 653 (16.8) 341 (40.0) 129 (9.3) 67 (6.0) 116 (21.4)
Missing 620 (15.9) 134 (15.7) 221 (15.9) 167 (15.2) 98 (18.0)

*neighborhood level SES
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not associated with total mortality. Tumor stage, tumor size,
and Charlson comorbidity index were positively associated
with mortality, and mammography and chemotherapy and hor-
mone therapy were inversely associated with mortality.

Our analysis is based on women who have already sought
treatment at a major tertiary care medical center. The differ-
ences in clinical and treatment characteristics observed in the
MMC breast cancer population are consistent with the results

Table 2 Associations between
clinical and treatment variables
and total mortality

Alive/Deceased OR1 (95% CI) OR2 (95% CI)

ER Status
ER+ 2458/355 1.0 (ref.) 1.0 (ref.)
ER- 748/189 1.90 (1.60–2.26) 1.28 (0.71–2.31)
Unknown 99/41 1.15 (0.84–1.57) 0.78 (0.35–1.75)

PR Status
PR+ 2012/276 1.0 (ref.) 1.0 (ref.)
PR- 1176/259 1.60 (1.36–1.88) 1.05 (0.82–1.35)
Unknown 117/50 1.25 (0.94–1.68) 1.35 (0.81–2.27)

HER-2 Status
HER2- 1399/100 1.0 (ref.) 1.0 (ref.)
HER2+ 315/24 0.85 (0.58–1.25) 087 (0.53–1.42)
Unknown 1591/461 1.09 (0.76–1.56) 1.10 (0.70–1.73)

Triple Negative Status
ER+, PR+, or HER2+ 2584/369 1.0 (ref.) 1.0 (ref.)
Triple negative 290/38 2.10 (1.35–2.67) 1.31 (0.66–2.61)
Unknown 431/178 1.61 (1.35–1.92) 1.03 (0.56–1.89)

Tumor Stage (AJCC)
I 1664/131 NA 1.0 (ref.)
II 1124/165 1.34 (1.01–1.77)
III 365/106 2.23 (1.61–3.09)
Unknown 152/183 4.78 (3.49–6.55)

Tumor Grade
I (well-differentiated) 528/61 1.0 (ref.) 1.0 (ref.)
II 1370/162 0.82 (0.62–1.09) 0.80 (0.60–1.06)
III 1092/271 1.54 (1.17–2.02) 1.17 (0.86–1.57)
Unknown 315/91 1.07 (0.78–1.47) 0.93 (0.67–1.30)

Tumor Size
< 2 cm 1863/180 1.0 (ref.) 1.0 (ref.)
2–5 cm 993/222 1.47 (1.15–1.87) 1.15 (0.90–1.48)
≥ 5 cm 228/95 2.17 (1.62–2.90) 1.52 (1.12–2.05)
Unknown 221/88 1.05 (0.77–1.41) 0.80 (0.58–1.08)

Mammogram w/in 3 yrs. of diagnosis
No 2509 1.00 (ref.) 1.00 (ref.)
Yes 1381 0.72 (0.60–0.87) 0.69 (0.57–0.83)

Surgery Type
Breast conserving 1457/173 1.0 (ref.) 1.0 (ref.)
Mastectomy 1617/217 1.28 (1.04–1.56) 1.08 (0.87–1.35)
No surgery 226/195 3.83 (2.99–4.90) 3.39 (2.61–4.40)
Unknown 5/0 * *

Chemotherapy
No 2077/341 1.0 (ref.) 1.0 (ref.)
Yes 1228/244 0.94 (0.78–1.13) 1.00 (0.82–1.22)

Hormone Therapy
No 2021/437 1.0 (ref.) 1.0 (ref.)
Yes 1284/148 0.50 (0.42–0.60) 0.64 (0.52–0.79)

Radiation Therapy
No 1685/386 1.0 (ref.) 1.0 (ref.)
Yes 1620/199 0.55 (0.46–0.65) 0.72 (0.59–0.88)

Charlson Comorbidity Index
0 2265/360 1.0 (ref.) 1.0 (ref.)
1 294/78 1.43 (1.13–1.82) 1.45 (1.14–1.85)
2 168/63 1.48 (1.14–1.92) 1.64 (1.26–2.14)
3+ 103/67 2.55 (1.98–3.30) 2.79 (2.15–3.63)
Missing 476/17 1.26 (0.81–1.96) 1.20 (0.75–1.90)

1 Adjusted for age at diagnosis and AJCC stage; 2 adjusted for age at diagnosis, AJCC stage, hormone receptor
status, tumor size, tumor grade, screening mammogram within 3 years of diagnosis, Charlson comorbidity index,
and treatment variables

*Not computed
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of a recent analysis of the SEER data on invasive breast cancer
cases [4]. For example, in the SEER data, the proportion of
stage I cases among non-Hispanic whites, African-Americans,
and Hispanics was 50.8%, 37.0%, and 40.1%, respectively,
compared to 55.5%, 42.5%, and 44.9% in our study. Similarly,
82.1% of non-Hispanic white cases, 66.3% of African-
American cases, and 76.0% of Hispanic cases in SEER had
ER-positive tumors, compared to 81.7, 65.4, and 72.8%, re-
spectively, in our study. Among invasive breast cancer cases
from the California Cancer Registry, 48.5% of non-Hispanic
white cases vs. 36.4% of African-American cases were clas-
sified as stage I [9].

While the evidence regarding worse tumor characteristics
among blacks compared to non-Hispanic whites is consistent
in different study populations, it is unclear to what extent these
differences in tumor characteristics influence recurrence and
mortality. In our analysis, ethnicity/race was not associated
with overall mortality in the full multivariable model includ-
ing clinical factors and treatment. However, the duration of
follow-up was relatively short, particularly to allow for out-
comes in women with hormone-positive disease. Our finding
that blacks had a two-fold increased risk of recurrence com-
pared to whites is consistent with that from a clinical trial in
which black patients with hormone receptor-positive HER2-

Table 3 Association between
race and total mortality Race Alive/Deceased OR1 (95% CI) OR2 (95% CI)

Non-Hispanic White 701/152 1.0 (ref.) 1.0 (ref.)

African-American 1161/233 1.13 (0.93–1.37) 1.00 (0.81–1.22)

Hispanic 954/146 0.90 (0.73–1.13) 0.89 (0.71–1.12)

Other 489/54 0.59 (0.41–0.76) 0.57 (0.42–0.78)

ER+ only

Non-Hispanic White 584/113 1.00 (ref.) 1.0 (ref.)

African-American 788/124 1.06 (0.83–1.36) 0.96 (0.74–1.24)

Hispanic 718/83 0.92 (0.70–1.20) 0.98 (0.74–1.30)

Other 368/35 0.58 (0.40–0.85) 0.60 (0.41–0.88)

ER- only

Non-Hispanic White 98/31 1.00 (ref.) 1.0 (ref.)

African-American 343/94 0.82 (0.56–1.20) 0.79 (0.52–1.20)

Hispanic 208/51 0.68 (0.44–1.06) 0.63 (0.39–1.00)

Other 99/13 0.33 (0.17–0.63) 0.42 (0.21–0.81)

1 Adjusted for age at diagnosis and AJCC stage; 2 adjusted for age at diagnosis, AJCC stage, hormone receptor
status, tumor size, tumor grade, mammography, Charlson comorbidity index, and treatment variables

Table 4 Association between
race and recurrence Race No recurrence/

recurrence
OR1 (95% CI) OR2 (95% CI)

Non-Hispanic White 564/33 1.0 (ref.) 1.0 (ref.)

African-American 813/111 1.86 (1.25–2.77) 1.30 (0.86–1.96)

Hispanic 729/47 0.94 (0.60–1.48) 0.75 (0.47–1.19)

Other 342/18 0.77 (0.50–0.94) 0.57 (0.31–1.04)

ER+ only

Non-Hispanic White 468/17 1.00 (ref.) 1.0 (ref.)

African-American 562/48 2.04 (1.16–3.58) 1.84 (1.03–3.29)

Hispanic 567/29 1.38 (0.75–2.54) 1.22 (0.64–2.30)

Other 262/11 0.99 (0.46–2.13) 0.82 (0.36–1.87)

ER- only

Non-Hispanic White 81/16 1.00 (ref.) 1.0 (ref.)

African-American 236/57 1.02 (0.58–1.80) 0.79 (0.43–1.42)

Hispanic 142/17 0.54 (0.27–1.09) 0.37 (0.18–0.78)

Other 70/7 0.41 (0.16–1.03) 0.30 (0.11–0.80)

1 Adjusted for age at diagnosis and AJCC stage; 2 adjusted for age at diagnosis, AJCC stage, hormone receptor
status, tumor size, tumor grade, and treatment variables

1186 J. Racial and Ethnic Health Disparities (2017) 4:1181–1188



negative disease had worse disease-free survival compared to
non-black patients [20].

There is also inconsistency in the literature regarding
whether, compared to whites, blacks have a poorer outcome
from breast cancer after accounting for sociodemographic fac-
tors. A meta-analysis including 20 studies up to 2005 [6]
found African-American ethnicity was associated with worse
overall survival (HR 1.27, 95% CI 1.18–1.38) and breast
cancer-specific survival (HR 1.19, 95% CI 1.10–1.29). The
African-American disparity in survival remained after adjust-
ment for SES, whereas no ethnic differences in outcome were
detected in a SEER-Medicare analysis that controlled for SES
and comorbidities [21]. In a review of medical records from
one medical center, no difference in overall survival was seen
after adjustment for sociodemographic factors, but the risk of
recurrence was non-significantly increased among blacks
(HR = 1.3, p = 0.11) [22]. Some studies have found that
differences in mortality are limited to certain stages and tumor
markers [9, 14, 23]. This suggests that there may be disparities
in access to adjuvant or neo-adjuvant treatments or in other
factors that affect mortality [24].

Breast cancer mortality rates have decreased since 1990 in
both blacks andwhites; however, they have remained higher and
have decreased at a slower rate in black women [25, 26]. Before
the 1980s, breast cancer mortality rates differed little between
blacks and whites after adjustment for incidence [27]. At that
time, radical surgery was the predominant treatment available.
The appearance of a disparity between black and white breast
cancer mortality starting in the late 1980s coincided with the
introduction of adjuvant systemic treatments and mammogra-
phy. This suggests that differences in treatment may contribute
to the black-white breast cancer mortality difference. While dif-
ferences in treatment by race/ethnicity observed in the present
study were consistent with differences in clinical factors at diag-
nosis, since available data in the CLG system were limited and
pertained only to the first line of treatment, we cannot rule out
differences in subsequent treatment and/or compliance by
race/ethnicity.

There is compelling evidence that both biological and non-
biological factors play a role in the black-white breast cancer
mortality differential [7, 8]. Factors other than the inherent bi-
ological nature of the tumor, including reproductive history,
other comorbidities, and socioeconomic status and attitudes
toward treatment which affect access to, and compliance with,
medical care, also appear to contribute to the black-white dis-
parity [10–14]. As has been pointed out [13], many of these
factors are correlated through their association with SES, and
they may interact to influence prognosis by multiple pathways
[3]. Since the black-white mortality gap has widened over time,
one or more factors associated with increased mortality must
have increased among blacks relative to whites. Although obe-
sity, which can influence the prognosis of breast cancer [28],
has increased in the U.S. in the past 3 decades, and the increase

has been greatest in black women and those with less than a
high school education [29], one study found that obesity did not
explain the black/white disparity in breast cancer mortality [30].
Another possibility is that higher rates of comorbidity among
blacks contribute to the disparity [15].

Strengths of the present study include the availability
of uniform clinical and treatment information on a large
multi-ethnic population at a single medical center.
Limitations include the unavailability of information on
reproductive history, diet, hormone use, or individual-
level socioeconomic status, and the relatively short fol-
low-up. Information on pre-diagnosis body mass index
was only available for a one-third of patients, and post-
diagnosis BMI was available for three-quarters of cases.
In a sensitivity analysis, post-diagnosis BMI, which was
strongly correlated with pre-diagnosis BMI [Pearson
r = 0.93] was not associated with overall mortality
when added to the full model presented in Table 2.
Furthermore, as mentioned earlier, treatment information
was limited to the first course of treatment with a given
modality (yes, no), and information on the type and
dose of chemotherapy was not available. In addition,
the follow-up period was relatively short, and the rela-
tively small number of recurrences and deaths in our
study did not permit analyses to be stratified by stage
or other tumor characteristics. The fact that adjustment
for neighborhood level SES did not affect the associa-
tion of study factors with mortality may reflect the rel-
ative homogeneity of the population in terms of SES.
Alternatively, neighborhood-level SES may be weakly
correlated with factors affecting mortality.

In conclusion, compared to white women diagnosed with
breast cancer, black women with breast cancer had a worse
profile with respect to clinical factors, particularly higher stage
and higher frequency of comorbidities. Among women with
ER-positive tumors, blacks had an increased risk of recur-
rence, but ethnicity/race was not associated with overall
mortality.
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