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Abstract
Introduction: Breast cancer mortality rates are 40% higher in non-Hispanic Blacks (NHBs) than in non-Hispanic
White (NHWs) in the United States. All women treated within the Murtha Cancer Center at Walter Reed National
Military Medical Center (MCC/WRNMMC) have health insurance and are provided multidisciplinary health care.
Pathological factors and outcomes of NHBs and NHWs treated within the MCC/WRNMMC were evaluated to
determine whether equal-access health care reduces disparate phenotypes and survival between the racial
groups.
Methods: Between 2001 and 2018, 368 NHB and 819 NHW women were diagnosed with breast cancer at
MCC/WRNMMC. Differences between NHBs and NHWs in epidemiological and pathological characteristics
were evaluated. Overall and breast cancer-specific 5- and 10-year survival rates were compared between races.
Results: Compared with NHWs, NHBs were significantly more likely to have a body mass index ‡ 30 kg/m2, to be
unmarried, to have tumors of higher grade, later stage, with lymph node metastases, and to be hormone recep-
tor negative (HR�)/human epidermal growth factor receptor 2 positive (HER2 + ) or triple negative. After adjust-
ment for demographic factors, NHBs remained significantly more likely to have tumors diagnosed at a higher
grade and later stage, and to be HR�/HER2 + or triple negative. Neither 5- nor 10-year overall or breast cancer-
specific survival differed significantly between the racial groups after adjusting for demographic and pathological
variables.
Discussion: Despite having tumors with less favorable pathological characteristics, overall and disease-free
survival disparities were not observed for NHBs treated at MCC/WRNMMC. These data suggest that survival
disparities of NHBs with breast cancer can be diminished with provision of quality care.
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Introduction
In the United States, breast cancer is a disparate dis-
ease in non-Hispanic Blacks (NHBs) compared with
non-Hispanic Whites (NHWs). Historically, overall
incidence rates were lower in NHBs than in NHWs,
although in 2012, rates converged.1 NHBs are, how-
ever, significantly more likely to be diagnosed at a
younger age, have higher stage and grade and larger
size tumors, and be diagnosed with triple negative
breast cancer (TNBC).2 In conjunction, mortality
rates are 40% higher in NHBs than in NHWs,3 with
the 5-year survival rates reported to be 81% for
NHBs and 91% for NHWs.4

A number of factors have been proposed to account
for disparate clinicopathology and survival for NHBs.
For example, survival curves began to diverge between
NHBs and NHWs in the mid-1980s, coincident with
the use of endocrine therapies.5 Because NHBs are
less likely to have estrogen receptor (ER) + tumors,
introduction of these early targeted treatments was
beneficial to a smaller proportion of NHBs. Access to
quality cancer screening and care can significantly con-
tribute to less favorable outcomes in NHBs.6

A 2017 study found that implementation of public
policy initiatives to decrease barriers to care instituted
in Chicago, Illinois, resulted in a 20% reduction in sur-
vival disparity between NHWs and NHBs.7 Differences
in health insurance may also affect survival dispari-
ties as lower stage-specific survival was detected in
NHBs < 50 years of age with ER + tumors, or < 65
years of age with ER� tumors; no significant difference
in survival, however, was detected for NHBs ‡ 65 years
with either ER + or ER� tumors, suggesting that health
insurance through Medicare reduces breast cancer
disparities.8

The military health care system of the Department
of Defense (MHS/DOD) is an equal-access health
care system, in which all patients have health insurance
and are provided with standardized cancer treat-
ments. A study of women diagnosed with breast cancer
between 1975 and 1994 found that although access to
care was associated with improved overall survival for
NHBs treated within the MHS/DOD compared with
those in the United States general population, risk of
death was 1.37 times higher in NHBs than in NHWs
within the MHS/DOD.9

A second study that included women treated within
the MHS/DOD 1980–1999 also found lower overall sur-
vival in NHBs than in NHWs.10 More recently, Rizzo
et al evaluated outcomes in women with early stage
breast cancer treated in the MHS/DOD and found no
significant difference in overall survival.11 Importantly,
none of these studies evaluated pathological characteris-
tics or breast cancer-specific survival.

The Murtha Cancer Center at Walter Reed National
Military Medical Center (MCC/WRNMMC), a mem-
ber of the MHS/DOD, provides equal-access com-
prehensive breast care to all active-duty and retired
service members and their beneficiaries. In this study,
we investigated whether tumor pathology and overall
and breast cancer-specific survival differed between
NHBs and NHWs diagnosed between 2001 and 2018
at MCC/WRNMMC.

Materials and Methods
The study participants were enrolled in the Clinical
Breast Care Project (CBCP), MCC/WRNMMC. They
were active-duty, veterans, or military beneficiaries of
ages 18 years or older who were diagnosed with inva-
sive breast cancer between 2001 and 2018. All enrollees
voluntarily agreed to participate in the study and gave
written informed consent. Demographic, pathological,
and outcome data were collected with approval from
the WRNMMC Human Use Committee and Institu-
tional Review Board (WRNMMC IRB #20704). Only
patients who self-described as NHBs or NHWs were
included in this study.

Data collection
Demographic and pathological data were available for
368 of 384 NHB and 819 of 850 NHW study-eligible
women. Each patient was interviewed in person to col-
lect data including family cancer and personal health
histories, smoking and marital status, and education
levels. A Charlson comorbidity index (CCI) was calcu-
lated for each patient using comorbidities existing
before breast cancer diagnosis. Body mass index
(BMI) was calculated based on the height and weight
of the patient at diagnosis. Evaluation of surgical spec-
imens for each patient was performed by a dedicated
breast pathologist. Pathological data included anatomic
tumor stage,12 size, grade,13,14 and lymph node status.
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Biomarkers included in the analyses included ER,
progesterone receptor, and human epidermal growth
factor receptor 2 (HER2), with positivity assigned
according to ASCO/CAP guidelines.15,16 Patient vital
status was collected through December 31, 2020, from
electronic health records.

Statistical analyses
We first analyzed the distributions of demographic and
pathological characteristics by race using a chi-square
test. We then estimated the odds ratios of pathological
factors adjusted for demographic variables, using either
logistic regression or multinomial logistic regression.
Overall and breast cancer-specific 5- and 10-year sur-
vival was compared between the racial groups using
Kaplan–Meier plots and log-rank test statistics. Cox
proportional hazards models were used while con-
trolling for demographic and pathological factors.
A p-value < 0.05 was considered statistically signifi-
cant. All statistical analyses were performed using
SAS 9.4 (SAS Institute, Inc., Cary, NC).

Results
The average age at diagnosis was 56.1 years for NHBs
and 57.7 years for NHWs and no significant difference
was detected by age group (Table 1). Education and
smoking status were not significantly different between
NHWs and NHBs. When compared with NHWs,
NHBs were significantly more likely to have a BMI
‡ 30 kg/m2, be unmarried, and have a CCI < 2.

Breast tumors from NHBs were more likely to be di-
agnosed with lymph node metastases and to be of higher
grade and stage than those from NHWs (Table 2).
NHBs were more likely to have hormone receptor neg-
ative (HR�) tumors, including both HR�/HER2 + and
triple negative. After adjusting for demographic factors,
NHBs remained statistically more likely to have tumors
that were stage II, higher grade, and HR�/HER2 + or
TNBC (Table 3).

The average length of follow-up in this cohort was
9.0 years. Five- and 10-year overall and breast cancer-
specific survival did not differ significantly between
populations (Fig. 1). This remains true even after con-
trolling for demographic and pathological factors.
Breast cancer-specific survival rates were > 90% for
both NHBs and NHWs at 5 and 10 years (Table 4).

Discussion
Disparate survival in NHBs compared with NHWs
with breast cancer has been recognized in a number
of populations throughout the United States. A meta-
analysis, using data reported from 1980 to 2005,
found significantly higher risk of breast cancer-specific
mortality for NHBs than for NHWs (mortality hazard:
1.19; 95% confidence interval: 1.10–1.29).17 For women
treated at a single institution in Ohio between 2005
and 2014, NHBs had significantly lower overall and
progression-free survival than NHWs,18 whereas NHBs
diagnosed with breast cancer in Florida during 2010–
2015 had 5- and 10-year mortality rates two times
higher than those of their NHW counterparts.19

Using data from Surveillance, Epidemiology, and End
Results (SEER) program, 40% higher mortality rates were
observed for NHBs than for NHWs in 2015.1 Although
these studies demonstrate disparate survival for NHBs,
the SEER population represents a group with hetero-
geneous access to and provision of health care, which
may contribute to the less favorable outcomes of NHBs.20

Having health insurance is one critical component
in reducing cancer survival disparities.21 For example,
individuals ‡ 65 years of age with Medicare coverage
had significantly higher 5-year survival than those of
age 60–64 years without insurance5 and, in a cohort
of 563,497 women with breast cancer, matching for
insurance reduced survival disparities between NHBs
and NHWs by 37%.22 Coverage by a health insurance
plan, however, is not sufficient to eliminate disparate
outcomes, as Short et al found higher mortality rates
for NHBs than for NHWs in a cohort of women with
commercial health insurance.23

Table 1. Distributions of Demographic Factors in NHB
and NHW Women Diagnosed with Breast Cancer
at MCC/WRNMMC, 2001–2018

NHBs NHWs p

Age (years) ‡ 50 240 (65.2%) 558 (68.1%) 0.2168
40–49 89 (24.2%) 199 (24.3%)
< 40 39 (10.6%) 62 (7.6%)

BMI (kg/m2) < 25 84 (24.7%) 280 (36.9%) < 0.0001
25–29 112 (32.9%) 257 (33.9%)
‡ 30 144 (42.4%) 221 (29.2%)

CCI 0 105 (29.7%) 221 (28.0%) 0.0304
1 86 (24.3%) 151 (19.2%)
2 58 (16.4%) 184 (23.4%)

‡ 3 105 (29.7%) 232 (29.4%)
Education College degree 173 (55.1%) 401 (57.5%) 0.4692

No college
degree

141 (44.9%) 296 (42.5%)

Marital status Married 235 (64.0%) 658 (80.6%) < 0.0001
Not married 132 (36.0%) 158 (19.4%)

Smoking Never 248 (68.1%) 553 (69.0%) 0.0694
Former 79 (21.7%) 197 (24.6%)
Current 37 (10.2%) 52 (6.5%)

BMI, body mass index; CCI, Charlson comorbidity index; MCC/
WRNMMC, Murtha Cancer Center at Walter Reed National Military
Medical Center; NHB, non-Hispanic Black; NHW, non-Hispanic White.
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Similarly, Semprini and Olopade found that expan-
sion of Medicaid under the Affordable Care Act did
not improve mortality of NHBs with breast cancer.24

Insurance plans, however, differ by accessibility to
and quality of care as shown by studies from Kaiser
Permanente Southern California (KPSC), which pro-
vides integrative health care to its members. Lower
mortality rates were observed for patients treated
within the KPSC system compared with those with
other forms of private health insurance,25 and breast
cancer outcomes were not associated with race/
ethnicity.26

The MCC/WRNMMC is similar to the Kaiser
Permanente health care system in which all patients
have insurance and are provided with integrative
health care. All patients seen at MCC/WRNMMC are
provided with comprehensive health care, regardless
of rank or status. Standard coverage includes gyneco-

logical examinations with clinical breast examination
and annual mammograms starting at age 40 years.

In addition, all women diagnosed with breast cancer
meet with a multidisciplinary health care team, and
services provided, such as surgery, including breast
reconstruction, chemo- and radiation therapies, and
psychological support, are covered, regardless of ability
to pay. In conjunction, no significant differences were
detected in overall or breast cancer-specific survival.

It is important to note that although survival dispar-
ities were not detected within this cohort treated at a
military treatment facility, tumor pathology differences
between NHBs and NHWs seen in the United States
general population, including higher stage at diagnosis
and higher prevalence of TNBC, were detected in
our study population. Thus, the improved survival of
NHBs treated at MCC/WRNMMC is occurring despite
less favorable prognostics. Previous studies have shown

Table 2. Racial Comparisons of Pathological Characteristics of Breast Cancer, MCC/WRNMMC, 2001–2018

NHBs NHWs OR Lower 95% CI Upper 95% CI p

Stage Stage I 156 (42.4%) 451 (55.1%) Reference
Stage II 153 (41.6%) 256 (31.3%) 1.728 1.318 2.265 < 0.0001
Stage III 46 (12.5%) 86 (10.5%) 1.546 1.035 2.311 0.0334
Stage IV 13 (3.5%) 26 (3.2%) 1.445 0.725 2.882 0.2955

Grade Low 77 (21.9%) 293 (36.7%) Reference
Moderate 118 (33.5%) 294 (36.8%) 1.527 1.098 2.123 0.0118
High 157 (44.6%) 211 (26.4%) 2.831 2.046 3.919 < 0.0001

LN status Negative 209 (59.2%) 518 (65.7%) Reference
Positive 144 (40.8%) 270 (34.3%) 1.322 1.021 1.711 0.0342

HR/HER2 HR + /HER2� 216 (59.7%) 600 (74.3%) Reference
HR + /HER2 + 31 (8.6%) 63 (7.8%) 1.367 0.865 2.159 0.1804
HR�/HER2 + 40 (11.0%) 49 (6.1%) 2.268 1.452 3.541 0.0003
TNBC 75 (20.7%) 95 (11.8%) 2.193 1.561 3.082 < 0.0001

HER, human epidermal growth factor receptor 2; HR, hormone receptor; LN, lymph nodes; OR, odds ratio; TNBC, triple negative breast cancer.

Table 3. Odds Ratios for Pathological Factors in NHBs Compared with NHWs Diagnosed with Breast Cancer 2001–2018
After Adjustment

Response variable

Adjusted for demographics Adjusted for demographics and cancer pathology

aOR Lower 95% CI Upper 95% CI p aOR Lower 95% CI Upper 95% CI p

Grade Low Reference Reference
Moderate 1.454 0.984 2.148 0.0602 1.522 1.003 2.308 0.0482
High 2.542 1.725 3.746 < 0.0001 2.333 1.448 3.759 0.0005

Stage Stage I Reference . . Reference
Stage II 1.509 1.091 2.087 0.0129 1.070 0.683 1.678 0.7671
Stage III 1.296 0.777 2.161 0.3209 0.884 0.437 1.785 0.7301
Stage IV 1.073 0.424 2.720 0.8814 0.639 0.169 2.421 0.5103

LN status Negative Reference Reference
Positive 1.228 0.894 1.686 0.2050 1.173 0.734 1.875 0.5044

HR/HER2 HR + /HER2� Reference Reference
HR + /HER2 + 1.172 0.674 2.038 0.5745 0.892 0.478 1.664 0.7186
HR�/HER2 + 1.915 1.120 3.273 0.0175 1.339 0.710 2.523 0.3669
TNBC 2.110 1.387 3.209 0.0005 1.315 0.795 2.176 0.2858

Controlled for age, BMI, CCI, education, marital status and smoking status, grade, lymph node status, stage, and HR/HER2 status.
aORs, adjusted odds ratios.
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that within the MHS/DOD, NHBs with regional stage
tumors were less likely to receive chemotherapy and
hormone therapy than NHWs,27 whereas time to sur-
gery was longer and overall survival was worse for
NHBs.28

Within the MCC/WRNMMC, however, time to sur-
gery, breast cancer-specific survival,29 and uptake of
germline genetic testing and election of risk-reducing
surgeries did not differ between NHBs and NHWs.30

Additional studies evaluating provision of care and

patient compliance within MCC/WRNMMC are
needed to identify factors associated with decreased
survival disparities.

This study does have several limitations. Our study
was a hospital-based study of women treated exclu-
sively at MCC/WRNMMC. As the only cancer center
of excellence within the DOD, provision of care at
MCC/WRNMMC may differ from that at other hospi-
tals within the DOD. Thus, whether the lack of dispa-
rate outcomes detected in our study is generalizable to
all the patients from MHS/DOD is unknown. Second,
the majority of tumors in both populations were HR + ,
which have longer times to recurrence (5–20 years)
and mortality ( ‡ 10-years) than HR� tumors.31,32

Of note, the frequency of biomarker-derived sub-
types in this study was similar to those from the
SEER database,4 and, although the 5-year survival in
NHWs was 96% in women from this study and 91%
in those from SEER, the 5-year survival rate in NHBs
was 94% in our study compared with 81% in those
from SEER. Thus, a survival advantage for women trea-
ted at MCC/WRNMMC was detected at 5 years.

Continued monitoring of the MCC/WRNMMC
cohort is critical to determine whether disparate

FIG. 1. Ten-year breast cancer-specific survival (left) and overall survival (right). Log-rank p-values were 0.6193
and 0.6958 for breast cancer-specific and overall survival, respectively. Five-year survival curves are not shown,
however, the p-values were 0.1725 and 0.5062 for breast cancer-specific and overall survival, respectively.

Table 4. Adjusted Hazard Ratios for NHBs Compared
with NHWs with Breast Cancer in 5- and 10-Year Mortality,
MCC/WRNMMC, 2001–2018

NHBs NHWs aHR (95% CI)

5-Year
Overall survival 91.0% 92.2% 1.1 (0.6–2.0)
Breast cancer-specific survival 94.1% 95.9% 1.1 (0.5–2.4)

10-Year
Overall survival 87.0% 85.2% 0.8 (0.5–1.2)
Breast cancer-specific survival 92.2% 92.6% 0.8 (0.4–1.5)

Controlled for age, BMI, CCI, marital and smoking status, and educa-
tion levels, stage, tumor characteristics (grade, type, size), node status,
and HR (HER2, ER, and PR).

ER, estrogen receptor; PR, progesterone receptor.
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survival rates diverge significantly after 10 years, espe-
cially for women with HR + /HER2� breast tumors.
Finally, although quality of life (QOL) after breast can-
cer diagnosis is crucial to the overall health of the breast
cancer survivor, QOL data were not routinely collected
from patients treated at MCC/WRNMMC. Thus, fu-
ture studies are needed to determine whether QOL is
disparate between NHB and NHW survivors.

Conclusions
Despite having tumor characteristics associated with
less favorable outcomes, survival did not differ between
NHBs and NHWs treated within the MCC/
WRNMMC. These data demonstrate that breast can-
cer survival disparities were mitigated within MCC/
WRNMMC. Future studies that identify those elements
of care that lead to comparable overall and breast
cancer-specific rates of survival are critical to reduc-
ing disparate outcomes within not only the MHS/DOD
but the U.S. general population as well.
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