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SOCIOECONOMIC STATUS, IMMIGRATION/ACCULTURATION, AND ETHNIC VARIATIONS

IN BREAST CONSERVING SURGERY, SAN FRANCISCO BAY AREA

Objective: Previous studies have demonstrat-
ed substantial variations in breast conserving
surgery (BCS) across sociodemographic groups.
This study explored the joint influences of so-
cioeconomic, immigration/acculturation, and
clinical factors on ethnic differences in breast
cancer surgery for early-stage disease.

Design: The study used interview data for 297
women, under the age of 70, who resided in
the San Francisco Bay area, and had been di-
agnosed with primary early-stage breast cancer
(carcinoma in-situ or invasive) between Janu-
ary 1990 and December 1992.

Results: The proportion of patients who either
had undergone BCS or had no surgery was
45%, 20%, 45%, and 34%, among Whites,
Chinese, Blacks, and Hispanics, respectively.
The proportion of patients diagnosed at in-situ
or localized stages, with tumors of less than 4
centimeters, was higher among those who re-
ceived BCS or no surgery, compared to those
who had undergone a mastectomy. White
women who received BCS/no surgery tended
to be younger than their counterparts who un-
derwent mastectomies, but Chinese and Black
women who received BCS/no surgery were
older. The proportion of women diagnosed in
smaller, private hospitals was higher among
those receiving BCS/no surgery, although these
associations varied by ethnicity. Women who
had undergone BCS/no surgery were charac-
terized as being of higher socioeconomic sta-
tus, more acculturated, and less likely to be
recent immigrants. In a multivariate regression
model adjusting for clinical, socioeconomic,
and immigration/acculturation factors, Chinese
women were more likely than Whites to have
a mastectomy, rather than BCS/no surgery
(odds ratio, 2.8; 95% confidence interval, 1.0–
7.8).

Conclusions: Use of BCS or no surgery was
associated with various clinical, socioeconom-
ic, and immigration/acculturation characteris-
tics, although some of the associations varied
by ethnicity. However, these factors did not
account for the reduced presence of BCS, or
no surgery, among Chinese women. (Ethn Dis.
2004;14:134–140)
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INTRODUCTION

Despite findings that breast-conserv-
ing surgery (BCS) followed by radio-
therapy confers a chance for survival
equal to that of total breast removal for
tumors of 4 centimeters or less, and
contrary to recommendations for BCS
from the National Institutes of Health,1

there continue to be substantial geo-
graphic, socioeconomic, and ethnic var-
iations in the United States (US) for the
use of BCS to treat early-stage breast
cancer.2–4 A recent analysis of California
Cancer Registry data showed that de-
spite an overall increasing trend in the
use of BCS to treat early-stage breast
cancer, younger women were signifi-
cantly more likely than older women to
undergo breast conserving surgery, and
the BCS prevalence among Asian and
Pacific Islander women remained mark-
edly lower.3 The lower BCS usage
among Asian women has been docu-
mented in several other studies.5–8

Patient, physician, and facility char-
acteristics have been shown to be asso-
ciated with BCS. These characteristics,
including lower patient socioeconomic
status,4,9–11 physician factors, such as
sex9 and year of training,12,13 extent of
communication between physician and
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patient,9 and hospital of diagnosis,13–15

have also been shown to explain some
of the observed Black-White differences
in BCS use.10,14,16 A patient’s geographic
location of residence may also be im-
portant in influencing the treatment; in
particular, women living in regions with
limited access to radiation facilities were
more likely to have mastectomies.17–19

However, other than 2 studies conduct-
ed in the Greater Bay Area Cancer Reg-
istry (GBACR), a participant in the Sur-
veillance Epidemiology End Results
(SEER) program,7,8 ours is the only
study to include women in other ethnic
groups, and to examine the joint roles
of clinical, socioeconomic, and immi-
gration/acculturation factors in ethnic
variations in BCS. Although mastecto-
my remains an alternative to BCS, it
may be associated with poorer subse-
quent quality of life, particularly in the
area of body image.20,21

We used a data set previously col-
lected to examine variations in alterna-
tive and complementary therapy use
among non-Hispanic White, Chinese,
Black, and Hispanic women6 to evaluate
ethnic differences in BCS, and to deter-
mine the extent to which clinical, socio-
economic, and acculturation/immigra-
tion factors are associated with these
ethnic differences.

METHODS

Details of subject selection, recruit-
ment, and interview were described pre-
viously.6 Briefly, 379 women under the
age of 70, who resided in the San Fran-
cisco Bay Area counties of San Francisco
or Santa Clara, and had been diagnosed
with primary breast cancer (carcinoma
in-situ or invasive) between January
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1990 and December 1992, were iden-
tified by ethnicity through the GBACR,
operated by the Northern California
Cancer Center. Of the 435 eligible
women, 379 participated in a telephone
interview conducted in 1995 and 1996,
with participation rates of 94% for non-
Hispanic Whites, 71% for Chinese,
94% for Blacks, and 95% for Hispanics.
The interview was conducted in En-
glish, Cantonese, Mandarin, or Spanish,
according to the interviewee’s prefer-
ence, and included questions on lan-
guage use, acculturation, and birthplace,
the type, frequency, and length of use
of various therapies (both conventional
and complementary), social support,
general attitude toward life, smoking, al-
cohol consumption, exercise habits, ed-
ucation and household income, support
groups attended, or counseling received,
and pregnancy and health history.

Interview data from these 97 White,
82 Chinese, 100 Black, and 100 His-
panic women were linked to the tumor
registry to attain information on clinical
factors, including stage, grade, and size
of tumor, hospital of diagnosis, attend-
ing physician, and treatment informa-
tion. Three subjects were no longer in
the registry, or had been updated and
no longer fit the study criteria. One sub-
ject was dropped due to lack of suffi-
cient identifiers to link to the registry.

We further restricted our analysis to
subjects diagnosed with in-situ, local, or
regional stage disease, as NCI guidelines
recommend BCS with radiation and ax-
illary lymph-node dissection (where ap-
propriate) for the majority of these cas-
es.1 Localized tumors are defined as
those confined to the breast tissue, while
regional tumors have penetrated beyond
the tissue, or involve regional lymph
nodes.22 Our final sample comprised
297 women, of whom 73 were White,
65 were Chinese, 76 were Black, and 83
were Hispanic. Although the cancer reg-
istry collects ethnicity information, eth-
nicity in this analysis is based on self-
report.

We defined the outcome as having

undergone a mastectomy vs BCS (par-
tial mastectomy, with or without lymph
node dissection)23 or no surgery for
treatment of early-stage breast cancer
(the percentage of women receiving no
surgery was very small). The type of sur-
gery was based on both self-report from
the interview, and treatment data re-
corded in the registry; if these two
sources disagreed, the more extreme
type of surgery was used in the analyses.
Tumor size was analyzed as a categorical
variable; tumors larger than 4 centime-
ters are generally not considered ame-
nable to breast conservation, as clinical
trials primarily have included women
with tumors less than 4 centimeters in
diameter.1 We evaluated whether wom-
en receiving BCS/no surgery were re-
ceiving appropriate adjuvant radiother-
apy. Among women receiving BCS or
no surgery, 88% had received radiation;
12 of the 13 women who did not re-
ceive radiation after BCS/no surgery
were diagnosed with in-situ stage dis-
ease.

Previous studies have demonstrated
associations between hospital character-
istics and surgery type.7,13–15 We ob-
tained information from the Office of
Statewide Health Planning and Devel-
opment (OSHPD) Hospital Data Que-
ry System,24 which reports public finan-
cial and utilization data from California
hospitals. Using these data, we classified
the diagnosing hospitals by ownership
(private or public/other) and size (fewer
than 200 beds, or 200 beds or more).

Odds ratios (OR) and 95% confi-
dence intervals (CI) (computed using
unconditional logistic regression) were
used to estimate the relative odds of
each ethnic group (compared to Whites)
for having mastectomy, vs BCS/no sur-
gery. Clinical and sociodemographic
factors were added to the model in the
order of the magnitude of their ORs in
unadjusted models, as well as their im-
pact on the ORs for each ethnic group.
Statistical Analysis Software (SAS) ver-
sion 6.12 was used for all analyses.

RESULTS

Table 1 shows the distributions of
clinical and socioeconomic factors by
ethnicity and surgery type. The propor-
tion of patients who underwent BCS or
no surgery was 45.2%, 20.0%, 44.7%,
and 33.7% in Whites, Chinese, Blacks,
and Hispanics, respectively. These per-
centages are comparable to those of
women in the registry, diagnosed with
early-stage breast cancer during the
same time period, who had received
BCS (39.5%). The proportion of pa-
tients in each ethnic group diagnosed
with in-situ or local-stage disease was
higher, although not significantly,
among those who had BCS or no sur-
gery, compared to those who had mas-
tectomy (except for Blacks). Women
with BCS/no surgery were slightly, al-
though not significantly, more likely to
have tumors of less than 4 centimeters,
compared to women who had mastec-
tomies. However, the proportion of
women with advanced grade disease ap-
peared to be comparable between the 2
surgical groups, regardless of ethnicity.
White women who had BCS/no surgery
were slightly younger than those who
received mastectomies. This age trend
was not seen for the other ethnic
groups; in fact, there appeared to be an
opposite trend among Chinese and
Blacks. Among Chinese and Hispanic
women who received BCS/no surgery,
slightly more patients were diagnosed in
1992 than in 1990 or 1991; among
White women, a significantly opposite
trend was seen. There were no signifi-
cant differences in surgery type by hos-
pital characteristics, except for Hispan-
ics, among whom the use of mastecto-
my was associated with diagnosis in
public hospitals. A higher proportion of
women who received BCS/no surgery
had high school education (except Chi-
nese), health insurance, and higher in-
come (except Whites), compared to
women who received mastectomies;
however, most of these patterns were
not statistically significant. Among Chi-
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. . . other than 2 studies

conducted in the Greater Bay

Area Cancer Registry

(GBACR),7,8 . . . ours is the

only study to include women

in other ethnic groups, and

to examine the joint roles of

clinical, socioeconomic, and

immigration/acculturation

factors in ethnic variations in

BCS.

nese and Hispanics, women who re-
ceived mastectomies were more likely to
be recent immigrants, and to use a lan-
guage other than English as their pri-
mary language, compared to their BCS/
no surgery counterparts; the association
with language was statistically signifi-
cant among Chinese.

Table 2 shows the odds ratios and
95% CIs for each ethnic group (relative
to Whites) on having mastectomy vs
BCS/no surgery. Chinese women were
more than 3 times as likely as Whites to
have mastectomies, although the confi-
dence intervals in these models were
wide, given the small sample sizes. Some
of these differences were attributable to
the tendency of Chinese women to be
diagnosed with larger tumor sizes. Age
and year of diagnosis also explained a
small part of the variation in surgery be-
tween Chinese and Whites. The differ-
ences in immigration and education be-
tween Chinese and Whites also account-
ed for some of the variation in surgery
type, while language and income ac-
counted for a smaller proportion. How-
ever, even with adjustment for all of
these factors, Chinese remained nearly
three times more likely than Whites to
have mastectomies, although the confi-
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Table 2. Odds ratios (and 95% confidence intervals) associated with having a mas-
tectomy, relative to having no surgery or breast conserving surgery, San Francisco
Bay Area, 1990–1992 (N5297)

Covariates* Included in Model

White
(Refer-
ence) Chinese Black Hispanic

Ethnicity (self-report) 1.0 3.30
(1.54–7.08)

1.02
(0.53–1.94)

1.62
(0.85–3.10)

All of above 1 age and year of diagnosis
(1990 vs 1991–92)

1.0 3.24
(1.50–7.00)

1.02
(0.53–1.96)

1.63
(0.84–3.18)

All of above 1 tumor size 1.0 3.16
(1.43–6.96)

0.95
(0.49–1.86)

1.46
(0.74–2.91)

All of above 1 stage 1.0 3.20
(1.45–7.08)

0.91
(0.47–1.80)

1.46
(0.73–2.91)

All of above 1 grade 1.0 3.14
(1.41–7.00)

0.89
(0.45–1.76)

1.46
(0.73–2.91)

All of above 1 hospital size 1.0 3.38
(1.50–7.61)

0.93
(0.47–1.85)

1.47
(0.74–2.94)

All of above 1 hospital type 1.0 3.36
(1.49–7.59)

0.94
(0.47–1.87)

1.49
(0.74–2.98)

All of above 1 immigration 1.0 2.95
(1.23–7.10)

0.98
(0.49–1.97)

1.46
(0.72–2.94)

All of above 1 language 1.0 2.90
(1.11–7.57)

0.99
(0.49–1.99)

1.43
(0.64–3.20)

All of above 1 education 1.0 2.77
(1.05–7.27)

0.87
(0.43–1.79)

1.21
(0.53–2.79)

All of above 1 income 1.0 2.72
(0.97–7.61)

0.74
(0.34–1.65)

1.30
(0.53–3.22)

All of above 1 health insurance 1.0 2.79
(1.00–7.80)

0.74
(0.33–1.63)

1.26
(0.51–3.12)

* As defined in Table 1, unless otherwise specified.

dence interval for this model included
1.0.

In our sample, Black women were
not more likely to have mastectomies
than Whites, while Hispanic women
were slightly more likely, although the
confidence intervals overlapped one.
Adjusting for the clinical and socioeco-
nomic factors decreased the magnitude
of the OR for Hispanics to nearly one.
The factors most responsible for the dif-
ferences in surgery between Hispanics
and Whites were tumor size and edu-
cation.

Marital status and self-reported co-
morbid conditions did not appear to be
associated with surgery type in our sam-
ple, and their addition to the multivar-
iate model did not affect the ORs for
any of the ethnic groups (data not
shown).

DISCUSSION

Treatment decisions in early-stage
breast cancer are obviously complex; de-
cisions may be associated with personal,
institutional, and clinical factors, and
may vary by ethnicity. Using subject in-
terview data combined with cancer reg-
istry data, we found marked differences
in breast cancer surgery type among
women diagnosed with early-stage
breast cancer. Most notably, Chinese
women were more likely than White,
Black, or Hispanic women to have mas-
tectomies, and were therefore less likely
to have BCS or no surgery. Only a small
part of the difference in receipt of mas-
tectomy vs BCS/no surgery between
Chinese and Whites was explained by
the clinical, socioeconomic, or immigra-
tion/acculturation characteristics avail-
able in this study.

Previous studies have also observed
higher rates of mastectomy among
Asian women.3,5–8 Kagawa-Singer hy-
pothesized that this observed pattern is
due to cultural differences, such that
Asian women place less significance on
the breasts, compared to White women.

In addition, the period of disability and
reliance on others while undergoing the
5–6 weeks of radiation therapy follow-
ing BCS may reduce a woman’s abilities
to fulfill her obligations to their family5;
these cultural norms are consistent with
our findings for immigration, which ac-
counted for a sizable amount of the var-
iation in treatment between Chinese
and Whites. It is worth mentioning that
mastectomy remains an alternative to
BCS, followed by radiation and axillary
dissection.1 However, given that mastec-
tomy may be associated with greater
morbidity and poorer subsequent qual-
ity of life, particularly in the areas of
sexuality and body image20,21,25 future
research might try to identify the rea-
sons for Chinese and other Asian wom-
en being more likely to undergo the
more radical type of surgery. Future
studies might also include other factors
that may influence treatment decisions,

such as extent and quality of commu-
nication with the provider, and trans-
portation and financial issues.

Most studies of factors associated
with breast cancer treatment have fo-
cused primarily on White women, or
had mostly White women in their sam-
ples. In our study, which included wom-
en from 4 ethnic groups, we found that
some of the sociodemographic factors,
such as age and education, had different
associations with surgery type among
ethnic groups. For example, most stud-
ies demonstrate that older women are
less likely than younger women to have
BCS.3,4,15 We found that although in-
creasing age was associated with reduced
BCS or no surgery among White wom-
en, this association was not seen for oth-
er women. In fact, there was the sug-
gestion of an opposite trend among
Chinese and Black women. Barlow et al
found that short-term financial costs
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We found that although

increasing age was associated

with reduced BCS or no

surgery among White

women, this association was

not seen for other women.

were higher for BCS than for mastec-
tomy, although at 5 years, costs associ-
ated with BCS were higher.26 Neverthe-
less, financial status and insurance may
influence a patient’s choice of therapy;
indeed, some studies have found that
lower socioeconomic status is associated
with less use of BCS.3,4,9,15,16 Although
our results using self-reported measures
of socioeconomic status, education,
health insurance status, and income
were mostly consistent with other stud-
ies, there were notable exceptions, such
as an inverse association with education
among Chinese, and the lack of an as-
sociation with income among Whites.

The biggest limitation in our study
is the small sample size, which ham-
pered our statistical power. Our study
also did not include other factors poten-
tially associated with breast cancer treat-
ment that have been identified in some
studies, including distance to radiother-
apy facilities and physician characteris-
tics. The lower response rate among
Chinese women in our study has been
seen in other studies in this region, and
may have resulted in an under-represen-
tation of Chinese women of lower so-
cioeconomic status in our sample; how-
ever, there is no reason to believe that
the associations found in our study
would be biased by this. Our study has
some noteworthy strengths, including
its inclusion of women from different
ethnic groups, thus allowing us to assess
the impact of clinical and socioeconom-
ic factors by ethnicity. The findings of
this study are also strengthened by the

supplementation of registry data with
interview data, whereas other studies
have relied on clinical information in
the registry, and on socioeconomic data
based on the Census. This is particularly
relevant for treatment information, as
registry data are limited to the first
course of treatment (ie, treatment ad-
ministered within 4 months of diagno-
sis), and for socioeconomic status, since
area-based Census measures may not ad-
equately capture an individual’s socio-
economic status.

Despite overall adoption of BCS on
a national level, and increasing BCS
rates, certain racial/ethnic populations
are still more likely to opt for complete
breast removal rather than breast con-
servation. Additional research on breast
cancer treatment patterns should aim to
understand ethnic-specific and cultural
factors, and the psychological outcomes
associated with treatment choice.
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