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A B S T R A C T

Background: The purpose of this study is to evaluate racial and socio-economic differences in breast
cancer surgery treatment, post-surgical complications, hospital length of stay and mortality among
hospitalized breast cancer patients.
Methods: We examined the association between race/ethnicity and socio-economic status with
treatment and outcomes after surgery among 71,156 women hospitalized with a primary diagnosis of
breast cancer using the Nationwide Inpatient Sample database from 2007 to 2011. Multivariable
regression models were used to compute estimates, odds ratios and 95% confidence intervals adjusting
for age, comorbidities, stage at diagnosis, insurance, and residential region.
Results: Black women were more likely to receive breast conserving surgery but less likely to receive
mastectomies compared with white women. They also experienced significantly longer hospital stays
(b = 0.31, 95% CI: 0.24, 0.39), post-surgical complications (OR = 1.21, 95% CI: 1.04–1.42) and in-hospital
mortality (OR = 1.26, 95% CI: 1.07–1.50) compared with Whites, after adjusting for other factors including
the number of comorbidities and treatment type.
Conclusion: Among patients hospitalized for breast cancer, there were racial differences observed in
treatment and outcomes. Further studies are needed to fully characterize whether these differences are
due to individual, provider level or hospital level factors, and to highlight areas for targeted approaches to
eliminate these disparities.
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1. Introduction

Disparities in breast cancer treatment and outcomes have been
documented among Black and White women in the U.S over the
past several decades [1–6]. Although Black women are less likely to
develop breast cancer compared with Whites, once diagnosed,
Black women are less likely to receive guideline-adherent
treatment [7–10] and have significantly lower 5-year survival
rates [11–13]. These differences may be due to racial differences in
tumor biology and disease aggressiveness [14–16], socio-economic
factors and accessibility of healthcare that limit access to high
quality treatment [17–20], presence of comorbid conditions
[9,21,22], and psychosocial factors [23,24] that may influence
responses to treatment. However, despite these explanations,
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Black–White differences in breast cancer survival have persisted
and actually widened in recent decades.

Variations in cancer treatment and treatment outcomes may
partially account for the observed racial and socio-economic
disparities in breast cancer mortality [2–11]. A growing number of
studies indicate that African-American women are less likely to
undergo breast-conserving surgery (BCS) compared with White
women [2,12–14] whereas other studies either reported no
difference [15,16] or observed opposite findings [17,18]. Many of
these previous studies were conducted among Medicare recipi-
ents, [2,10,12,19,21] a population group aged 65 years and older,
with limited data on socio-economic and health care access
variables (beyond having Medicare insurance) in the Medicare
dataset. Although overall survival rates are similar among women
receiving BCS and mastectomy [25], it is not clear if there are
significant differences in outcome by race/ethnicity and socio-
economic status (SES) among women receiving surgery. In
particular, it is unclear if Black and/or low SES women experience
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worse outcomes due to the higher prevalence of advanced disease
and comorbidities; factors that are both associated with type of
surgical treatment received and treatment outcome.

The aim of this analysis was to examine treatment differences
and clinical outcomes among Black and White women hospitalized
with a primary diagnosis of breast cancer. By utilizing data from
the large Nationwide Inpatient Sample database and focusing on
inpatients that had theoretically accessed the healthcare system
successfully, we were able to control for differences in access to
healthcare. Determining the influence of race/ethnicity and SES on
the type of breast cancer treatment received, and associated cancer
outcomes may help to further shed light on the persistent
disparities in breast cancer outcomes between Black and White
women in the U.S, highlighting areas where targeted efforts may be
focused to improve survival for all women with breast cancer.

2. Methods

We conducted a cross-sectional study of female patients, ages
40 years and older, admitted to the hospital between 2007 and
2011 with a primary diagnosis of breast cancer. Inpatient data was
obtained from the Healthcare Cost and Utilization Project
Table 1
Distribution of baseline characteristics by race among breast cancer patients, nationwi

Race

White (N = 52,055)
N (%)/mean (SD)

Black (N = 9,060)
N (%)/mean (SD)

Age at admission–years 62.6 (13.1) 59.8 (12.4) 

Length of stay–days 2.4 (3.4) 3.3 (4.7) 

Number of Co-morbidities 0.233 (0.52) 0.289(0.58) 

Residential income
First Quartile-Lowest 9,265 (18.13) 4,061 (46.37) 

Second Quartile 11,760 (23.01) 1,853 (21.16) 

Third Quartile 12,713 (24.88) 1,515 (17.30) 

Fourth Quartile-Highest 17,361 (33.98) 1,328 (15.17) 

Insurance type
Medicare 21,767 (41.64) 3,230 (35.65) 

Medicaid 2,821 (5.42) 1,592 (17.57) 

Private 25,907 (49.77) 3,591 (39.64) 

Other 1,651 (3.17) 647 (7.14) 

Residential region
Large metro 26,958 (51.79) 6,407 (70.72) 

Small metro 13,873 (26.65) 1,540 (17.00) 

Micropolitan 5,324 (10.23) 573 (6.32) 

Stage at presentation
In-situ 6,715 (12.90) 997 (11.00) 

Non-metastatic 30,252 (58.12) 4,834 (53.36) 

Metastatic 15,088 (28.98) 3,229 (35.64) 

Mastectomy
No
Yes

24,641 (47.34)
27,414 (52.66)

4,585 (50.61)
4,475 (49.39)

Breast conserving
No 50,071 (96.19) 8,619 (95.13) 

Yes 1,984 (3.81) 441 (4.87) 

Complications
0 49,813 (95.69) 8,626 (95.21) 

1 2,091 (4.02) 407 (4.49) 

>=2 151 (0.29) 27 (0.30) 

Died during Hospitalization
No 51,116 (98.38) 8,800 (97.24) 

Yes 842 (1.62) 250 (2.76) 
Nationwide Inpatient Sample (HCUP-NIS). The HCUP-NIS is a large
all-payer inpatient care database covering over 1000 hospitals in
the U.S., with data on over seven million hospital stays [26]. The
dataset includes detailed clinical variables relating to all diagnoses
and procedures performed during the admission, including
ICD-9 codes. It also includes non-clinical variables such as median
household income in the patient's zip code, rural/urban residence,
hospital location, etc. Further details about the NIS can be obtained
from: http://www.hcup-us.ahrq.gov/nisoverview.jsp.

2.1. Clinical variables

Breast cancer diagnosis was identified using the International
Classification of Disease, ninth edition ICD-9 codes (174.0–174.9,).
Since the HCUP-NIS does not include cancer stage variables, we
created a proxy breast cancer stage variable using the clinical
criteria of disease staging. We assigned metastatic stage when the
ICD-9 code indicated metastatic disease to other organs (196.0),
non-metastatic stage when those specific codes were absent, and
in-situ when ICD-9 code 2330 was assigned. These staging criteria
have been validated in previous studies, including in the HCUP-NIS
database [22,27]. We created a modified Deyo comorbidity index
de inpatient sample, 2007–2011.

Hispanic (N = 5,372)
N (%)/mean (SD)

Other (N = 4,669) N (%)/mean (SD) P-value

57.9 (12.2) 59.0 (12.2) <.0001
2.7 (4.0) 2.5(4.3) <.0001
0.169 (0.44) 0.161 (0.43) <.0001

1,691 (32.45) 683 (15.33) <.0001
1,187 (22.78) 806 (18.09)
1,298 (24.91) 1,114 (25.00)
1,035 (19.86) 1, 853 (41.58)

1,414 (26.32) 1,314 (28.14) <.0001
1,264 (23.53) 662 (14.18)
2,145 (39.93) 2,403 (51.47)
549 (10.22) 290 (6.21)

3,941 (73.36) 3,446 (73.81) <.0001
988 (18.39) 694 (14.86)
216 (4.02) 253 (5.42)

630 (11.73) 717 (15.36) <.0001
3,004 (55.92) 2,571 (55.07)
1,738 (32.35) 1,381 (29.58)

2,621 (48.79)
2,751 (51.21)

2,154 (46.13)
2,515 (53.87)

<.0001

5,101 (94.96) 4, 442 (95.14) <.0001
271 (5.04) 227 (4.86)

5,171 (96.26) 4,482 (95.99) 0.06
183 (3.41) 172 (3.68)
18 (0.32) 15 (0.29)

5,264 (98.04) 4,600 (98.65) <.0001
105 (1.96) 63 (1.35)

http://www.hcup-us.ahrq.gov/nisoverview.jsp
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using ICD-9 codes for major comorbid conditions. The conditions
included cerebrovascular disease, congestive heart failure, chronic
pulmonary disease, diabetes mellitus with or without chronic
complications, dementia, myocardial infarctions, peripheral vas-
cular disease, rheumatic disease, peptic ulcer disease, mild liver
disease, hemiplegia or paraplegia, renal disease, moderate or
severe liver disease, and HIV/AIDS. We identified the presence of
each condition within each patient, and summed up the number of
conditions per patient into a single comorbidity score.

2.2. Individual variables

Our main predictors were race/ethnicity (White, Black,
Hispanic, Other) and residential income (based on median
household income at the zip-code level, divided into quartiles
ranging from lowest income zip-code to the highest income
zip-code). We additionally adjusted for a priori specified con-
founders including age; residential region and insurance type.
Residential region was categorized as: large metropolitan areas
(metropolitan areas with 1 million residents or more), small
metropolitan areas (metropolitan areas with less than 1 million
residents), micropolitan areas (Non-metropolitan areas adjacent to
metropolitan areas) and non-metropolitan or micropolitan areas
(noncore areas with or without its own town) using the
2003 version of the Urban Influence Codes [28]. HCUP-NIS
insurance status was classified as: Medicaid, Medicare, private
(includes Blue Cross, commercial carriers, private HMOs and PPOs,
and self-insured) and other (includes Worker’s Compensation,
Title V, and other government programs) [29].
Table 2
Multivariable logistic regression models of breast cancer surgery and in-hospital morta

n BCS aOR (95% CI) n M

Race/ethnicity
White 1984 Ref. 27414 R
Black 441 1.18 (1.06–1.33) 4475 0
Hispanic 271 1.25 (1.09–1.43) 2751 1
Other 227 1.22 (1.06–1.42) 2515 1

Residential income
Q4-Highest 963 Ref. 12960 R
Q3 792 1.03 (0.93–1.19) 10506 0
Q2 838 1.19 (1.06–1.33) 10261 1
Q1-Lowest 777 1.06 (0.94–1.19) 10107 1

Stage
Non-metastatic 2026 Ref. 26627 R
In-situ 367 0.89 (0.79, 1.01) 6032 1
Metastatic 1054 1.00 (0.92-1.09) 12162 0

Insurance type
Private 1380 Ref. 21152 R
Medicare 1512 1.01 (0.90–1.14) 18095 1
Medicaid 370 1.34 (1.17–1.54) 3894 1
Other 185 1.37 (1.15–1.63) 1680 0

Residential region
Large metro 2132 Ref. 24122 R
Small metro 748 0.75 (0.68–0.83) 10850 1
Micropolitan 299 0.76 (0.65–0.88) 4799 1
Not metro or micro 165 0.56 (0.46–0.69) 3203 1

Number of comorbidities 3447 1.13 (1.06–1.21) 44821 0

a Model includes age, race, residential income, stage, insurance, residential region an
b Model includes age, race, residential income, stage, insurance, residential region, c
2.3. Outcome measures

We were interested in two sets of outcomes: first, whether
patients received Breast Conserving Surgery (BCS) or mastectomy
and the associated in-patient mortality; and second, post-surgical
complications and length of stay among patients who received BCS
versus mastectomy. Therefore we created two analytic datasets,
the full dataset with all breast cancer patients, and a restricted
dataset with only patients who received BCS or mastectomy. We
identified patients who received BCS or mastectomy based on
ICD-9 diagnoses and procedure codes. A clinical diagnosis of BCS
included ICD-9 codes for breast lumpectomy, quadrantectomy, and
subtotal mastectomy or mastectomy (codes 85.21, 85.22, 85.23);
and mastectomy which included codes 85.41–85.48 [22]. We
calculated hospital length of stay by subtracting the admission
date from the discharge date, with same-day stays coded as 0.
Mortality was based on deaths occurring during hospitalization.
We determined the presence of post-surgical complications by
using ICD-9 codes to identify mechanical wounds, infections,
urinary, pulmonary, gastrointestinal, cardiovascular and intra-
operative complications. However the HCUP-NIS does not include
information on patient outcomes after discharge, therefore
complications and mortality occurring after hospital discharge
were not included in our analysis. In addition, since the dataset
includes only de-identified patient records, it was not possible to
exclude duplicate records if the same patient was admitted
multiple times in the same year [30].

2.4. Statistical analysis

We conducted descriptive statistics to examine differences in
study characteristics by race/ethnicity using chi-square tests for
categorical variables and ANOVA for continuous variables. We used
logistic regression analysis to determine the association between
lity, nationwide inpatient sample, 2007–2011.

astectomy aOR (95% CI) n In-Hospital Mortalityb OR (95% CI)

ef. 842 Ref.
.94 (0.90–0.99) 250 1.26 (1.07–1.50)
.02 (0.96–1.08) 105 1.15 (0.91–1.44)
.12 (1.05–1.19) 63 0.94 (0.71–1.24)

ef. 286 Ref.
.99 (0.95–1.03) 343 1.30 (1.09–1.55)
.01 (0.97–1.06) 364 1.14 (0.94–1.38)
.03 (0.98–1.08) 449 1.29 (1.06–1.56)

ef. 205 Ref.
.10 (1.05, 1.15) 3 0.09 (0.03, 0.28)
.78 (0.76, 0.81) 1272 10.6 (9.00, 12.5)

ef. 620 Ref.
.01 (0.96–1.06) 461 0.41 (0.34–0.48)
.10 (1.04–1.17) 179 1.01 (0.82–1.23)
.79 (0.73–0.85) 220 2.07 (1.63–2.58)

ef. 739 Ref.
.09 (1.05–1.13) 378 1.18 (1.01–1.38)
.25 (1.18–1.33) 179 1.50 (1.21–1.87)
.21 (1.13–1.30) 157 2.05 (1.63–2.58)

.90 (0.87–0.93) 1480 1.47 (1.34–1.62)

d comorbidities.
omorbidities and surgical treatment (BCS or mastectomy).
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race/ethnicity and residential income with receipt of BCS or
mastectomy, and with in-hospital mortality adjusting for stage at
presentation, insurance type, residential region and comorbidities.
We then restricted the analysis to patients who received BCS or
mastectomy, and used logistic regression to compute associations
between race/ethnicity and residential income with post-opera-
tive complications. We conducted similar analysis using linear
regression models to examine associations with hospital length of
stay. All statistical analyses were conducted in SAS 9.4.

3. Results

We identified 71,156 women aged 40 years and older admitted
with a primary diagnosis of breast cancer between 2007 and 2011.
Of these, 40,078 received BCS or mastectomy and 1260 (1.8%) died
during hospitalization. About 73% of women were White, 13%
Black, 8% Hispanic and 7% were classified as other racial groups.
The distributions of study characteristics by race are presented in
Table 1. White women were older at the time of admission
compared to women of other racial groups, and the majority of
Black women lived in lower residential income area compared to
other racial groups (46% of Blacks, 32% of Hispanics, and 18% of
Whites). Black (36%) and Hispanic (26%) women were more likely
to have Medicaid insurance, while White women (50%) and
women of other races (51%) were more likely to have private
insurance. About 36% of Black women presented with metastatic
disease, compared with 33% of Hispanic, and 29% of White women.
In addition, Black women presented with a higher number of
comorbidities at the time of admission compared to women of
other racial groups. Black women received mastectomies less often
(p-values <0.001), experienced significantly more post-surgical
complications (p-value = 0.06), had longer hospital stays on
average (p-value <0.001), and experienced more in-hospital
Table 3
Multivariable regression analysis of outcomes after breast cancer surgery, nationwide 

N (%) Co

Race/ethnicity
White 29,398 (73.35) Re
Black 4,916 (12.27) 1.
Hispanic 3,022 (7.54) 1.
Other 2,742 (6.84) 0.

Residential income
Q4-Highest 13,923 (29.50) Re
Q3 11,298 (23.93) 1.
Q2 11,099 (23.51) 1.
Q1-Lowest 10,884 (23.06) 0.

Stage
Non-metastatic 13,216 (27.38) Re
In-situ 6,399 (13.26) 1.
Metastatic 28,653 (59.36) 0.

Insurance type
Private 22,532 (54.39) Re
Medicare 19,607 (40.62) 0.
Medicaid 4,264 (8.83) 0.
Other 1,865 (3.86) 0.

Residential region
Large metro 26,254 (54.39) Re
Small metro 11,598 (24.03) 0.
Micropolitan 5,098 (10.56) 1.
Not metro or micro 3,368 (6.98) 1.

Number of comorbidities 1.

a Adjusted for age, stage, insurance, residential region, comorbidities, treatment type
deaths compared with women of other racial groups (p-value
<0.001).

Table 2 presents results of multivariable analysis evaluating the
association between race/ethnicity and residential income with
receipt of BCS, mastectomy and in-hospital mortality. After
adjusting for age, disease stage, insurance, residential region
and number of comorbidities, odds of BCS receipt was significantly
higher among Hispanics (OR = 1.25, 95% CI: 1.09–1.43), women of
other races (OR = 1.22, 95% CI: 1.06–1.42), and Blacks (OR = 1.18, 95%
CI: 1.06–1.33) compared with White women. In addition, odds of
BCS were higher among patients with Medicaid (OR = 1.34, 95% CI:
1.17–1.54), and Other insurance types (OR = 1.37, 95% CI: 1.15–1.63)
compared with patients with private insurance. Women residing
outside of a large metropolitan area had lower odds of BCS
(OR = 0.56, 95% CI = 0.46–0.69) compared with women residing in
large metropolitan areas. In contrast, women residing outside of
large metropolitan areas had higher odds of mastectomy (OR = 1.21,
95% CI = 1.13-1.30) compared with women residing in large
metropolitan areas, and Black women had lower odds of
mastectomy (OR = 0.94, 95% CI: 0.90–0.99) compared with White
women. While women with a higher number of comorbidities had
lower odds of mastectomy (OR = 0.90, 95% CI = 0.87–0.93), they had
higher odds of BCS (OR = 1.13, 95% CI: 1.06–1.21). There were no SES
differences in treatment type.

Black women (OR = 1.26, 95% CI: 1.07–1.50) had significantly
higher odds of in-hospital deaths compared with White women
after adjusting for age, residential income, disease stage, insurance
type, residential region and surgical treatment (Table 2). Compared
with highest residential income, residents of low residential
income areas (OR = 1.29, 95% CI: 1.06–1.56) and residents in third
quartile residential income areas also had higher odds of in-
hospital deaths (OR = 1.30, 95% CI: 1.09–1.55). In addition, patients
with other insurance types had significantly higher odds of
inpatient sample, 2007–2011.

mplicationsaOR (95% CI) Hospital length of stayab(95% CI)

f. Ref.
21 (1.04–1.42) 0.31 (0.24, 0.39)
00 (0.81–1.22) 0.06 (-0.03, 0.15)
89 (0.72–1.11) �0.01 (�0.10, 0.09)

f. Ref.
12 (0.97–1.28) �0.06 (�0.13, �0.001)
01 (0.87–1.17) �0.08 (�0.15, �0.01)
89 (0.75–1.05) �0.04 (�0.11, 0.03)

f. Ref.
13 (0.98, 1.31) 0.10 (0.03, 0.17)
93 (0.83, 1.05) 0.15 (0.10, 0.21)

f. Ref.
90 (0.77–1.05) �0.09 (�0.16, �0.02)
93 (0.76–1.14) �0.03 (�0.12, 0.06)
98 (0.74–1.29) �0.01 (�0.13, 0.12)

f. Ref.
95 (0.84–1.08) �0.14 (�0.20, �0.08)
06 (0.88–1.28) �0.06 (�0.15, 0.02)
11 (0.89–1.40) �0.15 (�0.25, �0.05)

40 (1.29–1.52) 0.46 (0.42–0.51)

 (BCS or mastectomy).
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in-hospital deaths compared with those with private insurance
(OR = 2.07, 95% CI: 1.63–2.58), and residents of areas outside of
large metropolitan areas had higher odds of in-hospital death rates
compared with residents of large metro areas (non-metro/micro-
politan residence OR = 2.05, 95% CI: 1.63–2.58). Women with a
higher number of comorbidities (OR = 1.47, 95% CI: 1.34–1.62) had
significantly higher odds of in-hospital deaths.

Table 3 presents the results of multivariable regression analysis
of the association between race/ethnicity and residential income
with post-surgical complications and hospital length of stay. After
adjusting for age, residential income, disease stage, insurance type,
residential region and treatment type, Black women (OR = 1.21, 95%
CI: 1.04–1.42) and women with more comorbidities (OR = 1.40, 95%
CI: 1.29–1.52) had higher odds of post-surgical complications.
Black women also experienced longer hospital length of stay
(b = 0.31, 95% CI: 0.24–0.39) compared with White women. In
addition, women with a higher number of comorbidities (b = 0.46,
95% CI: 0.42, 0.51), and women with metastatic disease compared
with those with non-metastatic disease, (b = 0.15, 95% CI: 0.10,
0.21) had significantly longer hospital length of stays. On the other
hand, residents outside of large metropolitan areas (small
metropolitan area b = �0.14, 95% CI: �0.20, �0.08; not metro/
micropolitan b = �0.15, 95% CI: �0.25, �0.05) experienced shorter
hospital length of stays compared with residents of large
metropolitan areas.

4. Discussion

We examined the receipt of breast cancer surgery and post-
surgical outcomes by race/ethnicity and SES among hospitalized
patients in the large HCUP dataset representative of hospitalized
patients in the U.S. We found significant racial and socio-economic
disparities in breast cancer treatment and outcomes. Black
patients received more BCS, but fewer mastectomies than other
racial groups, and experienced more in-hospital deaths, post-
surgical complications and longer hospital stays compared with
White women regardless of treatment received and number of
comorbidities. There were no SES differences in the type of breast
cancer surgery received, post-surgical complications or length of
stay. However, women in lower SES groups experienced higher
in-hospital mortality compared to the highest SES group.

Since the 1990 National Institutes of Health (NIH) consensus
development conference on the treatment of early stage breast
carcinoma, breast conservation therapy plus radiation in lieu of
mastectomy has been the preferable treatment option for the
majority of women with early stage breast cancer [25]. However,
because both treatment modalities are associated with similar
survival rates, the decision to have BCS versus mastectomy likely
reflects a combination of individual and physician preference
based on various factors. For instance, BCS is less invasive, and
associated with less physical disfiguration and with superior
quality of life outcomes related to body image and sexual
functioning [25,31–33]. As a result, BCS has become the most
common surgical treatment for early stage breast cancer [34].

In contrast to previous studies [35,36,37] we observed an
inverse association between number of comorbidities and receipt
of mastectomy. One possible explanation is that our study
population was comprised of hospitalized women with breast
cancer, who may have been experiencing more severe, acute
disease-related events compared with non-admitted survivors
[33]. Since mastectomy is a generally more invasive procedure, this
finding may indicate that physicians discourage patients with
more comorbid conditions from undergoing this specific surgery.
Taken together with our observation that Black women present
with more comorbid conditions compared with Whites, this may
explain why Black women are more likely to receive BCS compared
with mastectomies. Similarly, we observed an inverse association
between disease stage and receipt of mastectomy, with women
with metastatic disease less likely to receive mastectomies
compared with women with non-metastatic disease. This may
also be explained by the higher prevalence of metastatic disease
among Black women compared with other racial groups, suggest-
ing that regardless of disease stage, Black women still receive BCS
more often. Further studies are needed to determine if this reflects
personal preferences among Black women for BCS or reflects
physician recommendations.

We also observed that although BCS was more common among
Black women compared with Whites, Black women were still more
likely to experience in-hospital mortality, longer length of stay and
more post-surgical complications compared with other racial
groups, even after adjusting for comorbidities and disease stage.
This suggests that the even though BCS is a ‘less-invasive’
procedure compared with mastectomy, the higher prevalence of
BCS among Black women does not necessarily improve clinical
outcome. Nevertheless, adjusting for treatment received slightly
attenuated the racial differences in in-hospital mortality. These
findings, if replicated in other clinical studies, highlight the need
for better clinical strategies to clarify the relative benefits of BCS
and mastectomies especially among Black women, women of
lower SES and those with more comorbid conditions on admission.
For instance, recent studies suggest that surgery does not confer a
survival advantage among women with early stage cancer [25], and
the likelihood of significant post-surgical complications and
in-hospital mortality [22] likely outweighs the benefit of surgery
at an early disease stage.

The association between race and in-hospital deaths was
expected, as previous studies have demonstrated that Black
women experience higher mortality than White women [38].
Several studies have found that Black women are less likely to
receive guideline-adherent breast cancer treatment- including
radiation and chemotherapy- compared with White women
[9,39,40]. Moreover, relative to the highest SES group, women in
lower SES groups experienced higher in-hospital mortality. This
may be partially explained by the observation that Black women
tend to belong to lower SES groups on average and reside in lower
SES neighborhoods compared with Whites. In addition, regardless
of race/ethnicity, there are likely significant financial and structural
barriers to receiving care at high quality hospitals for low SES
residents. Second, lack of access to high quality healthcare likely
complicates both the breast cancer disease as well as other
supportive healthcare needs. For instance, lack of healthcare access
may limit treatment and follow-up options for comorbid
conditions such as diabetes, obesity or heart disease, and may
negatively impact both a physician's decision on treatment and
treatment outcomes. These are potentially important factors
among both blacks and low SES patients. Third, several studies
have shown that even in equal access healthcare settings, and in
clinical trials where treatment and care are standardized,
significant racial disparities still exist [41–43]. Also, there may
be other non-clinical factors influencing treatment and outcome
such as cultural beliefs and perceptions about treatment, and/or
perceived racism or discrimination that vary by race/ethnicity and
SES.

A major strength of our study is the focus on a large sample of
hospitalized women who have presumably been seen by a
physician prior to admission. In addition, we were able to examine
racial differences among a large sample of women in each racial
group. However, there were also some important limitations to this
study. We could not discern whether there were racial differences
in treatment preferences that may contribute to our observed
results, and future studies are needed to fully examine this
possibility. We were unable to assess other non-surgical forms of
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treatment such as chemotherapy and hormonal therapy as those
are not readily available in HCUP. Also, although we were able to
adjust for cancer stage, we were unable to adjust for tumor sub-
types due to lack of data. Certain sub-types of breast cancer,
specifically the basal or triple-negative sub-type, have been shown
to be more prevalent and also more aggressive among Blacks [44].

Furthermore, previous studies have shown that hospitalized
breast cancer patients present with slightly different character-
istics compared with the general inpatient population, and may
have different patterns of admission such as shorter lengths of stay,
fewer diagnoses, more procedures on average, and significantly
lower total hospital charges [30]. This raises the possibility that
breast cancer patients are being admitted for specific, targeted
purposes, such as surgery, and therefore minor complications may
be underreported, potentially resulting in an underestimation of
the associations observed in this study. Finally, due to patient
privacy concerns, residential level SES was only provided at the
zip-code level. This may likely lead to an underestimation of our
SES estimates, as several studies have documented that smaller
geographic levels such as the census tract or census block are more
effective at capturing socioeconomic gradients in cancer outcomes
[45].

5. Conclusions

Breast cancer is a severe chronic disease that exerts significant
physical, emotional, financial and mental burdens on individuals,
families, and communities. Racial disparities in breast cancer
treatments and outcomes represent an unnecessarily high burden
among specific population groups, and efforts must be intensified
to eliminate the mortality gaps between Blacks and Whites. Future
research efforts should be focused on identifying specific causes of
racial differences in breast cancer outcomes and in the receipt of
guideline-adherent treatment, and interventions must be devel-
oped to address those causes.
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