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Summary

African-American (AA) women with breast cancer have higher mortality rates than Caucasian woman, and some
studies have suggested that this disparitymaybe partly explainedby unequal access tomedical care. The purpose of this
study was to analyze racial differences in patterns and costs of care and survival among women treated for invasive
breast cancer at a large academic medical center. Subjects included 331 AA and 257 Caucasian women diagnosed with
stage I–III breast cancer between 1994 and 1997. Clinical, socio-demographic, and cost data were obtained from the
medical record, cancer registry, and hospital financial database. Data were collected on the use of cancer directed
treatments (surgery, radiation, chemo and hormonal therapy) up to 1-year post-diagnosis. Survival analyses compared
disease-free and overall survival by race adjusting for age, stage, nodal involvement, ER/PR status and a diagnosis of
hypertension, diabetes, heart disease and cerebral vascular accident. There were no significant racial differences in
treatment utilization and costs. The mean total 1-year treatment costs were $16,348 for AAs and $15,120 for Cau-
casians.While AAs had a significantly higher unadjusted relative risk (RR) of recurrence 2.09 (95%CI: 1.41–3.10) and
death 1.56 (95% CI: 1.09–2.25), the multivariate adjusted analyses resulted in no significant differences in recurrence
1.38 (95% CI: 0.85–2.26) or death 1.06 (95% CI: 0.64–1.75). There was no obvious racial disparity in treatment and
costs noted. Our findings support the theory that equal treatments produce equal outcomes. Improvement in screening
may have an important impact on survival among minority women with breast cancer.

Background

Breast cancer incidence rates are higher amongCaucasian
than African-American (AA) women in the USA, al-
though mortality rates from breast cancer are higher
among AA women [1]. Numerous population-based
studies using data from the Surveillance, Epidemiology
and End Results (SEER) program [2–10] and other data
bases [11–13], have been published showing worse prog-
nostic features and lower survival rates for AA and other
ethnic minority womenwith breast cancer compared with
Caucasian women. A number of studies have also re-
ported on racial differences in the patterns of care for
women with breast cancer [8–12,14]. Unequal access to
state-of- the-art cancer-directed treatment might, in part,
explain racial differences in survival among women with
breast cancer in this country. We analyzed clinical and
financial data collected on AA and Caucasian women
treated for stage I–III breast cancer at a single large urban
academic medical center, in order to examine survival
differences by race amongwomenwhowere likely to have
received equivalent treatment.

Methods

Study population

Data for this analysis came from clinical information
collected on women diagnosed with stage I through III
breast cancer from 1/1/94 through 12/31/97 with re-
ceived all of their initial course of cancer therapy
Karmanos Cancer Institute and who had at least
1-year of follow-up at the KCI. The KCI is one of the
55 National Cancer Institute (NCI) designated Com-
prehensive Cancer Centers (CCC’s) in the U.S.A. It is
affiliated with Wayne State University (WSU) and the
Detroit Medical Center (DMC) and is located in De-
troit, MI.

The study population was identified through a search
of the Metropolitan Detroit Cancer Surveillance System
(MDCSS), which is one of the 11 sites of the NCI’s
SEER program. Using the MDCSS database, we
identified 750 women with stage I through III breast
cancer whom had received at least some of their breast
cancer directed therapy including surgery, radiation,
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chemotherapy and/or hormonal therapy at the KCI.
Medical records were reviewed in order to determine
whether or not the patients had received all of their
initial treatments at KCI and whether they were fol-
lowed at the KCI for at least one year or until death,
whichever came first. The 1-year time frame was selected
in order to ensure that we captured to the extent possible
all cancer-directed treatments received post-diagnosis.
We excluded 162 women who had received treatment
outside of the institution leaving us with a study popu-
lation of 588 (78%) women. We did not include women
with stage IV disease because of different patterns of
care utilized for this patient population depending on
the extent of disease and clinical condition at presenta-
tion. By including only women with stages I–III breast
cancer, we were able to look specifically at patterns of
care utilized for the primary treatment of non-metastatic
disease. We also limited our study to women identified
as either Caucasian or AA, since other racial groups
made up less then 1% of women seen at the KCI for
breast cancer treatment.

Study measures

Patient clinical and treatment data were collected by
medical record review and additional clinical informa-
tion was obtained through the MDCSS registry. Study
outcomes included patterns of treatment and treatment-
related costs over the first-year post-diagnosis as well as
disease-free survival (DFS) and overall survival (OS).
DFS was defined as the duration between diagnosis and
disease recurrence (or last follow-up date). OS was de-
fined as the duration between diagnosis and death due to
any cause (or last follow-up date). DFS and OS were
obtained from medical record review as well as the
MDCSS records. Demographic data included age at
diagnosis, race (AA or Caucasian), and insurance cov-
erage classified as commercial (conventional, HMO, or
PPO), Medicaid, Medicare only, or Medicare plus any
kind of supplemental insurance (e.g., Medigap or
Medicaid). Clinical data included American Joint
Committee on Cancer (AJCC) stage, the presence of
axillary lymph node involvement (coded as either in-
volved or not involved), estrogen and progesterone
receptor status (coded as either positive or negative),
and the presence of four common co-morbid conditions
seen in this study population, which included hyper-
tension, diabetes mellitus, heart disease and cerebral
vascular accidents (CVA).

Information on treatment consisted of the use of
surgery, radiation, chemotherapy, and tamoxifen and
was documented through review of the patient medical
record. Cost data consisted of costs associated with all
inpatient and outpatient activity beginning with the date
of diagnosis to 1 year after diagnosis or death (which
ever came first). Cost data were obtained from the DMC
cost accounting database, TSI (Transition Systems,
Inc.). Costs associated with hospice care were not in-
cluded in this analysis. We calculated 1-year total

treatment related costs, pharmacy costs (which included
the costs of all drugs as well as the costs of chemo-
therapy), laboratory test costs, and operating room
(OR) costs. For the calculation of cost, we assumed the
health care providers’ (hospital systems) perspective.
Thus, only facility-based costs were used, and the pro-
fessional costs component was not included in this
analysis.

Statistical methods

Chi-square tests and Student t-tests were used to com-
pare AA and Caucasian women by demographic and
clinical characteristics, treatment patterns and treat-
ment-related costs. Survival rates were estimated by
Kaplan–Meier survival curves. Cox proportional hazard
regression was used to compare OS and DFS between
AA and Caucasian women while adjusting for covari-
ates. Covariates included in the multivariable analysis
included factors that are generally considered important
prognostic variables for breast cancer such as age at
diagnosis, disease stage, axillary lymph node involve-
ment (present vs. absent) and ER/PR status (positive vs.
negative). We also adjusted for the presence or absence
of four common co-morbid conditions (hypertension,
diabetes mellitus, heart disease, and CVA). RR (or
hazard ratios) for disease relapse and death along with
their 95% CIs were calculated.

Results

Demographic and clinical characteristics

Table 1 shows the demographic and clinical character-
istics of the 588 women for whom at least 1-year of
treatment and follow-up (if survival was greater than
one year) was completed at the KCI. The racial com-
position of the study population consisted of 56.2% AA
and 43.7% Caucasian, with a mean and median age of
59 years. The majority of women treated at the KCI had
some form of commercial medical insurance or Medi-
care. There was no significant difference in age at diag-
nosis by race, although AA women were on average
slightly older than Caucasian women. However, AA
women were less likely than Caucasian women to have
commercial insurance ( p<0.001) and more likely to use
Medicaid ( p<0.001).

There were also significant differences in clinical
presentation by race. AA women were less likely than
Caucasian women to have been diagnosed with stage I
breast cancer and more likely to be diagnosed with
stage III cancer ( p=0.001). AA women were also
more likely to have hormone receptor negative breast
cancer than Caucasian women ( p<0.001). Lastly, AA
women had higher rates of the three evaluated co-
morbid conditions than CAU women including higher
rates of hypertension, diabetes mellitus and of heart
disease or stroke.
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Treatment patterns and treatment-related costs

Table 2 shows the patterns of care and average 1-year
costs of treatment stratified by race. There were no sig-
nificant differences in overall treatment utilization or the
1-year total costs of treatment. Nearly 100% of the wo-
men underwent some form of surgical resection. AA
women were more likely to undergo lumpectomy vs.
mastectomy than Caucasian women, and were also more
likely to undergo lumpectomy and radiation, although
these differences were not statistically significant. About
2/5 of the women were prescribed chemotherapy and 3/4

who had ER- and/or PR-positive tumors received
tamoxifen. Themean 1-year total breast cancer treatment
costs were $16,348 for AA women and $15,120 for Cau-
casians, and this difference was not statistically signifi-
cant. There were also no significant differences by race in
the average 1-year costs associated with pharmacy, lab-
oratory tests, or the use of the OR (see Table 2). In Ta-
ble 3, we further looked at racial differences in treatment
by stage at diagnosis (stage I vs. stage II and III). It was
noted that among stage I patients, a significantly higher
percentage of AA women had underwent lumpectomy
than did Caucasian women ( p=0.022), and that the cost
of care for AAwomenwith stage I disease was on average
higher than for Caucasian women with stage I disease
( p=0.002).

Disease-free and overall survival

The mean and median follow-up durations for women
in this study were 3.68 and 3.72 years, respectively. The
3-year disease-free survival rate was 77% for AA women
and 89% for Caucasians, while the 5-year overall sur-
vival rate was 71% for AA women and 78% for Cau-
casians. Unadjusted analyses showed that AA women
had a higher risk of disease relapse (RR = 2.09; 95%
CI: 1.41–3.10) and death (RR = 1.56; 95% CI: 1.09–
2.25) compared to Caucasian women. Tables 4 and 5
show the multivariable results of DFS and OS for AA
and Caucasian breast cancer patients. After adjusting
for age, stage, axillary lymph node involvement, ER/PR
status, and the presence of co-morbid conditions, AA
women no longer had a significantly higher RR of dis-
ease recurrence (RR = 1.38; 95% CI: 0.85–2.26) or
death (RR = 1.06; 95% CI: 0.64–1.75). Stage at diag-
nosis had a significant impact on disease-free and overall
survival, and lymph node involvement had a significant
impact on DFS. The RR of recurrence and death was
10.67 (95% CI: 4.47–25.48) and 9.52 (95% CI: 3.99–
22.71) for stage IIIB vs. stage I disease, and 2.03 (95%
CI: 1.1–3.73) and 1.30 (95% CI: 0.73–2.30) for lymph
node involvement, present vs. absent. The presence of

Table 2. Mean 1-year treatment costs and treatment patterns by race

Items AA (n=331) Caucasians (n=257) p-value (2-sided)

% with Surgical resection 97 96 0.584

% with Lumpectomy vs. Mastectomy 48/52 40/60 0.082

% Lumpectomy Pts

with Radiation

82 76 0.240

% Mastectomy Pts with Radiation 25 16 0.075

% with Chemotherapy 41 42 0.952

% ER + or PR+ Ptsa with Tamoxifen 71 74 0.695

Total treatment cost (mean) $16,348 $15,120 0.306

Pharmacy cost $793 $814 0.891

Laboratory tests cost $526 $529 0.971

OR cost $1,471 $1,410 0.398

aPatients.

Table 1. Demographic and clinical characteristics of AA vs. CAU

women

Characteristics (%) AA

(n=331)

CAU

(n=257)

p-value

(2-sided)

Age (mean/SD) 60/13.6 58/14.1 0.382

Insurance <0.001

Commercial 37% 57%

Medicare 37% 35%

Medicaid 21% 8%

Medicare + Supplemental 5% 0%

Stagea 0.001

Stage I 42% 51%

Stage II 47% 46%

Stage IIIA 5% 1%

Stage IIIB 6% 2%

Node involvement (Yes/No) 39% 36% 0.563

Hormone receptors

Estrogen receptor + 52% 73% <0.001

Progesterone receptor + 49% 65% <0.001

Either receptor + 56% 75% <0.001

Co-morbidities

Hypertension 55% 30% <0.001

Diabetes 18% 5% <0.001

Heart disease/CVA 15% 9% 0.027

aStage was based on the American Joint Committee on Cancer staging

criteria.
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estrogen and or progesterone receptors had a significant
protective effect. For women with ER or PR positive
tumors, the RR of recurrence was 0.56 (95% CI: 0.36–
0.87) and the RR of death was 0.49 (95% CI: 0.31–0.79).
The presence of three other co-morbid conditions had
an adverse effect on DF and OS. These findings, though,
were for the most part not statistically significant except
for the relationship between diabetes and DFS (RR
= 1.81; 95% CI: 1.03–3.18; p=0.041) and heart disease
and OS (RR = 1.37; 95% CI: 0.67–2.80; p=0.082),
which was marginally significant. The type of insurance
coverage was not a predictor of either DFS or OS, and
therefore was not entered into the final model.

Discussion

Survival trends for women with breast cancer have
slowly improved over the past several decades [1],
although disparities by race remain, with the majority of
reports showing better survival for Caucasian compared
with AA women [2–13]. An important question
regarding racial differences in breast cancer survival
pertains to the degree in which these differences are due

to inherent biologic and/or genetic differences, social
economic factors, and/or factors related to the quality of
medical care received. We evaluated patterns of care and
outcomes among women with breast cancer treated at a
single large NCI funded CCC, in order to focus on racial
differences in treatment and survival among a group of
women who because of the center where they were
treated, should have all had equal access to state-of-the-
art medical care.

Similar to other reports, we show thatAAwomenwith
breast cancer are more likely than Caucasian women to
present with advanced stage and more aggressive disease
and more likely to have Medicaid coverage [2–13]. AA
women were also more likely to have had a diagnosis of
one or more other co-morbid conditions along with their
breast cancer. In our study population, we found no sig-
nificant racial differences in treatment utilization as as-
sessed by the use of surgery, radiation therapy,
chemotherapy, hormonal therapy, or in the overall costs
of treatment except that among stage I patients, AA wo-
men were more likely than Caucasian women to have had
lumpectomy vs. mastectomy and the costs of treatment
for AAwomenwere greater than they were for Caucasian
women. While there may be other unmeasured variables

Table 4. Multivariable analysis of disease-free survival for African-American and Caucasian women with breast Cancer treated at the Karmanos

Cancer Institute

Patient characteristics Hazard ratio 95% CI (Lower) 95% CI (Upper) p-value (2-sided)

AA vs. CAU 1.38 0.85 2.26 0.195

Age (in decades) 1.07 0.91 1.27 0.421

Stage II vs. Stage I 1.51 0.74 3.09 0.254

Stage IIIA vs. Stage I 3.51 1.23 9.97 0.019

Stage IIIB vs. Stage I 10.67 4.47 25.48 <0.001

Nodal involvement (Yes/No) 2.03 1.10 3.73 0.023

ER/PR + (Yes/No) 0.56 0.36 0.87 0.010

Diabetes (Yes/No) 1.81 1.03 3.18 0.041

Hypertension (Yes/No) 1.16 0.71 1.88 0.555

Heart disease/CVA (Yes/No) 1.42 0.71 2.85 0.396

aMultivariable Cox proportional hazard regression adjusted for age, stage, nodal involvement, ER/PR status, and co-morbidities.

Table 3. Mean 1-year treatment costs and treatment patterns by race and stage

Items AA Caucasians p-value (2-sided)

Stage I Ptsa total treatment cost (mean) $13,734 $10,915 0.002

Stage II–III Pts total treatment cost (mean) $18,240 $19,491 0.555

% Stage I Pts with Lumpectomy vs. Mastectomy 66/35 51/49 0.022

% Stage II–III Pts with Lumpectomy vs. Mastectomy 36/64 30/70 0.307

% Stage I Lumpectomy Pts with Radiation 84 76 0.249

% Stage II–III Lumpectomy Pts with Radiation 81 76 0.630

% Stage I Mastectomy Pts with Radiation 10 4 0.224

% Stage II–III Mastectomy Pts with Radiation 30 25 0.416

% Stage I Pts with Chemotherapy 23 21 0.745

% Stage II–III Pts with Chemotherapy 55 63 0.157

% Stage I ER+ or PR+ Pts with Tamoxifen 63 63 0.968

% Stage II–III ER+ or PR+ Pts with Tamoxifen 77 85 0.227

aPatients.
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that explain these differences in treatment utilization, for
the most part AA women received treatment that was at
least equivalent to that received by Caucasian patients at
our center. In addition, adjustment for factors that typi-
cally affect breast cancer survival (age, stage and hormone
receptor status) as well as the presence of comorbid con-
ditions, accounted for the racial differences in survival
seen in our patient population. These results suggest that
equal access to oncologic care amongwomenwith stage I–
III breast cancer results in comparable survival outcomes
for AA and Caucasian patients.

Several studies that were population based have re-
ported on racial differences in treatment utilization
[7,8,10,15]. Using SEER data for the years 1992 through
1998, Li et al. [10] showed that AA and other ethnic
minority women were less likely than Caucasian women
to elect a first course of surgical and radiation treatment
that met 2000 National Comprehensive Cancer Network
standards and in a similar analysis, Joslyn [7] showed
that AA women were less likely to receive breast
radiotherapy. In an analysis of treatment utilization in
the Detroit Metropolitan Area, we previously reported
that AA women were less likely to undergo lumpectomy
and radiation therapy [14], although our current results
based on a single institution suggest the opposite trend.
A number of other reports have found that differences in
receipt of cancer-directed therapy account for at least
some of the noted survival differences between AA and
Caucasian women with breast cancer [7,15]. Chu et al.
[8] found racial differences in survival for younger, but
not older women, and they concluded from this that
access to Medicare which pays for medical treatment
allowed for better survival among older women. In three
other analyses, adjustment for prior mammography [11],
and socioeconomic status [3,4], accounted for some but
not all of the ethnic differences in breast cancer survival.
To sum up, a number of studies reported in the litera-
ture suggest that on a population scale, access to treat-
ment and factors that predict access such as income,
insurance coverage and education may explain at least
some of the racial disparities in survival. In contrast to

the above population-based studies, our study evaluated
patterns of care and costs of medical care for breast
cancer among women treated at a single comprehensive
cancer center where state-of-the-art therapy should be
uniformly available to all patients. Our results indicate
that racial differences in survival can be accounted for
mainly by clinical/pathological characteristics of the
cancer present at the time of diagnosis at an institution
where we showed that access to medical care appears to
be equal across racial groups. In addition, the presence
of four co-morbid conditions which were more com-
monly seen in AA women in our study affect survival to
some extent, possibly by affecting the extent to which
women tolerate or complete their therapy. These find-
ings suggest the need to focus on screening and early
detection as a way to improve survival among minority
women with breast cancer. Future studies are needed to
look at how the presence of co-morbid medical condi-
tions might affect treatment choices and outcomes
among women with breast cancer.

The strengths of our study include the availability
through medical record review and the SEER review of
comprehensive information on cancer-directed treat-
ment and survival for a large number of women with
breast cancer treated at a large urban medical center.
Through medical chart reviews and access to cost
accounting data, we were able to provide more specific
data on treatment utilization than that which is avail-
able through the SEER registry, and this allowed us to
more confidently evaluate patterns of care than we could
by utilization of SEER data alone.

Our findings, though, should be interpreted with
some caution given the unique characteristics of our
study sample. The women in this study received all of
their oncologic care at a CCC, which provided state-of-
the-art cancer-directed therapy. Our inclusion criteria
were necessary though in order to accurately compare
treatments and costs since treatment information and
financial data outside of our institution were not readily
available. In addition, in our study the AA patients were
slightly older than the Caucasian patients, and this is

Table 5. Multivariable analysis of overall survival for African-American and Caucasian women with breast cancer treated at the Karmanos

Cancer Institute

Patient characteristics Hazard ratio 95% CI (Lower) 95% CI (Upper) p-value (2-sided)

AA vs. CAU 1.06 0.64 1.75 0.817

Age (in decades) 1.28 1.08 1.52 0.005

Stage II vs. Stage I 2.12 1.08 4.15 0.030

Stage IIIA vs. Stage I 2.39 0.69 8.26 0.168

Stage IIIB vs. Stage I 9.52 3.99 22.71 <0.001

Nodal involvement (Yes/No) 1.30 0.73 2.30 0.374

ER/PR + (Yes/No) 0.49 0.31 0.79 0.003

Diabetes (Yes/No) 1.58 0.86 2.92 0.145

Hypertension (Yes/No) 1.40 0.84 2.32 0.187

Heart disease/CVA (Yes/No) 1.37 0.67 2.80 0.082

aMultivariable Cox proportional hazard regression adjusted for age, stage, nodal involvement, ER/PR status, and co-morbidities.
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contrary to what is generally observed in population-
based studies. This age discrepancy is likely due to
sampling variation since our sample size is relatively
small compared to other population studies. Finally,
since this was a retrospective chart review, we were not
able to collect information on other factors that may or
may not explain patterns of care and patient outcomes.
It is important to stress that the unique characteristics of
our study sample only impact on the findings related to
treatment patterns and costs. Our finding that states
equal treatment produces equal outcomes should be
independent of patients’ baseline characteristics since
the multivariate results were adjusted for these charac-
teristics.

In conclusion, there were no major discrepancies in
the patterns of care for AA and Caucasian women with
stage I–III breast cancer treated at a CCC located at a
large urban academic medical center. Adjustment for
patient clinical characteristics at the time of diagnosis,
including the presence of other co-morbid conditions
accounted for the majority of survival differences by
race. Our finding supports the theory that equal
treatment produces equal outcomes. Improvement in
breast cancer screening and better management of co-
morbid conditions among all women may have a sig-
nificant impact on survival from breast cancer.
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