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BACKGROUND. To evaluate associations between race and breast carcinoma treat-

ment.

METHODS. Data from 984 black and 849 white Medicare beneficiaries 67 years or

older with local breast carcinoma and a subset of 732 surviving women interviewed

3– 4 years posttreatment were used to calculate adjusted odds of treatment, con-

trolling for age, comorbidity, attitudes, region, and area measures of socioeco-

nomic and health care resources.

RESULTS. Sixty-seven percent of women received a mastectomy and 33% received

breast-conserving surgery. The odds of radiation omission were 48% higher (95%

confidence interval [CI] 1.01–2.19) for blacks than for whites after considering

covariates, but the absolute number of women who failed to receive this modality

was small (11%). In race-stratified models, the odds of having radiation omitted

were significantly higher among blacks living greater distances from a cancer
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center (vs. lesser) or living in areas with high poverty (vs. low), but these factors did

not affect radiation use among whites. Among those interviewed, blacks reported

perceiving more ageism and racism in the health care system than whites (P

� 0.001). The independent odds of receiving mastectomy (vs. breast conservation

and radiation) were 2.72 times higher (95% CI 1.25–5.92) among women reporting

the highest quartile of perceived ageism scores, compared with the lowest, and

higher perceived ageism tended to be associated with higher odds of radiation

omission (P � 0.06).

CONCLUSIONS. Older black women with localized breast carcinoma may have a

different experience obtaining treatment than their white counterparts. The abso-

lute number of women receiving nonstandard care was small and the effects were

small to moderate. However, if these patterns persist, it will be important to

evaluate whether such experiences contribute to within-stage race mortality dis-

parities. Cancer 2002;95:1401–14. © 2002 American Cancer Society.

DOI 10.1002/cncr.10025
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A t the end of the 20th century, breast carcinoma
mortality rates began to decline for the first time

in several decades. However, rates failed to decline for
older women, and older black women actually expe-
rienced an increase in mortality rates.1–3 The observed
excess mortality rates among older black women may
be due to the interaction of several complex phenom-
ena, including poverty,4,5 culturally based attitudes,6,7

bias in treatment,5,8,9 stage at presentation,10 –12 access
to, or adequacy of treatment,10,13–17 tumor biol-
ogy,18 –23 and comorbid medical conditions.24

In this study, data from a random sample of black
and white Medicare beneficiaries treated in fee-for-
service settings for local breast carcinoma are used to
describe the associations between race and local treat-
ment. Our hypotheses were that black women would
be less likely to receive breast-conserving surgery than
whites and that when they did, they would be less
likely to receive radiotherapy even after considering
poverty and other covariates. We also explore whether
different factors are associated with the type of treat-
ment received by blacks and whites. Data from a sur-
vey of a subset of surviving women are also used to
explore associations between women’s perceptions of
ageism and racism and treatment. Finally, we describe
determinates of axillary lymph node dissection and
systemic nonhormonal adjuvant chemotherapy.

MATERIALS AND METHODS
Population and Sampling
After obtaining IRB approval, Medicare data were ob-
tained from the Health Care Financing Administration
(HCFA; renamed The Centers for Medicare and Med-
icaid Services) to identify women undergoing initial
treatment for breast carcinoma. Briefly, a random
sample of women with codes for breast carcinoma and

breast procedures noted in the 1994 HCFA 5% file
were selected. Because this sample included only
about 6% black women, we used the 100% claims file
to identify an oversample of black women who had
undergone breast carcinoma procedures. The sample
was limited to women receiving care in fee-for-service
settings because Medicare does not have claims from
capitated health plans.

Following algorithms used by other researchers to
identify breast carcinoma cases from claims data,25, 26

we first excluded women whose claims indicated a
history of a previous breast carcinoma diagnosis (i.e.,
women with recurrent disease or second primaries;
4.5%), women with carcinoma in situ without invasive
disease (3.0%), women with codes for metastatic dis-
ease (0.6%), women who had received bilateral breast
procedures (0.1%), and women with diagnoses of
breast carcinoma without a surgical procedure code
(4.0%). We also excluded women for whom breast
surgery was not the primary procedure code (16.2%)
or for whom breast carcinoma was not the primary
diagnosis (13.9%). Women younger than 67 years of
age (14.2%) were also excluded. The lower age limit
was selected to have up to 2 years of previous Medi-
care claims to measure prediagnosis comorbidity. Fi-
nally, we excluded women whose claims were missing
a physician identifier (1.7%), as well as women with
claims on which the physician provider number could
not be matched in the HCFA provider database (5.5%).
After exclusions, 6998 women were identified to have
breast carcinoma (n � 3565 from the 5% sample and
3433 blacks from the oversample).

To focus on the possible effects of race in clinical
situations where the efficacy of breast conservation
and radiation or mastectomy would be considered
equivalent,27 we limited study eligibility to women
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with newly diagnosed primary, unilateral, histologi-
cally confirmed Stage 1, 2a, and 2b breast carcinoma
(localized disease). Women with advanced-stage, iso-
lated in situ disease, bilateral cancer, or multicentric-
ity were excluded. We contacted surgeons to review
their records to determine stage (which is not avail-
able from claims), confirm diagnoses of primary
breast carcinoma, and affirm eligibility. We conducted
a mail survey (two mailings with telephone follow-up)
of surgical providers: 80.7% provided information for
their patient(s); 10.6% were unable to supply the in-
formation; and only 8.7% refused. There was no dif-
ference in surgeon response by patient race. From the
surgeons’ reviews of their medical records, 849 white
and 984 black women had newly diagnosed local dis-
ease and were eligible (n � 1833).

Between September 1997 and May 1998, a ran-
dom subsample of surviving women was contacted to
assess additional factors that may have been associ-
ated with treatment patterns (and with posttreatment
quality of life). Trained staff of diverse racial back-
grounds contacted women for 20-minute telephone
interviews. Among the 1833 women, 571 (31%) were
not contacted due to budget constraints and 353 (19%)
were deceased. More black women had died after their
breast carcinoma diagnosis than whites (24.2% vs.
13.6%, P � 0.001). Among the remaining sample of 909
surviving women who were contacted, 732 (81.0%)
consented. There was no significant difference in con-
sent rates by race (78.4% for blacks; 82.3% for whites,
P � 0.14). Interview nonparticipants were similar in
region and stage (Stage 1 vs. 2), but were slightly older
(74.2 vs. 73.3 years, P � 0.07) than participants.

Data Sources and Variable Definitions
Most variables were derived from Medicare data. The
1990 Census File and 1993 and 1995 data from the
Area Resource File28 were used to create zip code level
measures of socioeconomic status (SES) and health
care resources. Individual socioeconomic information
was also obtained from interviews.

Treatment Received
Surgical treatment was characterized as the simulta-
neous consideration of three options: breast conser-
vation only, breast conservation with radiation, and
mastectomy. We chose this approach for several rea-
sons. First, based on our previous research in this
population, this trichotomy was believed to best re-
flect the actual decision-making process.29 Second,
the groups of women who received breast conserva-
tion and radiation were very different from those re-
ceiving breast-conserving surgery only (e.g., in age
and baseline health status). Therefore, combining

these groups into one group for comparison with
women who had mastectomies obscured some real
differences. Third, given the distribution of treatments
across the sample, the simultaneous consideration of
all treatment options produced the most stable re-
sults. Finally, the race-related results and conclusions
were similar for both modeling approaches (data not
shown). For these reasons and for ease of interpreta-
tion, we present results for the simultaneous consid-
eration of the three local treatments.

Definition of treatment from the Medicare claims
was guided by algorithms developed by other re-
searchers.25,26,30 Breast conservation with radiation
and mastectomy were considered to be definitive
treatments in the period studied, although breast con-
servation with radiation was recommended as the pre-
ferred treatment.27 Women who had a mastectomy
less than 6 months after breast conservation were
classified as having received a mastectomy (e.g., this
classification includes women undergoing breast con-
servation but having positive margins requiring mas-
tectomy). Women who received breast conservation
were classified as having radiation if they had more
than two claims for radiation in the period from 3
months before to 6 months after the date of surgery.
Use of axillary lymph node dissection after breast con-
servation was defined as having any claims for axillary
lymph node procedures within the 3 months after
breast conservation. Because a very small proportion
of women received a simple mastectomy (4 8%), it
was assumed that all women having a mastectomy
had some degree of axillary lymph node dissection.
The date of surgery predated the use of sentinel lymph
node biopsy. Chemotherapy use was defined as hav-
ing any chemotherapy procedures or drugs specific to
breast carcinoma within the 3 months before or 6
months after the date of surgery (Table 1). Data on
tamoxifen use are not included in the HCFA files, but
the data were obtained from the interviews. We com-
pared self-reported treatment with treatment as coded
from the Medicare claims data in a subset of the
surviving women interviewed 3– 4 years posttreat-
ment. The concordance among surgical, radiation,
and chemotherapy was high (96.5–98.8%) and did not
differ by race.

Factors Associated with Treatment
Race was the primary variable of interest in assessing
variations in treatment patterns. Patient and clinical
factors that could potentially mediate the associations
between race and treatment included age, comorbid-
ity, stage, and SES. Perceptions of racism and ageism
were also evaluated among interviewed women.

Race was defined from Medicare records as black
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or white. English-speaking Hispanic and Asian women
constituted a very small proportion of the white
women (0.38% Hispanic, 0.05% Asian) and were in-
cluded with whites for analyses. Age was a categorical
variable. Clinical status at the time of treatment was
defined by pathologic summary stage (or, if unavail-
able, by clinical staging) as noted in medical records
and preexisting comorbidity. Because there were few
women with Stage 2b disease, the stage was collapsed
into two categories for analysis: Stages 1 and 2. Co-
morbidity was measured using the Charlson index,31

which was adapted for inpatient, outpatient, and phy-
sician Medicare claims for the period from 2 months
to 2 years before surgery.32,33

SES was measured using two approaches. First,
because Medicare files do not include these data, data
from the Area Resource File on the percent of women
who were 65 years and older and who were living
below the poverty level in a woman’s five-digit resi-
dential zip code were used as a proxy for her economic
resources. We also examined other potential area-level
measures of SES, including the percent of population
with a high school or college education, median in-
come, per capita income, and percent unemployment.
However, none of these measures, either alone or in
combination, explained as much variance as the pov-
erty in the elderly measure. Also, these variables were
collinear and produced unstable estimates if all were
included in a model. Finally, we believed that poverty
level in the elderly was the most directly relevant
proxy for older women’s economic resources. Second,
for the subsample of interviewed women, survey re-
sponses on insurance coverage (supplementary,
Medicare only, or Medicaid and Medicare) and edu-
cation (less than a high school [HS] education vs. at
least a HS education) were considered to be individual
measures of socioeconomic resources. Perceptions of
racism and ageism were evaluated using items modi-

fied for breast carcinoma treatment (Table 2).8,9 The
scales had very good reliability (Cronbach alpha of
0.76 and 0.72, respectively).

Controlling Variables
A number of potential ecologic measures of the health
care environment that might be related to race and
affect cancer care were constructed from Area Re-
source File data, including classification of the county
where a woman lived along an urban/rural continuum
(where zero was the most sparse area and nine the
most populous), distance from the patient’s home to a
cancer center,34,35 and concentration of surgeons and
radiology physicians (number per 100,000 adult pop-
ulation) in the woman’s county of residence. Region
was included to control for the effects of other unob-
served factors that may influence practice across geo-
graphic areas.

Analysis
Bivariate relationships were examined for the entire
sample and for groups stratified by race using one-
way analysis of variance and chi-square statistics.36

Multinomial logistic regression analysis, which con-
strains the sum of the probabilities of receiving each
treatment to equal 1, was used to evaluate the associ-
ations between race and initial treatment, axillary
lymph node dissection, and systemic chemotherapy,
after considering other covariates.37 Race-stratified
models were also used to explore potential interac-
tions. All models were constructed by first entering
race, then adding blocks of mediating variables in the
following prespecified order: age, stage and comorbid-
ity, SES, and medical care resources, region, and ur-
ban/rural continuum. In addition, parallel analyses
were conducted using data from the subset of inter-
viewed women to conduct a more indepth exploration
of factors associated with treatment. We used adjusted

TABLE 1
Codes Used to Categorize Treatment from Medicare Claims

Treatment
ICD-9 inpatient hospital
diagnosis codes

ICD-9 inpatient hospital
procedure codes

HCPCS (CPT) physician
procedure codes Revenue center codes

BCS 19120, 19160, 19162, 19125 85.22, 85.23, 85.20, 85.21
RT 772.xx-774.xx 0330, 0333, 0339, 0973
MST 19180, 19182, 19200,

19220, 19240
85.36, 85.41, 85.43, 85.45, 85.47

AND 40.3, 40.23, 40.29 387.45, 387.40
Chemotherapy 99.25, V58.1, V66.2, V67.2 964.00, 964.08–964.14, 964.40, 964.45,

965.45, 965.49, Q0083–Q0085,
J9000, J9001, J9070, J9080, J9090–
J9097, J9190, J9265

ICD-9: 9th ed. of the International Classification of Diseases; BCS: breast-conserving surgery; RT: radiation; MST: Mastectomy; AND: axillary lymph node dissection.
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odds ratios (ORs) and 95% confidence intervals (CIs)
to evaluate the magnitude and significance of associ-
ations between race and other factors and treatment.
Treatment outcomes were common events (� 10%
prevalence). Because the magnitude of associations
between variables and treatment was generally and
substantially less than 2.5, we did not correct ORs or
use them to approximate relative risk.38 Finally, be-
cause the probability of surviving and being contacted
for the interview varied by race, these probabilities
were used to weight the odds of treatment conditional
on the probability of being interviewed. Results were
similar for the weighted (not shown) and unweighted
models. Unweighted results are presented for ease of
interpretation.

RESULTS
Among this sample of fee-for-service Medicare bene-
ficiaries treated in 1994, 67% received a mastectomy
and 33% breast-conserving surgery. Radiation was
omitted in one third of women after breast conserva-
tion. Rates of use of axillary lymph node dissection
after breast conservation were fairly high (86%). Adju-
vant chemotherapy use was very low (9%), but tamox-
ifen use was reported by 62% of the interviewed sam-
ple (Table 3). As age increased, the probability of
omission of axillary lymph node dissection increased
(P � 0.001, chi-square test for trend). Women who had
axillary lymph node dissection omitted were also
sicker than those who received this surgery (Charlson
index of 2 vs. 1, P � 0.01). Almost all women who
received chemotherapy (95%) had axillary lymph node
dissection and chemotherapy rates, albeit extremely

low, decreased as age increased (P � 0.001, chi-square
test for trend). Black women were older, sicker, diag-
nosed with Stage 2 more often, and lived in areas
where the elderly were more impoverished than their
white counterparts. Interviewed black women per-
ceived greater ageism and racism in the health care
system than whites (P � 0.001). Area education and
poverty were associated significantly with individual
education, income, and insurance (P � 0.001; not
shown).

Local Treatment
The unadjusted odds of a black woman receiving a
mastectomy (vs. breast conservation and radiation)
were 58% higher than the odds for whites. When
blacks did receive breast conservation, the unadjusted
odds of a black woman having radiation omitted were
89% higher than the odds for whites (data not shown).
These race effects diminished almost in half after con-
sidering poverty and other factors, but the odds of
black women receiving a mastectomy compared with
breast conservation and radiation remained 36%
higher (OR 1.36, 95% CI 1.02–1.78) than the odds for
whites. The odds of having radiation omitted were
48% higher (OR 1.48, 95% CI 1.00 –2.19) for blacks than
for whites, independent of other factors (Table 4).

Socioeconomic factors were associated strongly
and independently with treatment. For instance, the
odds of having a mastectomy versus breast conserva-
tion and radiation were higher (OR 7.59, 95% CI 2.81–
20.5) for women living in areas with the highest quar-
tile of elderly residents living below the poverty level
compared with areas with the lowest quartile of pov-

TABLE 2
Ageism and Racism Scalesa

Strongly
agree

Somewhat
agree

Somewhat
disagree

Strongly
disagree Refused

Ageism
Older women (older than 65) experience negative attitudes when they go to a young

physicians office 1 2 3 4 9
In most hospitals, older (older than 65) and younger women (younger than 65)

receive the same kind of care 1 2 3 4 9
Older women (older than 65) receive the equal care they want as equally as younger

women (younger than 65) 1 2 3 4 9
Physicians treat older women (older than 65) and younger women (younger than

65) the same 1 2 3 4 9

Racism
In most hospitals, black women and white women receive the same kind of care 1 2 3 4 9
Black women receive the care they want as equally as white women 1 2 3 4 9
Black women have fewer options for health care than white women 1 2 3 4 9
Physicians treat black women and white women the same 1 2 3 4 9

a Scores on each scale range from 4 to 16. All scores were calculated so that the higher the score, the higher the level of ageism or racism.
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TABLE 3
Characteristics of Older Women with Early-Stage Breast Carcinoma by Race

Variable

All eligible women Survivors completing interviews

Total
(n � 1833)

Black
(n � 984)

White
(n � 849)

Total
(n � 732)

Black
(n � 331)

White
(n � 401)

Age (yrs)
67–69 471 (26) 304 (31)d 167 (20) 40 (56) 34 (10)d 6 (1)
70–74 551 (30) 293 (30) 258 (30) 245 (33) 120 (36) 125 (31)
75–79 424 (23) 193 (20) 231 (27) 226 (31) 95 (29) 131 (33)
80–84 261 (14) 127 (13) 134 (16) 149 (20) 50 (15) 99 (25)
85� 126 (7) 67 (7) 59 (7) 72 (10) 32 (10) 40 (10)
Mean age 74.4 � 6.3 73.8 � 6.3 75.2 � 6.1 73.3 � 5.4 72.5 � 5.6 74.0 � 5.1

Stage
1 949 (52) 471 (48)d 478 (56) 417 (57) 174 (53)e 243 (60)
2a 650 (35) 361 (37) 289 (34) 247 (34) 116 (35) 131 (33)
2b 234 (13) 152 (15) 82 (10) 68 (9) 41 (12) 27 (7)

Surgery
BCS � RT 399 (22) 183 (19)d 216 (25) 171 (23) 62 (19)e 109 (27)
BCS 200 (11) 117 (12) 83 (10) 55 (8) 27 (8) 28 (7)
MST 1234 (67) 684 (69) 550 (65) 506 (69) 242 (73) 264 (66)

Axillary lymph node dissectiona

Yes 1579 (86) 867 (88)d 712 (84) 650 (89) 305 (92)d 345 (86)
No 254 (14) 117 (12) 137 (16) 82 (11) 26 (8) 56 (14)

Chemotherapy
Yes 172 (9) 112 (11)d 60 (7) 61 (8) 37 (11)e 24 (6)
No 1661 (91) 872 (89) 789 (93) 671 (92) 294 (89) 377 (94)

Tamoxifen
Yes — — — 456 (62) 193 (58)e 263 (66)
No 276 (38) 138 (42) 138 (34)

Comorbidity
Charslon indexb 1.5 � 1.9 1.8 � 2.2d 1.1 � 1.5 1.1 � 1.5 1.3 � 1.8d 0.9 � 1.3

Ageism — — — 8.0 � 2.3 8.6 � 2.2d 7.6 � 2.2
Racism — — — 8.3 � 2.2 8.9 � 2.4d 7.8 � 2.0
Area percent of elderly below poverty 13.6 � 6.9 15.2 � 7.3d 11.8 � 5.8 13.3 � 6.7 15.2 � 7.3d 11.7 � 5.6
Individual monthly income

� $1000 — — — 275 (38) 178 (54)d 97 (24)
� $1000 315 (43) 90 (27) 225 (56)
Missing 142 (19) 63 (19) 79 (20)

Area percent of HS education 65.7 � 7.7 64.0 � 7.8d 67.8 � 7.1 66.3 � 7.4 64.1 � 7.9d 68.2 � 6.4
Individual education

� HS — — — 508 (69) 250 (76)d 258 (64)
� HS 224 (31) 81 (24) 143 (36)

Married
Yes — — — 290 (40) 107 (32)d 183 (46)
No 442 (60) 224 (68) 218 (54)

Supplemental insurance
Medicaid — — — 106 (14) 82 (25)d 24 (6)
Private insurance 479 (66) 141 (43) 338 (84)
Medicare 144 (20) 106 (32) 38 (10)

Mean urban–rural continuum scorec 5.6 � 1.8 5.9 � 1.7d 5.5 � 1.8 5.6 � 1.8 5.7 � 1.8 5.5 � 1.7
Mean no. of radiology specialists per 100,000 15.5 � 10 16.0 � 10.4e 14.9 � 10.3 15.6 � 11 16.0 � 11.1 15.3 � 11.2
Mean no. of surgeons per 100,000 54.5 � 26 57.3 � 25.8d 51.2 � 25.8 54.0 � 26 56.5 � 26.1e 51.9 � 26.6

Median distance to cancer center
81 miles

(range, 0–613)
75 miles

(range, 0–449)d
87 miles (range, 0–

613)
85 miles

(range, 0–613)
83 miles

(range, 0–449)e
88 miles

(range, 0–613)
Region

New England 61 (3) 16 (1)d 45 (5) 28 (4) 6 (2)d 22 (5)
Atlantic 833 (45) 528 (54) 305 (36) 323 (44) 186 (56) 137 (34)
Mountain 57 (3) 10 (1) 47 (6) 26 (4) 5 (2) 21 (5)
Pacific 144 (8) 55 (6) 89 (10) 53 (7) 17 (5) 36 (9)
Central 738 (40) 375 (38) 363 (43) 302 (41) 117 (35) 185 (46)

BCS � RT: breast conservation and radiation; BCS: breast conservation only; MST: mastectomy; HS: high school.
a Axillary lymph node dissection includes all women with mastectomy and those women with breast conservation who had axillary lymph node dissection as a separate procedure.
b Charlson index scores range from 0 to 44, with 0 representing no comorbidity.
c Urban–rural continuum scores range from 0 to 9, with 0 representing the most sparsely populated areas.
d Significant at P � 0.01.
e Significant at P � 0.05.
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erty, controlling for other covariates. Living in an area
with the highest quartile of impoverished elderly res-
idents (vs. areas with the lowest quartile) also in-
creased the odds of having radiation omitted after
breast conservation (OR 5.31, 95% CI 1.28 –21.9). The
effect of poverty on omission of radiation in the over-
all model was due to the associations between poverty
and treatment for blacks. For instance, in the race-
stratified models, living in an area with a higher pro-
portion of elderly living in poverty independently in-
creased the odds of omission of radiation after breast
conservation for blacks, but not for whites (Table 4).

Comorbidity was also independently associated
with treatment, with sicker women receiving a mas-
tectomy and having radiation omitted more often
than healthier women. The race-stratified models

show that the effect of comorbidity on the choice of
mastectomy versus breast conservation and radiation
was due to associations between race and health for
blacks, for whom higher levels of preexisting comor-
bidity increased the odds of having a mastectomy
versus breast conservation and radiation (P � 0.03),
but not for whites (P � 0.38). However, for both races,
higher comorbidity levels were associated with omis-
sion of radiation after breast conservation. Age effects
on treatment patterns were independent of these
health effects and increasing age was associated most
strongly with omission of radiation after breast con-
servation (Table 4). There was also a tendency for
distance from a woman’s residence to the nearest
cancer center to be associated with the receipt of a
mastectomy or breast conservation and radiation. For

TABLE 4
Adjusted Odds of Different Surgical Treatments among Older Women with Early-Stage Breast Carcinomaa

Variable

Mastectomy vs. breast conservation � radiation
Breast conservation only vs.

breast conservation � radiation

All women Black Whiteb All women Black

Race
White 1.00 — — 1.00 —
Black 1.36 (1.05–1.78)d — — 1.48 (1.01–2.19)f —

Age (yrs)
67–69 1.00 1.00 1.00 1.00 1.00
70–74 0.93 (0.68–1.26) 0.97 (0.64–1.48) 0.86 (0.54–1.37) 0.93 (0.57–1.51) 1.03 (0.55–1.91)
75–79 1.19 (0.85–1.67) 1.36 (0.82–2.25) 1.06 (0.65–1.71) 1.02 (0.60–1.73) 1.24 (0.59–2.57)
80–84 1.70 (1.11–2.59)d 1.94 (1.03–3.67)d 1.50 (0.84–2.69) 1.99 (1.11–3.59)d 1.95 (0.84–4.55)
85� 4.02 (1.85–8.71)e 2.99 (1.01–8.84)d 4.77 (1.58–14.4)e 8.68 (3.60–20.9)e 6.17 (1.83–20.8)

Stage
1 1.00 1.00 1.00 1.00 1.00
2 1.83 (1.43–2.33)e 1.73 (1.22–2.46)e 1.95 (1.38–2.75)e 0.91 (0.63–1.31) 0.76 (.46–1.26)

Charlson index quartilesc

First 1.00 1.00 1.00 1.00 1.00
Second 1.10 (1.02–1.18)e 1.12 (1.01–1.24)d 1.06 (0.94–1.19) 1.24 (1.13–1.36)e 1.24 (1.11–1.41)
Third 1.20 (1.03–1.40) 1.40 (1.03–1.90) 1.12 (0.89–1.42) 1.54 (1.28–1.86) 1.95 (1.36–2.80)
Fourth 3.33 (1.23–9.00) 4.34 (1.16–16.2) 2.02 (0.49–8.37) 16.6 (4.87–56.5) 18.0 (3.74–86.9)

Area percent of elderly below poverty level quartilesc

First 1.00 1.00 1.00 1.00 1.00
Second 1.17 (1.08–1.27)e 1.24 (1.06–1.46)e 1.13 (1.04–1.23)e 1.14 (1.02–1.27)d 1.26 (1.01–1.56)
Third 1.64 (1.29–2.08) 1.58 (1.13–2.20) 1.48 (1.14–1.92) 1.49 (1.06–2.12) 1.61 (1.02–2.54)
Fourth 7.59 (2.81–20.5) 6.49 (1.64–25.7) 5.93 (1.81–19.4) 5.31 (1.28–21.9) 7.14 (1.10–46.3)

Distance to cancer center quartiles3

First 1.00 1.00 1.00 1.00 1.00
Second 1.08 (0.98–1.18) 1.18 (1.02–1.36)d 1.00 (0.90–1.11) 1.11 (0.98–1.27) 1.24 (1.06–1.46)
Third 1.19 (0.96–1.48) 1.54 (1.08–2.19) 1.00 (0.78–1.29) 1.29 (0.94–1.76) 1.58 (1.13–2.20)
Fourth 1.93 (0.85–4.39) 3.13 (1.22–8.08) 1.00 (0.37–2.71) 2.60 (0.81–8.41) 6.49 (1.64–25.7)

a Multinomial regression analysis controlling for the effects of all variables and area health care resources (number of surgeons per 100,000 adults, number of radiologists per 100,000 adults), urban–rural continuum,

and region.
b Sample size with complete data for all variables: all women (n � 1770), blacks (n � 943), whites (n � 827).
c Quartiles are calculated based on the coefficients from the multinomial regression.
d Significant at P � 0.05.
e Significant at P � 0.01.
f P � 0.05.
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example, as the distance from a cancer center in-
creased, the odds of women receiving a mastectomy
rather than breast conservation and radiation in-
creased (P � 0.09). This tendency was seen as a result
of a race and distance effect for blacks, for whom
greater distance significantly increased the odds of
having a mastectomy versus breast conservation and
radiation (P � 0.01), but not for whites (P � 0.99).
Omission of radiation after breast conservation was
not associated with distance from a cancer center
among the women in the entire sample. However, in
race-stratified models, the odds of omission of radia-
tion after breast conservation increased with increas-
ing distance for black women (P � 0.02), but not for
white women (P � 0.33; Table 4).

Data from the subset of 732 surviving women
allowed us to test whether perceived ageism, individ-
ual measures of SES, or perceived racism were asso-
ciated with treatment. The odds of receiving a mas-

tectomy compared with breast conservation and
radiation were higher (OR 2.72, 95% CI 1.25–5.92)
among women with the highest quartile of perceived
ageism scores compared with women reporting scores
in the lowest quartile. Women who perceived higher
levels of ageism also tended to have odds of omission
of radiation after breast conservation that were higher
than those for women with lower levels (P � 0.06).
Similar patterns of effects of SES were noted for indi-
vidual measures as were observed using area proxies
(Table 5). Race was not significantly associated with
treatment in the subset of survivors, although we had
less than 60% power to detect ORs of 1.3 for associa-
tions between race and treatment, after considering
other covariates. In addition, because certain strata
had sparse data, we could not test for interactions
between race and perceived ageism or racism and
treatment. For instance, black women who received
breast conservation only or a mastectomy perceived

TABLE 5
Adjusted Odds of Surgical Treatments among Survivors Completing Interviews (n � 706)a

Variable
Mastectomy vs. breast
conservation � radiation

Breast conservation alone vs.
breast conservation � radiation

Race
White 1.00 1.00
Black 1.20 (0.76–1.89) 0.96 (0.43–2.13)

Age (yrs)
67–69 1.00 1.00
70–74 1.03 (0.64–1.64) 0.99 (0.44–2.22)
75–79 1.08 (0.64–1.80) 0.58 (0.22–1.53)
80–84 1.52 (0.74–3.13) 1.66 (0.54–5.10)
85� 3.01 (0.64–14.1) 4.85 (0.71–33.4)

Stage
1 1.00 1.00
2 1.88 (1.27–2.76)c 0.78 (0.38–1.59)

Comorbidity Charlson index quartilesb

First 1.00 1.00d

Second 1.07 (0.94–1.23) 1.27 (1.05–1.54)
Third 1.07 (0.94–1.23) 1.27 (1.05–1.54)
Fourth 2.32 (0.45–11.9) 18.3 (1.84–180)

Ageism scores quartilesb

First 1.00d 1.00e

Second 1.12 (1.03–1.22) 1.15 (1.00–1.33)
Third 1.25 (1.05–1.48) 1.32 (0.99–1.77)
Fourth 2.72 (1.25–5.92) 3.55 (0.96–13.2)

Area percent of elderly below poverty quartilesb

First 1.00c 1.00
Second 1.19 (1.05–1.35) 1.17 (0.95–1.44)
Third 1.63 (1.14–2.31) 1.55 (0.87–2.77)
Fourth 7.44 (1.74–31.7) 6.06 (0.55–66.2)

a Multinomial regression analysis controlling for the effects of all variables and insurance, education, area health care resources (number of surgeons per 100,000

adults, number of radiologists per 100,000 adults), urban–rural continuum, and region.
b Quartiles are calculated based on the coefficients from the multinomial regression. Some categories have similar distributions due to flat, but skewed distribution.
c Significant at P � 0.01.
d Significant at P � 0.05.
e P � 0.058.
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higher average levels of racism in the system (9.2 and
8.9, respectively) than blacks who received breast con-
servation and radiation (7.0), but these differences
were not statistically significant.

Axillary Lymph Node Dissection after Breast
Conservation
All women who received a mastectomy had some degree
of axillary lymph node dissection, although this proce-
dure requires additional surgery after breast conserva-
tion. Among women who received breast conservation,
after considering other covariates, clinical factors were
the strongest predictors of axillary lymph node dissec-
tion. Older and sicker women weresignificantly less
likely to have axillary lymph node dissection than

younger, healthier women (Table 6). The odds of black
women receiving axillary lymph node dissection after
breast conservation tended to be higher (OR 1.52, 95% CI
1.03–2.26, P � 0.04) than the odds for whites. In the
subset of surviving women, race effects were significant
(OR 2.93, 95% CI 1.30–6.61).

Systemic Treatment
Very few women received chemotherapy. The only
significant predictors of chemotherapy were younger
age and stage (Table 7).

DISCUSSION
This is the first study of a large, nationally represen-
tative sample of older women with confirmed local

TABLE 6
Adjusted Odds of Axillary Lymph Node Dissection after Breast Conservation among Older Women with
Early-Stage Breast Carcinomaa

Variable

Axillary lymph node dissection after breast conservation
(yes vs. no)

All eligible women
(n � 583)b

Survivors completing
interviews (n � 219)b

Race
White 1.00 1.00
Black 1.52 (1.03–2.26)c 2.93 (1.30–6.61)d

Age (yrs)
67–69 1.00 1.00
70–74 0.81 (0.51–1.31) 0.61 (0.27–1.39)
75–79 0.67 (0.40–1.12) 0.79 (0.32–1.95)
80–84 0.40 (0.22–0.72)d 0.16 (0.04–0.55)c

85� 0.09 (0.03–0.25)d 0.10 (0.01–1.10)
Stage

1 1.00 1.00
2 1.41 (0.97–2.06) 1.32 (0.66–2.67)

Comorbidity Charlson index quartilesb

First 1.00d 1.00c

Second 0.76 (0.69–0.85) 0.73 (0.60–0.89)
Third 0.76 (0.69–0.85) 0.73 (0.60–0.89)
Fourth 0.03 (0.01–0.12) 0.02 (0.00–0.26)

Ageism quartilesb

First — 1.00
Second — 0.89 (0.76–1.04)
Third — 0.80 (0.58–1.08)
Fourth — 0.36 (0.09–1.44)

Percent of elderly below poverty quartilesb

First 1.00 1.00c

Second 0.93 (0.84–1.05) 0.78 (0.63–0.96)
Third 0.81 (0.57–1.15) 0.49 (0.27–0.89)
Fourth 0.42 (0.10–1.77) 0.05 (0.00–0.63)

a Logistic regression analysis controlling for the effects of all variables and insurance (survivors only), education (survivors only), area health care resources

(number of surgeons per 100,000 adults, number of radiologists per 100,000 adults), urban–rural continuum residence, and region.
b Quartiles are calculated based on the coefficients from the multinomial regression. Some categories have similar distributions due to flat, but skewed

distribution.
c Significant at P � 0.05.
d Significant at P � 0.01.
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stage breast carcinoma to compare treatment received
by blacks and whites in the fee-for-service sector. The
results suggest that black women may have a different
experience than whites in receiving care for their
breast carcinomas. For instance, race and local treat-
ment were associated with black women receiving
mastectomy more often than breast conservation and
radiation than whites. Further, when they did have
breast-conserving surgery, blacks had radiation omit-
ted more often than whites, even after considering
poverty and other factors. In addition, distance to
cancer centers, area poverty, and comorbidity were
associated with the type of surgical treatment received
by black women, but these factors did not affect the
treatment received by white older women.

These data extend findings from previous re-
search demonstrating that black women may receive
less aggressive treatment for their breast carcinomas
than whites39 – 43 and that racial differences in treat-
ment often persist after control for sociodemographic
factors.39,40,43 Our findings also suggest that black
women may have different experiences in receiving
care for their breast carcinoma than whites. This idea
is supported by the result that blacks perceived more
racism and ageism in the health care system than
whites.

In other settings, distance to radiation services is

associated with the odds of receiving radiation.44,45 In
our study, distance to a cancer center and area levels
of poverty in the elderly affected treatment for blacks,
but not whites. Although we did not have information
on transportation resources, both distance and pov-
erty may represent access barriers. For instance, sev-
eral researchers have reported that there are no dif-
ferences in breast carcinoma treatment or outcomes
by race in equal access managed care settings, after
considering area income, stage, and other factors.46 – 48

Therefore, strategies to improve access for black can-
cer patients, such as providing full insurance coverage
(without co-pays) or transportation resources, may
reduce some of the disparities in treatment patterns.
Alternatively, the distance result may reflect a diffu-
sion effect, with physicians practicing closer to a can-
cer center being more likely to follow prevailing guide-
lines than those farther away from academic settings.
Also, the differential effects of poverty by race may
represent the bias of treating physicians, lack of social
and other less tangible patient supports, or unmea-
sured attitudes associated with poverty.

The choice of mastectomy versus breast conser-
vation and radiation was effected by health for blacks,
but not whites, suggesting that patients or their phy-
sicians may be responding differentially by race in
assessing the ability of patients to tolerate protracted
treatment. In other research, comorbidity is associ-
ated with treatment, independent of age, although
race interactions were not assessed.48 Others have
suggested that differential race effects on cancer treat-
ment and outcomes are mediated by culturally based
attitudes.6 For instance, it is possible that the omission
of radiation after breast conservation or the higher
rates of mastectomy than breast conservation and ra-
diation among black women may be due to culturally
based attitudes toward radiation. Alternatively, un-
measured aspects of race-specific patient preferences
may have contributed to our findings. For example,
black women may have preferred to have surgery and
“get things over with” more often than whites, or they
may have chosen mastectomy to avoid out-of-pocket
costs associated with radiation. Unfortunately, we did
not collect data to test these competing hypotheses. If
race-mediated patterns of care are based on culturally
based attitudes or preferences held by black women
but lead to poor outcomes, then culturally tailored
patient education and assertiveness interventions
could be developed to optimize treatment.49 Con-
versely, if physicians offer black women different
treatments than comparable white women, then phy-
sician education would be important. Qualitative re-
search and observation of patient–provider interac-
tions will be important in designing interventions to

TABLE 7
Adjusted Odds of Chemotherapy Use among Older Women with
Early-Stage Breast Carcinomaa

Variable

Chemotherapy yes vs. no

All eligible women
(n � 1770)

Survivors completing
interviews (n � 706)

Race
White 1.00 1.00
Black 1.34 (0.92–1.98) 1.72 (0.85–3.50)

Age
(yrs)

67–69 1.00 1.00
70–74 0.63 (0.43–0.92)b 0.85 (0.45–1.60)
75–79 0.34 (0.21–0.56)c 0.24 (0.09–0.63)b

80–84 0.08 (0.03–0.22)c 0.10 (0.01–0.75)b

85� 0.04 (0.06–0.27)c —
Stage

1 1.00 1.00
2 5.27 (3.52–7.88)c 6.64 (3.31–13.3)c

a Logistic regression analysis controlling for the effects of all variables and insurance (survivors only),

education (survivors only), comorbidity, perceived ageism (survivors), area poverty in the elderly, area

health care resources (number of surgeons per 100,000 adults, number of radiologists per 100,000

adults), urban–rural continuum, and region. None of the aforementioned covariates were significantly

related to chemotherapy.
b Significant at P � 0.05.
c Significant at P � 0.01.

1410 CANCER October 1, 2002 / Volume 95 / Number 7



ensure that women receive quality care consistent
with their preferences.

Receipt of axillary lymph node dissection after
breast conservation was associated most strongly with
age and comorbidity, with younger, healthier women
being more likely to have axillary lymph node dissec-
tion than their older, sicker counterparts. Race was
also associated with axillary lymph node dissection,
with black women being more likely to have received
axillary lymph node dissection than whites, indepen-
dent of the surgical approach. This result may be a
function of unmeasured clinical factors in black
women, such as black women having less favorable
tumor markers, larger tumors, or positive lymph
nodes on examination more often than whites within
a given stage.

After initial local treatment, race had less of an
effect on subsequent therapy. Only 9% of women re-
ceived systemic adjuvant chemotherapy, with younger
women and women with Stage 2 disease being more
likely to get chemotherapy than older women and
women with Stage 1 disease, after considering other
factors. Unfortunately, we did not have data on estro-
gen receptor negativity, which is more prevalent
among blacks than among whites,50,51 to evaluate
whether chemotherapy might have been indicated but
was not given.

It is difficult to draw firm conclusions about the
appropriateness of these observed treatment patterns
without considering women’s long-term satisfaction
and self-rated posttreatment quality of life. Although
mastectomy and breast-conserving surgery yield
equivalent survival rates, the major implication of the
finding that black women were more likely to have
radiation omitted after breast conservation is that
their risk of local recurrence is increased. This risk
approaches 30 – 40% by 10 years after initial diagnosis
and treatment.52,53 Because the average patient-spe-
cific life expectancy (based on age, stage, and specific
comorbidities) of black women in our study was 9
years (not shown), this pattern of care may place
women at substantial risk for disease recurrences
within their lifetimes.54,55 Black women are also more
likely to have a less favorable pattern of disease recur-
rence than whites, with associated decrements in
quality of life.22,56 The use of radiotherapy among
older breast carcinoma patients is now the subject of
clinical investigation and shifting clinical para-
digms.57,58 However, despite scientific uncertainty as
to the most appropriate treatment for older women, it
appears that, in the past, some black women may have
been undertreated according to prevailing stan-
dards.55

There are several caveats that should be consid-

ered in evaluating our results, including the use of
1994 cases, focus on the fee-for-service sector, power
and absolute differences in effects, use of area mea-
sures, post hoc assessment of attitudes, reliance on
claims, and difficulty in controlling for unmeasured or
unobservable patient and/or race-related characteris-
tics that affected treatment. Women treated in 1994
were selected to allow for long-term follow-up of a
nationally representative sample within the time
frame and scope of a larger study of breast carcinoma
outcomes. The rates of mastectomy have declined for
all women over time. However, at the close of the 20th
century, racial disparities in breast carcinoma out-
comes were persistent59 and these findings are likely
to be replicated with more current data. The sample
was limited to women in Medicare’s fee-for-service
program. In 1994, only 8.1% of Medicare beneficiaries
were cared for in non–fee-for-service settings.60 By
1999, this proportion had increased to 17% and breast
carcinoma treatment patterns are similar for older
women across both settings.47

The overall sample was constructed to yield equal
numbers of black and white women and to detect
differences in local treatment patterns. Unfortunately,
the smaller sample of surviving women who were
interviewed resulted in a less than 60% power to de-
tect ORs of 1.3 for associations between race and
treatment, after considering other covariates. The lack
of a significant race effect among the survivors was not
due to controlling for education and insurance. How-
ever, it might be explained by survivor bias, with black
women who received more intensive treatment being
more likely to be alive at the time of the follow-up
interview 3– 4 years later. Finally, the survivor sample
was not powered to test interactions between race and
racism or ageism. Although the findings from race-
stratified models in the overall sample suggest race
interactions, additional research with larger samples
will be needed to confirm this impression.

It is noteworthy that although one third of older
women who received breast conservation failed to
receive radiation, overall, this represents only 11% of
women failing to receive definitive treatment (i.e.,
breast conservation and radiation or mastectomy).
However, given the substantial increase in breast con-
servation rates over time,39,41,47 a larger absolute num-
ber of black women could be at risk for undertreat-
ment if the observed magnitude of race effects persist
and are experienced across the entire population.61

Because Medicare does not collect data on SES,
area-level measures were used as a proxy for individ-
ual data. This is a standard approach, but results may
be subject to confounding.62 However, the consistency
of our results for the effects of SES on treatment using
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area and individual-level measures, the strong associ-
ations between individual and area measures, and the
consistency with previous research argue against sig-
nificant bias due to use of area-level measures.

The evaluation of ageism and racism in the health
care system took place an average of 3– 4 years post-
surgery. Although many factors were not mutable,
women’s reports of perceptions of ageism (and rac-
ism) may have been influenced by subsequent adverse
sequelae or other experiences. Unfortunately, it is
generally not feasible to observe prospectively the role
of these factors in the treatment process in such a
large national sample. This would involve a burden on
women at a vulnerable time and ascertainment of a
large national sample in a short window between di-
agnosis and treatment. It will be important to conduct
qualitative research to explore the prospective effects
of perceived bias on cancer care. The racism scale
used in this study was reliable and valid (i.e., blacks
reported higher levels of perceived racism than
whites). Unfortunately, the strong correlation between
race and perceived racism, limited within-race vari-
ability, and the relatively small sample size of survi-
vors limited the ability to detect effects of this con-
struct on treatment. This will be an interesting area for
future research.

Although it is possible that Medicare claims might
misclassify treatment, there is no reason to believe
that any misclassification was systematic. In addition,
there was substantial agreement between self-report
and claims for all races. Overall, in analyses linking
Medicare claims to the Surveillance, Epidemiology,
and End Results data, there is substantial concordance
between the two sources for treatment, although nei-
ther has data on tamoxifen use.30 There were a num-
ber of factors that we were unable to measure or may
have captured incompletely, such as tumor character-
istics, any unobservable selection of women to sur-
geons with particular treatment styles, and patient
and provider preferences. Also, race effects decreased
by nearly one half after controlling for SES measures,
indicating that some portion of the observed race ef-
fects were attributable to SES. Therefore, some of the
remaining race associations we observed may have
been due partially to residual confounding.61

These caveats underscore the complexity of dis-
entangling the effects of race, access to care, SES,
attitudes, and experiences with the health care sys-
tem.63 Overall, our results demonstrate that black
women who were older, poorer, and sicker than white
women were particularly vulnerable to receiving less
than definitive treatment for their breast cancercarci-
nomas. It will be important to evaluate whether these

patterns of care contribute to within-stage race dis-
parities in breast carcinoma mortality rates.
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