
RACIAL DISPARITIES AND TRENDS IN RADIATION THERAPY AFTER BREAST-CONSERVING

SURGERY FOR EARLY-STAGE BREAST CANCER IN WOMEN, 1992 TO 2002

Xianglin L. Du, MD, PhD; Beverly J. Gor, EdD, RDObjectives: Clinical guidelines recommend

that when breast-conserving surgery is pro-

vided as primary therapy for early-stage breast

cancer, radiation therapy should follow. We

do not know whether racial/ethnic disparities

in this therapy exist and how disparities may

have changed over time.

Design and Patients: We studied 89,110

women who were diagnosed with incident

early-stage (American Joint Committee on

Cancer stages I–II) breast cancer at $20 years

of age from 1992 through 2002 in 12 geo-

graphic areas of the National Cancer Institute’s

Surveillance, Epidemiology, and End Results

(SEER) tumor registries. These women had no

history of other cancers and received breast-

conserving surgery. Of these subjects, 81,577

(91.5%) were Caucasians and 7,533 (8.5%)

were African Americans.

Results: From 1992 to 2002, the percentage

of cases who received breast-conserving sur-

gery without radiotherapy increased from

10.8% to 19.8% for Caucasian women and

from 13.6% to 27.7% for African Americans.

The gap between African American and

Caucasian women slightly increased during

this period. When data were controlled for

patient and tumor characteristics, year of

diagnosis, and geographic area, African Amer-

ican women were 24% less likely than

Caucasians to receive the recommended

therapy (95% confidence interval: 1.18–1.32).

Conclusions: Although current clinical guide-

lines recommend that women with early-stage

breast cancer who are treated with breast-

conserving surgery should have subsequent

radiation therapy, the percentage of women

who did not receive this regimen increased

from 1992 to 2002. The gap between African

American and Caucasian women has contin-

ued from 1992 to 2002. (Ethn Dis.

2007;17:122–128)
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INTRODUCTION

Evidence of racial and ethnic dis-

parities in health care is consistent across

a range of diseases and healthcare

services as recently reported by the

Institute of Medicine.1 Because these

disparities in health care may lead to

poorer quality of care and subsequently

poorer outcomes (including poorer

survival),1–11 one of the goals of Healthy
People 2010 is to eliminate racial/ethnic

disparities in health care.3

A major racial difference in health

care exists for women diagnosed with

breast cancer. Breast cancer is the most

commonly diagnosed cancer in women

both in Caucasian and African Ameri-

can women in the United States.12–14

Numerous studies consistently demon-

strated that African American women,

compared to Caucasian women with

breast cancer, were more likely to be

diagnosed with breast cancer at a late

stage,15–23 less likely to receive the

standard of care,24–29 and more likely

to die.4–11,30–32 However, few studies

have addressed how the treatment of

breast cancer has changed over time on

the basis of racial difference.

The recommended medical care for

breast cancer underwent radical changes

at the end of the last century. For many

decades, mastectomy was the standard

of care for women with early-stage

breast cancer. By the middle 1980s,

breast-conserving surgery had been con-

sistently demonstrated to provide equiv-

alent efficacy to traditional mastectomy

in large clinical trials in the United

States and around the world.33–37 On

the basis of this strong evidence, the

National Institutes of Health and many

authoritative medical professional soci-

eties recommended breast-conserving

surgery for women with early-stage

breast cancer in the early 1990s.38

Previous studies showed that nearly

50% of women with early-stage breast

cancer received breast-conserving sur-

gery by the 1990s.39–42 According to

the evidence and clinical guidelines,

breast-conserving surgery should be

followed by radiation therapy.38 In

other words, if women with breast

cancer underwent breast-conserving sur-

gery, they should receive radiation after

surgery in order to minimize disease

recurrence.

We studied the treatment regimens

of a large cohort of women diagnosed

with early-stage (stage I–II) breast

cancer from 1992 through 2002 to

determine whether racial/ethnic dispar-

ities in primary treatment for breast

cancer changed over time from 1992 to

2002. These cases were identified from

the nationwide, population-based Sur-

veillance, Epidemiology, and End Re-

sults (SEER) cancer registry data. Re-

sults of this study may help identify

racial disparities in health care, specifi-

cally for breast cancer patients. The

study may also add to our understand-
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Few studies have addressed

how the treatment of breast

cancer has changed over time

on the basis of racial

difference.
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ing of the factors contributing to those

disparities and may lead to the de-

velopment of policy or institutional

changes that can address these differ-

ences.

PATIENTS AND METHODS

Data Sources
Data used in this paper were from

the National Cancer Institute’s SEER

1992–2002 Public Use Data Set (CD-

ROM) released in April 2005.43 The

SEER program supports population-

based tumor registries in seven metro-

politan areas (San Francisco/Oakland,

Detroit, Atlanta, Seattle, San Jose-

Monterey, Los Angeles, and rural Geor-

gia) and five states (Connecticut, Iowa,

New Mexico, Utah, and Hawaii),

covering .14% of the US population.

The registries ascertain all newly di-

agnosed (incident) breast cancer cases

from multiple reporting sources, such as

hospitals, outpatient clinics, laborato-

ries, private medical practitioners, nurs-

ing/convalescent homes, hospices, au-

topsy reports, and death certificates.

Information includes tumor location

and size; lymph node and distant organ

metastases; histologic type and grade of

tumor; demographic characteristics such

as age, sex, race and marital status; and

type of treatments provided in the first

course of therapy (within four months

of initial therapy after diagnosis). The

SEER public use dataset also includes

information on the types of surgical

procedures and radiation therapy re-

ceived.

Study Population
We identified 89,110 women who

were diagnosed with incident early-stage

(American Joint Committee on Cancer

[AJCC] stage I–II) breast cancer at

$20 years of age from 1992 through

2002 in 12 SEER areas; these patients

had no history of other cancers and

received breast-conserving surgery only.

Of these 89,110 subjects, 81,577

(91.5%) were Caucasians and 7,533

(8.5%) were African Americans. We

studied cases diagnosed with breast

cancer from 1992 through 2002 because

cases from 12 SEER areas only became

available since 1992, although cases

from 9 of these areas were available

since the late 1970s. The Committee for

Protection of Human Subjects at the

University of Texas Health Science

Center at Houston approved this study.

Study Variables

Tumor and Patient Characteristics
Tumor and patient characteristics

included tumor size (categorized as

,1.0, 1.0–,2.0, 2.0–,3.0, 3.0–

,4.0, $4.0 cm or unknown); stage

(AJCC stages I and II); tumor grade

(well, moderately, and poorly differen-

tiated or unknown); hormone-receptor

status (estrogen- or progesterone-recep-

tor positive, negative, or unknown);

number of positive lymph nodes; age

at diagnosis (,45, 45–49, 50–54, 55–

59, 60–64, 65–74, 75–79, or

$80 years); marital status (married,

unmarried, or unknown marital status);

race/ethnicity (Caucasian or African

American); time period (1992 to

2002); and geographic area (12 SEER

regions).43

Treatment for Breast Cancer
Breast-conserving surgery was de-

fined as receiving segmental mastecto-

my, lumpectomy, quadrantectomy, ty-

lectomy, wedge resection, nipple

resection, excisional biopsy, or partial

mastectomy unspecified (SEER surgery

codes 10–29).44 SEER records radiation

therapy provided within four months

after diagnosis. Radiation therapy in-

cluded beam radiation, radioactive im-

plants, brachytherapy, radioisotopes, or

other radiation.44

Data Analysis
Initial descriptive analyses generated

the rates of women who received breast-

conserving surgery but no radiation

therapy by patient and tumor character-

istics, SEER areas, and the year of

diagnosis. The test for linear trend from

1992 to 2002 for differences in the rates

of breast-conserving surgery without

radiation therapy was performed with

an ordinary linear square regression

model. Logistic regression models were

used to assess the effects of time and

ethnicity on the likelihood of receiving

breast-conserving surgery without radio-

therapy. In these multivariate analyses,

the odds ratios of receiving breast-

conserving surgery without radiation

therapy were adjusted for age, race,

marital status, cancer stage, tumor size,

number of positive lymph nodes, hor-

mone-receptor status, time period, and

geographic area. All analytical proce-

dures were performed by using the SAS

software package.45

RESULTS

Table 1 presents the distribution of

patient and tumor characteristics be-

tween African American and Caucasian

patients who were diagnosed with early-

stage (stage I–II) breast cancer between

1992 and 2002 in the 12 SEER regions

in the United States. Median age for

African American women with breast

cancer at diagnosis was 55 years and

ranged from 20 to 106 years, whereas

median age for Caucasians was 61 years

and ranged from 20 to 107 years. A

greater proportion of cases were di-

agnosed at younger age in African

American women than in Caucasian

women. For example, 21.7% of African

American women had breast cancer

diagnosed at #45 years of age and

6.1% diagnosed at $80 years of age,

compared to 13.5% and 10.7%, re-

spectively, in Caucasian women. More

than 58% of Caucasian women were

married at the time of diagnosis,

compared to 38% of African American

women. Significantly higher percentages

of African American women were di-

agnosed at higher tumor stage, larger
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tumor size, and higher tumor grade;

African American women had more

hormone receptor-negative tumors and

more positive lymph nodes at diagnosis

than did Caucasian women.

Table 2 presents the crude and age-

adjusted rates of receiving breast-con-

serving surgery without radiation ther-

apy by both African American and

Caucasian women with breast cancer.

The rate was age-adjusted to the case

population in 2002 among Caucasians.

The percentage of patients who received

breast-conserving surgery without radio-

therapy increased from 24.7% in 1992

to 30.8% in 2002 for Caucasian women

with breast cancer (P,.001 for trend)

and from 34.0% to 44.7% for African

American women (P,.001 for trend).

The disparities between African Amer-

ican and Caucasian women were 10.5%

overall and slightly increased over time.

This disparity and change over time are

illustrated in Figure 1.

Table 3 presents how this disparity

has persisted over time, which was

stratified by age groups. Overall, dis-

Table 1. Comparison of patient and tumor characteristics between Caucasian and African American women diagnosed with
early-stage (stage I–II) breast cancer

Patient or Tumor Characteristic

Caucasians African Americans

P valuen % n %

Age (years) ,.001

,45 10,201 12.5 1543 20.5
45–49 9028 11.1 1038 13.8
50–54 10,431 12.7 1082 14.4
55–59 9857 12.1 898 11.9
60–64 9021 11.1 782 10.4
65–69 8959 11.0 659 8.8
70–74 8660 10.6 587 7.8
75–79 7308 9.0 493 6.5
$80 8112 9.9 451 6.0

Marital status ,.001

Married 48,225 59.1 3008 39.0
Unmarried 31,479 38.6 4275 56.8
Unknown 1873 2.3 250 3.3

Tumor AJCC stage ,.001

Stage I 53,737 65.9 3986 52.9
Stage II 27,840 34.1 3547 47.1

Tumor size (cm) ,.001

,1.0 20394 25.0 1262 16.8
1.0–,2.0 37728 46.3 3072 40.8
2.0–,3.0 16125 19.8 1921 25.5
3.0–,4.0 4594 5.6 787 10.5
$4.0 2367 2.9 450 6.0
Unknown size 369 .5 41 .5

Tumor grade ,.001

Well differentiated 17,819 21.8 960 12.7
Moderately differentiated 31,907 39.1 2332 31.0
Poorly differentiated 22,777 27.8 3179 42.2
Unknown 9074 11.2 1062 14.1

Hormone-receptor status ,.001

Positive 58,340 71.5 4137 54.9
Negative 11,729 14.4 2054 27.3
Unknown 11,508 14.1 1342 17.8

Number of positive nodes ,.001

0 (Node negative) 51,162 62.7 4300 57.1
1 7672 9.4 862 11.4
2–5 6119 7.5 762 10.1
$6 1907 2.3 277 3.7
Unknown numbers 14,717 18.0 1332 17.7

Total 81,577 100.0 7533 100.0

AJCC5American Joint Committee on Cancer.
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parity between African American and

Caucasian women on the use of breast-

conserving surgery without radiation

was 8.5% in 1992–1997 and 11.1% in

1998–2002. Stratified analyses by age

showed that the disparity increased only

in women $50 years of age, whereas

the gap slightly decreased for women

,50 years old. In the analysis stratified

by race and year of diagnosis, the

increased percentage of women

,50 years of age who received no

radiation was greater in Caucasians

(from 20.8% in 1992 to 34.1% in

2002) than in African Americans (from

35.0% to 47.3%), whereas in those

women $50 years of age, the increase

was greater in African Americans (from

33.6% to 43.2%) than in Caucasian

(from 27.8% to 29.9%).

Table 4 presents five different mod-

els for the comparison between African

American and Caucasian patients on the

receipt of breast-conserving surgery

without radiation therapy for breast

cancer and for the comparison among

patients diagnosed from 1992 to 2002,

while controlling for patient and tumor

characteristics as well as geographic area.

Regardless of age, marital status, tumor

stage, size, grade, hormone receptor

status, node positivity, year of diagnosis,

and geographic area, African American

women were significantly more likely

than Caucasian women to receive this

surgery without radiation therapy. After

adjusting for all above variables, African

American women were 24% less likely

to receive breast-conserving surgery

followed by radiation therapy than

Caucasian women with early-stage

breast cancer (1.18–1.32). Patients di-

agnosed in recent years were significant-

ly more likely to receive conserving

surgery without radiation therapy.

DISCUSSION

This study compared the differences

in breast cancer treatment for African

American and Caucasian patients with

early-stage breast cancer. We found that

African American women were less

likely to receive radiation therapy after

breast conserving surgery, regardless of

the year of diagnosis and patient or

tumor characteristics. The percentage of

Table 2. The crude and age-adjusted percentage of women who received breast-conserving surgery without radiation therapy for
early-stage breast cancer over time in Caucasians compared to African Americans

Year of Diagnosis

Total Number of Cases with BCS and % Without
Radiation in Caucasians

Total Number of Cases with BCS and Percent
(%) without Radiation in African Americans

Disparity Between African
Americans and Caucasians

n
% Without
Radiation

Age-Adjusted*
% Without Radiation n

% Without
Radiation

Age-Adjusted %
Without Radiation

Crude
Rate

Age-Adjusted
Rate

1992 4767 26.0 24.7 425 34.1 34.0 8.1 9.3
1993 5187 26.0 24.8 442 33.3 35.8 7.3 11.0
1994 5608 23.8 23.5 517 32.9 33.9 9.1 10.4
1995 6184 23.2 22.5 592 27.7 28.0 4.5 5.5
1996 6893 24.2 23.9 641 33.2 33.0 9.0 9.1
1997 7658 27.0 26.4 709 38.8 38.5 11.8 12.1
1998 8417 22.8 22.6 787 31.6 32.1 8.8 9.5
1999 8816 26.1 25.6 806 35.4 36.7 9.3 11.1
2000 9150 28.0 27.8 860 39.5 40.1 11.5 12.3
2001 9292 28.9 28.8 824 40.7 40.9 11.8 12.1
2002 9605 30.8 30.8 930 44.4 44.7 13.6 13.9
Total 81,577 26.4 26.0 7533 36.3 36.9 10.5 10.9

* Percentages were age-adjusted for the Caucasian women diagnosed in 2002 (in five-year age interval from ,40 to $80 years).
BCS5breast conserving surgery.

Fig 1. Racial difference and trend in receipt of breast-conserving surgery without
radiation thearpy for breast cancer from 1992–2002
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patients who did not receive radiation

increased over time for both ethnic

groups. This African American and

Caucasian gap continued over time

from 1992 to 2002.

Differences in breast cancer treat-

ment between African American and

Caucasian patients have been documen-

ted in numerous studies.1,24–29 The

Institute of Medicine’s report in 2002

described the extent of racial and ethnic

disparities in health care and concluded

that racial/ethnic disparities in the

quality of health care do exist, even

after controlling for stage of disease

presentation, co-morbidity, age, insur-

ance status, and income.1 Physicians

with different backgrounds may have

played a role in these racial disparities in

healthcare delivery.46 Reports also in-

dicated that minority patients may be

more likely to refuse recommended care

than Caucasians.1

From 1992 to 2002, we saw a sub-

stantial increase in the use of breast

conserving surgery. Unfortunately, the

percentage of patients who received

concomitant radiotherapy decreased

Table 3. Disparity and change over time in percentage of women who received breast-conserving surgery without radiation
therapy in Caucasians compared to African Americans

Age (years)

Percent of BCS Without Radiation Therapy in
1992–1997

Percent of BCS Without Radiation Therapy in
1998–2002

Change in Disparity
Over TimeWhites Black Disparity Whites Black Disparity

,50 22.9 33.7 10.8 28.0 38.2 10.2 2.6
50–59 18.3 29.0 10.7 23.8 37.1 13.3 +2.6
60–69 17.7 25.5 7.8 21.2 35.8 14.6 +6.8
$70 37.4 44.9 7.5 35.1 44.1 9.0 +1.5
All patients 25.0 33.5 8.5 27.5 38.6 11.1 +2.6

BCS5breast conserving surgery.

Table 4. Stratified and multivariable analyses on receiving breast-conserving surgery without radiation therapy in Caucasian
women compared to African Americans with breast cancer

Patient and Tumor
Characteristics

Odds Ratio (95% Confidence Interval) of Receiving Breast Conserving Surgery Without Radiation Therapy

Model 1* Model 2 Model 3 Model 4 Model 5

Race/Ethnicity

Caucasians 1.00 1.00 1.00 1.00 1.00
African Americans 1.59 (1.52–1.67) 1.60 (1.52–1.68) 1.63 (1.55–1.72) 1.44 (1.36–1.52) 1.24 (1.18–1.32)

Year of Diagnosis

1992 - 1.00 1.00 1.00 1.00
1993 - .99 (.91–1.09) 1.00 (.92–1.10) 1.02 (.93–1.12) 1.02 (.93–1.12)
1994 - .89 (.82–.97) .92 (.84–1.00) .92 (.84–1.01) .93 (.84–1.02)
1995 - .85 (.78–.92) .86 (.79–.93) .85 (.78–.94) .87 (.79–.95)
1996 - .92 (.84–.99) .94 (.86–1.02) .98 (.90–1.07) 1.00 (.91–1.09)
1997 - 1.07 (.98–1.16) 1.10 (1.02–1.20) 1.17 (1.08–1.28) 1.21 (1.11–1.32)
1998 - .85 (.78–.92) .87 (.81–.95) .97 (.89–1.06) 1.00 (.92–1.09)
1999 - 1.01 (.94–1.09) 1.04 (.96–1.13) 1.24 (1.14–1.35) 1.27 (1.17–1.38)
2000 - 1.13 (1.04–1.21) 1.17 (1.08–1.27) 1.44 (1.33–1.56) 1.48 (1.36–1.61)
2001 - 1.18 (1.09–1.27) 1.23 (1.14–1.33) 1.60 (1.47–1.74) 1.65 (1.51–1.78)
2002 - 1.29 (1.20–1.39) 1.39 (1.29–1.50) 1.85 (1.70–2.00) 1.94 (1.79–2.11)

* Model 1 was without adjustment for other factors.
Model 2 adjusted for the year of diagnosis.
Model 3 adjusted for patient age (nine categories in five-year interval), marital status, in addition to factor in Model 2.
Model 4 adjusted for tumor stage, size, grade, number of positive lymph nodes, in addition to factors in Model 3.
Model 5 adjusted for the geographic areas (12 SEER regions), in addition to factors in Model 4.

We found that African

American women were less

likely to receive radiation

therapy after breast conserving

surgery, regardless of the year

of diagnosis and patient or

tumor characteristics.
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over time because the use of breast

conserving surgery increased over time

at a sharper rate than did the use of

radiation therapy after surgery.47,48

Because breast-conserving surgery re-

quires less surgical equipment than does

traditional mastectomy, technology

could have diffused more quickly.42

Purchasing and maintaining technology

for radiation therapy, however, often

requires a major commitment that is

usually under control of hospital ad-

ministration. In addition, radiotherapy

is often administered daily (five days per

week) for five weeks at outpatient

clinics, which requires commitments

from the patient and her family mem-

bers, and may also be associated with

increased cost. Because information on

socioeconomic factors was not available

in this dataset, we cannot say whether

socioeconomic factors may have ex-

plained all or part of the racial dispar-

ities we noted.

Although not confirmed in random-

ized controlled clinical trials, observa-

tional studies showed that the receipt of

breast-conserving surgery without radi-

ation therapy was associated with de-

creased survival.49 Further study is

needed to examine whether the differ-

ence in this therapy between African

American and Caucasian women with

breast cancer contributes to the racial

disparities in mortality.

This study has several limitations.

First, we do not have information on

patients’ socioeconomic status (eg, in-

surance and income) and their personal

or cultural preferences. Therefore, we

cannot say whether the ethnic differ-

ences in the receipt of breast conserving

surgery without radiotherapy might be

explained by the differences in insur-

ance, income, and preferences. Second,

information on radiation therapy from

SEER registries may have been slightly

underestimated according to previous

studies,50,51 but this underestimation, if

any, was unlikely to be differential

between African Americans and Cauca-

sians over time. Third, we did not have

information on physician and hospital

characteristics, which are associated with

the receipt of recommended care for

breast cancer. Fourth, we could not

control for patient factors that led to the

selection of a specific treatment, partic-

ularly co-morbidity, functional status,

and individual preferences. In addition,

we could not assess the use of other

therapies such as adjuvant chemothera-

py and hormonal therapy, since these

systematic therapies may be used to

control disease recurrence and achieve

a similar goal as radiation therapy. We

also do not have information on

mammography-detected early-stage tu-

mors, which may vary between racial/

ethnic groups. However, these should

have minimum effect on radiation

therapy that is recommended to follow

breast-conserving surgery in those di-

agnosed with stages I–II, not including

in situ tumors. In addition, although we

adjusted for tumor size, residual con-

founding may not have been fully

controlled in the analysis. Finally,

although the study population is a

large cohort of women from the 12

SEER areas, the study findings may not

be generalizable to the entire United

States.

In conclusion, the percentage of

women who were treated with breast-

conserving surgery without radiation

therapy for early-stage breast cancer

has increased over a 10-year period for

both African American and Caucasian

women. The gap between these two

racial/ethnic groups has continued from

1992 to 2002.
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