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Abstract
Background: Pathologic differences have been reported
among breast tumors when comparing ethnic populations. Limited research has been done to evaluate the
ethnic-specific relationships between breast cancer risk
factors and the pathologic features of breast tumors.
Methods: Given that genetic variation may contribute
to ethnic-related etiologic differences in breast cancer,
we hypothesized that tumor characteristics differ
according to family history of breast cancer among
Hispanic and non-Hispanic White (NHW) women.
Logistic regression models were used to compute odds
ratios (OR) and 95% confidence intervals (95% CI) to
assess this relationship in the population-based, casecontrol 4-Corners Breast Cancer Study (1,537 cases and
2,452 controls).
Results: Among Hispanic women, having a family
history was associated with a 2.7-fold increased risk
of estrogen receptor (ER) negative (95% CI, 1.59-4.44),

but not ER positive tumors (OR, 1.04; 95% CI, 0.71-1.54)
when compared with women without breast cancer. In
contrast, there was an increased risk for ER positive
(OR, 1.89; 95% CI, 1.50-2.38) and a marginally significant increased risk for ER negative tumors (OR, 1.41;
95% CI, 0.92-2.17) among NHW women. When comparing tumor characteristics among invasive cases, those
with a family history also had a significantly higher
proportion of ER negative tumors among Hispanics
(39.2% versus 25.8%; P = 0.02), but not among NHWs
(16.3% versus 21.1%; P = 0.13).
Conclusions: These results may reflect ethnic-specific
predisposing genetic factors that promote the development of specific breast tumor subtypes, and emphasize
the importance of evaluating the relationship between
breast cancer risk factors and breast tumor subtypes
among different ethnic populations. (Cancer Epidemiol Biomarkers Prev 2008;17(10):2700 – 6)

Introduction
Disparities in breast cancer incidence rates, tumor
characteristics, and survival have been observed among
ethnic populations within the United States (1-8). For
example, Hispanic women have an overall lower
incidence rate of breast cancer compared with nonHispanic White (NHW) women, yet they experience a
higher risk of mortality after diagnosis (2, 5-7, 9).
Pathologic differences among breast tumors have also
been reported when comparing these populations (1, 4,
7, 9, 10). Ethnic disparities in breast cancer incidence
and survival rates have been attributed to biological,
cultural, and social factors. Although much emphasis has
been placed on the role of social and cultural factors in
explaining these differences (e.g., access to health care
and screening practices; refs. 11-13), there is now
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increasing evidence to support the role of biological
factors in ethnic disparities (14, 15). It was recently
shown that Hispanic women were more likely to have
tumor characteristics associated with poorer prognosis
compared with NHW women despite equal access to
health care services, specifically later stage disease, larger
and poorly differentiated tumors, and estrogen receptor
negative tumors (15). Given the disparities in breast
cancer outcomes and tumor characteristics, it is possible
that breast cancers among Hispanics, as well as other
ethnic populations, comprise distinct subtypes within the
etiologic spectrum of breast tumors.
Breast cancer subtypes defined by estrogen receptor
(ER) and progesterone receptor (PR) status are known to
have different clinical and pathologic features. Some
epidemiologic studies show that these subtypes also
have different risk factor profiles, providing additional
evidence that these are etiologically distinct subtypes
(16, 17). There is a growing body of literature to reflect
the pathologic differences in breast tumors across ethnic
groups, yet limited research has been done to evaluate
the ethnic-specific relationships between breast cancer
risk factors and breast cancer, particularly with respect to
the pathologic characteristics of breast tumors.
Family history of breast cancer is a well-established
and relatively prominent breast cancer risk factor, in
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spite of the fact that only 5% to 10% of breast cancers
are associated with known genetic causes, e.g., BRCA
mutations (18). Genetic variation in breast cancer
susceptibility across ethnic populations is one plausible
biological contributor to ethnic disparities in breast
cancer outcomes. Given the potential contribution of
genetic factors to the risk associated with family history
(19), genetic factors that predispose to breast cancer may
differ among ethnic populations and may be reflected
by ethnic differences in familial risk of breast cancer
subtypes. Furthermore, tumors that are the consequence
of certain predisposing genetic factors may share similar
pathologic characteristics. To gain insight into the
potential ethnic-specific genetic component of breast
cancer susceptibility, we used the 4-Corners Breast
Cancer Study population to examine the relationship
between family history of breast cancer and the
pathologic characteristics of tumors among Hispanics
and NHW women. To our knowledge, this study
represents one of the first studies to explore this
relationship among one of the largest study populations
that includes Hispanic women.

Materials and Methods
Study Population. The 4-Corners Breast Cancer Study
is a population-based, case-control study of breast cancer
designed to investigate diet, lifestyle, and genetic factors
that contribute to disparities in breast cancer outcomes
observed between non-Hispanic and Hispanic women.
Nearly one third of the study is Hispanic by self-report.
The methods for selection, recruitment, and interview of
subjects have been previously described in detail (20).
Briefly, women who were 25 to 79 y of age at breast
cancer diagnosis (or date of selection for controls) were
recruited from the Southwest United States (Arizona,
Colorado, New Mexico, and Utah) during the years 2000
to 2005. Cases with a breast cancer diagnosed from
October 1999 to May 2004 were identified through statewide cancer registries. All Hispanic cases, and an agematched sample of NHW cases, were selected. Hispanic
ethnicity was initially identified through the cancer
registry or by surname using the Generally Useful Ethnic
Search System (21) algorithm. Controls were frequencymatched to cases on age and ethnicity. Control subjects
less than 65 y of age were randomly selected from
computerized driver’s license lists in New Mexico and
Utah, and from commercially available lists in Arizona
and Colorado, whereas subjects ages V65 y were selected
from the Center for Medicare Studies lists in all centers.
Study participation has been reported on in detail
elsewhere (22). Among all selected subjects, we were
able to contact 75% of Hispanic cases, 66% of Hispanic
controls, 85% of NHW cases, and 75% of NHW controls.
Cooperation rates were 55% for Hispanic and 64% for
NHW cases, and 35% for Hispanic and 47% for NHW
controls. Participants and nonparticipants were similar
with respect to characteristics influencing participation
(23). All aspects of the study were conducted in
accordance with the research protocols for human
subjects approved at each institution.
The subjects completed an interviewer-administered
in-person computer-assisted questionnaire, which included questions regarding diet, physical activity, family

history, reproductive history, and other breast cancer risk
factors. The questions referred to exposures 1 y before
diagnosis for cases and 1 y before selection for the study
for controls. Women were asked about their first-degree
family history of cancer. They reported the current vital
status and the age of the relative at cancer diagnosis. A
first-degree relative is defined as a mother, father, sister,
brother, daughter, or son (blood relation). For this
analysis, we excluded all secondary cases of primary
breast cancer (n = 98 NHW and 48 Hispanic), women
who did not know their family history (n = 51 NHW and
37 Hispanic), and women who did not self-report as
being primarily of White or Hispanic ethnicity (n = 36). A
total of 9 women reported a family history of breast
cancer in a male relative, and these women were
included in the analysis.
Data describing tumor characteristics, such as stage,
grade, histology, and ER and PR status, were obtained
through the National Cancer Institute’s Surveillance,
Epidemiology, and End Results (SEER) cancer registry or
the state tumor registry database. Cases diagnosed before
2001 were coded according to the second edition of the
International Classification of Diseases for Oncology
(ICD-O-2), and cases diagnosed from 2001 onward were
coded according to the ICD-O-3. The histologic types
were grouped accordingly: ductal carcinoma (8230, 8500,
8521, 8523), lobular carcinoma (8520, 8524), ductal/
lobular (8522), all others, and unknown. Tumor stage
classifications were based on SEER summary stage codes
according to the 1977 definitions for cases diagnosed
before 2001 or the 2000 definitions for cases diagnosed
from 2001 and on. ER and PR status were recorded as
positive, negative, or unknown (test not done, borderline,
or results not entered in chart) based on laboratory
results from medical records at the time of data collection
by the state tumor registry. Women diagnosed with
either in situ or stage unknown breast cancer (n = 328
NHW and 162 Hispanic), or missing data on ER status
(n = 254 NHW and 138 Hispanic) were excluded.
Statistical Analysis. All statistical analyses were
conducted using SAS, version 9.1 (SAS Institute). Logistic
regression models were used to compute the ethnicspecific odds ratios (OR) and 95% confidence intervals
(95% CI) for the association between family history and
breast cancer risk according to ER status. Positive family
history was defined as any first-degree relative who was
diagnosed with breast cancer. The interaction between
family history and ethnicity on ER-defined breast cancer
risk was evaluated by creating cross-product variables in
ethnic-combined regression models.
The following potential confounding variables were
adjusted for in the multivariable models: parity (0, 1-2,
3-4, >5 children), age at first birth (<20, 20-24, 25-29,
>30 y), body mass index at date of diagnosis or reference
year (<25, 25-29.9, >30 kg/m2), menopausal status at date
of diagnosis or reference year (pre/perimenopausal,
postmenopausal), age (y, continuous), age at menarche
(<12, 12, 13, >4 y), center (Arizona, Colorado, New
Mexico, Utah), education (did not graduate from high
school, high school graduate or equivalent, some college,
bachelors degree or higher), and number of first-degree
female relatives (<1, 2, 3, >4), alcohol consumption (none,
<5 g/d, 5-<10 g/d, >10 g/d), and recent hormone
exposure (hormone replacement therapy use or were
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Table 1. Breast cancer risk factors among controls and invasive breast cancer cases, as defined by estrogen
receptor status, among 4-Corners Hispanic and Non-Hispanic Women
Characteristic

Non-Hispanic White

Hispanic

Controls ER breast cancer
ER+ breast
Controls
ER breast
ER+ breast
(n = 1,571)
(n = 185)
cancer (n = 736) (n = 881) cancer (n = 130) cancer (n = 336)
Family history, n (%)
Yes
No
Age in y, mean F SD
Menopause, n (%)
Premenopausal
Postmenopausal
Number of live births,* mean F SD
Age at first birth in y,* mean F SD
Body mass index in kg/m2, mean F SD
Age at menarche in y, mean F SD
c
Progesterone receptor positive, n (%)

230 (15)
1,341 (85)
56.4 F 12.2

33 (18)
152 (82)
52.2 F 11.3

169 (23)
567 (77)
55.6 F 10.7

116 (13)
765 (87)
54.5 F 12.1

29 (22)
101 (78)
47.8 F11.4

45 (14)
291 (86)
53.6 F 10.8

486 (31)
1,085 (69)
2.4 F 1.7
24.1 F 4.8
27.0 F 6.1
12.8 F 1.6
—

78 (42)
107 (58)
2.0 F 1.4
24.0 F 5.4
28.0 F 6.1
12.4 F 1.5
13 (7)

247 (34)
489 (66)
2.1 F 1.5
24.3 F 4.8
26.9 F 6.0
12.6 F 1.6
624 (85)

316 (36)
565 (64)
3.0 F 2.1
22.4 F 4.5
29.0 F 6.2
12.8 F 1.7
—

73
57
2.7
22.4
26.8
12.9
18

124 (36)
212 (64)
2.5 F 1.8
23.4 F 5.4
28.7 F 5.9
12.7 F 1.8
289 (86)

(56)
(44)
F 2.0
F 4.8
F 4.6
F 1.6
(14)

*Parous women only.
cMissing progesterone receptor status (n = 7 NHW women).

premenopausal) during the 2 y before the reference date
(yes, no). Given that there were minimal missing data,
values for individuals with missing data on these
covariate variables were imputed based on group mean
values and included in the analyses. Because differences
in the number of female family members could contribute to observed ethnic disparities in the relationship
between family history and breast cancer risk, the
analysis also was adjusted for the total number of firstdegree female relatives who had lived to the age of 50 y
at the time of subject diagnosis or selection. These
specific criteria were used to exclude those family
members who are at minimal risk of developing breast
cancer.
To compare prognostic characteristics between cases
with and without a family history among Hispanic and
NHW participants, univariate methods such as m2 tests
and t tests were initially used. Women with missing ER
status were included in the univariate comparisons.
Multivariable logistic regression models were used to
compute the ORs and 95% CIs when assessing the ethnicspecific relationship between having a family history and
ER or PR negativity while adjusting for other prognostic
factors. Women missing data for the specified outcome

variable (i.e., ER or PR status) were excluded. The
following prognostic variables were adjusted for in
the multivariable models with either ER or PR as the
outcome variable: age at diagnosis (continuous), menopausal status at date of diagnosis (pre/perimenopausal,
postmenopausal), center (Arizona, Colorado, New
Mexico, Utah), stage (localized, regional, distant), grade
(1, 2, 3, 4, unknown), histology (ductal, lobular, ductal
and lobular, other, unknown), tumor size (<2 cm, >2 cm,
unknown), frequency of mammogram screening (never,
irregular, regular) and ER or PR status (yes, no). To be
classified as ‘‘regular’’ for frequency of mammography
screening, women should have (a) obtained their first
mammogram before age 50 y, and (b) received an
estimated frequency of screening of 1 mammogram per
less than 2-year intervals. Women who did not meet both
of the above criteria were classified as ‘‘irregular.’’
Participants who reported never having obtained a
mammogram were classified as ‘‘never’’ having had
a mammogram. For covariates with missing data, a
category for unknown status was created. For agestratified analyses, subgroups were determined according to participant characteristics at the time of diagnosis
or selection. The age-stratified multivariable analysis

Table 2. Odds ratios for breast cancer, as defined by estrogen receptor status, associated with family history of
breast cancer among Hispanics and non-Hispanic Whites
Ethnicity

Non-Hispanic White
Hispanic

Family history Controls,
of breast cancer n (%)
No
Yes
No
Yes

1,341
230
765
116

ER
n (%)

breast cancers*

c

OR

(85) 152 (83) 1.0
(15) 33 (17) 1.43
(87) 101 (78) 1.0
(13) 29 (22) 2.44

(95% CI)

b

OR

ER+ breast cancers*
(95% CI)

n (%)

c

OR

(reference) 1.0 (reference) 567 (77) 1.0
(0.95-2.16) 1.41 (0.92-2.17) 169 (23) 1.80
(reference) 1.0 (reference) 291 (87) 1.0
(1.51-3.95) 2.66 (1.59-4.44) 45 (13) 1.08

(95% CI)

b

OR

(95% CI)

(reference) 1.0 (reference)
(1.44-2.25) 1.89 (1.50-2.38)
(reference) 1.0 (reference)
(0.74-1.57) 1.04 (0.71-1.54)

*The P value for the interaction between ethnicity and family history was statistically significant for ER positive tumors (P = 0.01), but not ER negative
tumors (P = 0.15).
cOR and 95% CI from an unconditional logistic regression model adjusted for study center (Arizona, Colorado, New Mexico, Utah) and age
(y, continuous).
bOR and 95% CI from an unconditional logistic regression model adjusted for center (Arizona, Colorado, New Mexico, Utah), age (y, continuous), parity
(0, 1-2, 3-4, >5 children), age of first birth (<20, 20-24, 25-29, >30 y), body mass index at date of diagnosis or reference year (<25, 25-29.9, >30 kg/m2),
menopausal status at date of diagnosis or reference year (pre/perimenopausal, postmenopausal), age of menarche (<12, 12, 13, >14 y old), education
(did not graduate from high school, high school graduate or equivalent, some college, bachelors degree or higher) and number of first-degree female
relatives (<1, 2, 3, >4), alcohol consumption (none, <5 g/d, 5-<10 g/d, >10 g/d), and recent hormone exposure (hormone therapy use or were
premenopausal) during the 2 y before the reference date (yes, no).
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was not adjusted for PR status due to the small sample
size and the strong correlation with ER status.

Results
For both Hispanics and NHWs, women with ER negative
tumors were younger than controls and more likely to be
premenopausal (Table 1). Irrespective of ER status and
ethnicity, cases had fewer children than controls. Among
NHW women only, controls had a later age at menarche
compared with cases diagnosed with either ER negative
or ER positive breast cancers. Overall, women with
breast cancer were more likely to report having a family
history in a first-degree family member compared with
control subjects among both Hispanics and NHW
women. However, these differences were greater and
only statistically significant for ER negative tumors
among Hispanics (P < 0.01) and ER positive tumors
among NHWs (P < 0.01). There was no significant
difference in the proportion of cases missing ER status

when comparing Hispanics and NHW (23% versus 22%,
respectively; P = 0.55).
When evaluating the relationship between family
history of breast cancer and ER-defined breast cancer
risk adjusting for other breast cancer risk factors, the
observed differences between NHWs and Hispanics
were still present (Table 2). Among NHW women only,
having a family history of breast cancer was associated
with having a marginally significant 1.4-fold increased
risk (95% CI, 0.92-2.17) of ER negative breast cancer and a
significant 1.9-fold increased risk (95% CI, 1.50-2.38) of
having an ER positive breast cancer when compared with
women without breast cancer. Among Hispanic women
only, having a family history was associated with an
increased risk of ER negative breast cancers (OR, 2.66;
95% CI, 1.59-4.44), but not ER positive breast cancers
(OR, 1.04; 95% CI, 0.71-1.54), when compared with
women without breast cancer. The ORs were significantly different between Hispanics and NHWs for the
relationship between family history and ER positive

Table 3. Prognostic factors and tumor characteristics of 4-Corners invasive breast cancers according to family
history of breast cancer among Hispanics and non-Hispanic Whites
Non-Hispanic White cases
No family
history (n = 919)
Age in y, mean F SD
55.2 F 11.3
Menopause, n (%)
Premenopausal
325 (35)
Postmenopausal
594 (65)
Tumor size (cm)
V2
606 (66)
>2
250 (27)
Missing
63 (7)
Stage
Local
612 (67)
Regional
296 (32)
Distant
11 (1)
Grade
1
191 (21)
2
356 (39)
3
294 (32)
4
14 (2)
Missing
64 (7)
Estrogen receptor
Positive
567 (62)
Negative
152 (17)
Missing
200 (22)
Progesterone receptor
Positive
489 (53)
Negative
226 (25)
Missing
204 (22)
Histology
Ductal
679 (74)
Lobular
71 (8)
Ductal/Lobular
86 (9)
Other
83 (9)
Family history of ovarian cancer
Yes
17 (2)
No
876 (98)
Mammography screening
Never
115 (13)
Irregular
332 (36)
Regular
450 (49)
Missing
22 (2)

Hispanic cases

Family history
(n = 256)

P*

No family history
(n = 502)

Family history
(n = 102)

P*

56.2F 10.9

0.19

51.5 F 11.5

55.6 F 10.9

<0.01

80 (31)
176 (69)

0.22

169 (66)
63 (25)
24 (9)

0.33

278 (55)
190 (38)
34 (7)

54 (53)
40 (39)
8 (8)

0.87

182 (71)
69 (27)
5 (2)

0.20

269 (54)
227 (45)
6 (1)

74 (73)
28 (27)
0 (0)

<0.01

(25)
(39)
(28)
(2)
(6)

0.55

75
198
182
9
38

17
38
36
0
11

169 (66)
33 (13)
54 (21)

0.31

149 (58)
51 (20)
56 (22)
183
30
20
26

65
99
72
4
16

228 (45)
274 (55)

<0.01

(17)
(37)
(35)
(0)
(11)

0.52

291 (58)
101 (20)
110 (22)

45 (44)
29 (28)
28 (28)

0.03

0.25

262 (52)
130 (26)
110 (22)

45 (44)
30 (29)
27 (27)

0.32

(71)
(11)
(8)
(10)

0.41

372
29
45
56

77
10
9
6

(75)
(10)
(9)
(6)

0.22

8 (3)
235 (97)

0.19

11 (2)
463 (98)

5 (5)
92 (95)

0.12

97
173
213
19

11
25
63
3

10
76
160
10

(4)
(30)
(62)
(4)

<0.01

(15)
(39)
(36)
(2)
(8)

27 (26)
75 (74)

(74)
(6)
(9)
(11)

(19)
(35)
(42)
(4)

(11)
(24)
(62)
(3)

*P values are inclusive of missing categories.
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tumors (P, interaction = 0.01), but not for ER negative
tumors (P, interaction = 0.15).
Among Hispanic and NHW women diagnosed with
invasive breast cancer, we compared those with a family
history with those without to evaluate the ethnic-specific
association of family history with prognostic factors and
tumor characteristics (Table 3). With the exception of
frequency of mammography screening, there were no
significant differences in any of the prognostic factors
when comparing women with a family history with those
without among NHW women with breast cancer. Among
Hispanic women with breast cancer, cases with a family
history were slightly older, more likely to be postmenopausal, more regular with mammography screening, and
less likely to have an advanced stage of breast cancer at
diagnosis. Consistent with the case-control comparison,
Hispanic cases with a family history had a significantly
higher proportion of ER negative tumors compared with
those without (39.2% versus 25.8% among those with ER
status available; P = 0.02). This was not observed among
NHWs (16.3% versus 21.1%, respectively; P = 0.13).
An assessment of the relationship between family
history and ER status independent of other prognostic
factors, including frequency of mammography screening,
shows no association between family history and ER
negativity among NHWs (OR, 0.77; 95% CI,
0.48-1.26; data not shown). Given the strong correlation
with PR status, we evaluated this relationship adjusting
for and not adjusting for PR status. The results were
similar (data not shown). In contrast, among Hispanics,
breast cancer cases with a family history were 2.5 times
more likely to have an ER negative tumor compared
with those without a family history (95% CI, 1.27-5.00).
This relationship was stronger when adjusting for
PR status (OR, 3.57; 95% CI, 1.41-9.05). The interaction
between family history and ethnicity as a predictor of
ER status was statistically significant (P, interaction =
0.02). Multivariate analyses indicated that there were
no significant associations between family history and
PR status for Hispanic or NHW women (data not
shown).
Given the typically strong relationship between family
history and early-onset breast cancer, we evaluated the
relationship between family history with ER and PR status
stratified by age at diagnosis (<50, z50 years). Irrespective
of age, family history was associated with having an ER
negative tumor among Hispanics only (Fig. 1). No
associations were observed for PR status. When adjusting
for other prognostic factors, the relationship between
family history and ER negativity was stronger and
reached statistical significance among younger Hispanic
women only (OR, 2.95; 95% CI, 1.03-8.46 for <50 years old,
and OR, 2.39; 95% CI, 0.90-6.37 for >50 years old; data not
shown). Based on the adjusted analysis, the interaction
between family history and ethnicity as a predictor of
ER status was statistically significant for younger women
(P, interaction = 0.01) and marginally significant for
older women (P, interaction = 0.06).

Discussion
Among participants in the 4-Corners Breast Cancer
Study, one of the largest Hispanic and NHW breast
cancer case-control studies, we observed ethnic-specific

Figure 1. Percentage of invasive breast tumors that are (A)
estrogen receptor negative and (B) progesterone receptor
negative according to age of diagnosis and family history
among non-Hispanic White and Hispanic Women in the 4Corners Breast Cancer Study Population.

differences in breast cancer risk according to ER
status. Having a family history of breast cancer
was associated with a significant 1.9-fold increased
risk for ER positive breast cancers, and a marginally
significant 1.4-fold increased risk for ER negative
breast cancers among NHW women. In contrast, having
a family history was associated with a significant
2.7-fold increased risk of ER negative breast cancer
among Hispanic women, but no association was observed for ER positive breast cancer. When comparing
tumor characteristics and prognostic factors among
invasive cases only, women with a family history
had a significantly higher proportion of ER negative
tumors compared with women without a family
history among Hispanics, but not among NHWs.
Furthermore, this relationship remained significant
when adjusting for other tumor characteristics and
prognostic factors.
We previously observed that the relationship between
family history and early-onset breast cancer varies by
ethnicity. Specifically, the risk associated with having
a positive family history of breast cancer in a firstdegree relative was greater among NHW women
compared with Hispanic women who were under the
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age of 50 years, yet this difference was not observed
among women who were 50 years or older. In conjunction with that study, our results suggest that although
family history poses a greater risk for early-onset breast
cancer among NHW women, family history also seems to
be associated with factors predictive of a worse prognosis (i.e., ER negative tumor status) among Hispanic
women. With the exception of the rare hereditary breast
cancers, having a family history of breast cancer is likely
attributed to the interaction of shared genetic and
environmental factors. Given the contribution of genetic
factors to family history, ethnic differences in familial
risk of breast cancer could at least be partially attributed
to genetic differences in breast cancer predisposition
among ethnic populations. Furthermore, it is likely that
breast tumors attributed to certain predisposing genetic
factors may have similar pathologic characteristics, such
as ER status.
Among the pathologic characteristics available for this
study population, we did not observe ethnic-specific
associations between family history and pathologic characteristics other than ER status, such as tumor histology or
PR status. Furthermore, the observed relationship between
family history and ER status was independent of potential
confounding factors, such as other prognostic factors (e.g.,
tumor size, stage, etc.) and frequency of mammography
screening. It would be of interest to explore this relationship with tumor characteristics that were not available
for this study population, such as HER2.
The prevalence of known hereditary breast cancer
gene mutations such as BRCA1 and BRCA2 mutations has
not been well documented among Hispanic populations.
One recent study estimated the prevalence of BRCA1
mutations to be 3.5% (95% CI, 2.1%-5.8%) in Hispanics,
which was higher than other ethnic minority populations
(25). Among high-risk Hispanic families, it was previously reported that 31% had BRCA1 or BRCA2 mutations
(26). In contrast, McKean-Cowdin et al. (27) concluded
that mutations in genes other than BRCA contribute to the
risk of cancer in Hispanic families because many who
had a family history did not have evidence of mutation.
Given the limited information, further studies exploring
the role of known hereditary breast cancer gene mutations among Hispanic populations are warranted.
To our knowledge, this is the first study to evaluate the
relationship between family history and breast tumor
characteristics among Hispanic women. Prior studies of
tumor factors have found that NHW women were more
likely to have smaller tumors, tumors which are estrogen
receptor positive, and less lymph involvement compared
with African-American and Hispanic women (4, 9, 28).
More recently, it was shown that Hispanic women were
more likely to have unfavorable tumor characteristics
compared with NHW women despite equal access to
health care services and screening practices (15). Our
study provides additional support for the contribution of
biological factors in promoting ethnic disparities in
breast cancer outcomes.
The observed ethnic-specific relationship between
family history and ER tumor subtype could suggest that
Hispanic breast cancers may comprise distinct subtypes
within the etiologic spectrum of breast tumors. It is
well recognized that breast cancer is a complex disease,
which encompasses many unidentified distinct subtypes.

Recent progress in the development of high-throughput
technologies has stimulated research interest in the
identification of novel tumor subtypes (29). Using
subtypes identified through gene expression profiling
and associated with prognosis in different study populations, a recent study found that a subtype associated
with poor prognosis had a higher prevalence in young
African-American women compared with non – AfricanAmerican women (14, 30). This is consistent with the
observation that African-American women experience
higher mortality rates. In summary, these findings
emphasize the importance of evaluating the relationship
between breast cancer risk factors and breast tumor
subtypes among different ethnic populations.
Based on data obtained from the SEER cancer
registries, Chu et al. previously showed that ER status
has the greatest effect on delineating breast cancer
patients into subgroups with unique tumor characteristics among the various ethnic/racial groups (9).
Incidence rates of ER positive and ER negative breast
cancers vary according to age and ethnicity (7, 9).
Irrespective of ER status, breast cancer incidence rates
are higher among NHW compared with Hispanics (7, 9).
When comparing these populations, however, the magnitude of the difference in breast cancer incidence rates
seems to be dependent on ER status. In other words,
NHW women have f2-fold higher incidence rates for
ER positive breast cancers compared with Hispanics,
irrespective of age at diagnosis. However, the magnitude
of the difference in incidence rates for ER negative
tumors was not as large, particularly for early-onset
breast cancers. Specifically, among women under the age
of 50 years, the incidence rate for ER negative breast
cancers was only 1.4 times higher for NHWs compared
with Hispanics. In relative terms, these data may reflect
an overrepresentation of ER negative tumors among
younger Hispanic women, which is consistent with the
observation that the relationship between family history
and ER negativity is stronger among younger women.
Alternatively, it may reflect an unexplained greater
excess of ER positive tumors among older NHW women.
The strengths of this study include the ability to account
for a number of risk factors and prognostic factors, a large
sample size, and a considerable representation of Hispanic
women. There are also limitations with respect to this
study. Because this is a case-control study design, there is
potential for survival bias attributed to the prognostic
value of ER status. Thus, this study’s population could
have an overrepresentation of women with ER positive
tumors. When compared with previously published
results using SEER cancer registries, there was a slight
overrepresentation of ER positive tumors among the
4-Corners Breast Cancer Study population (7). Among
women who were under 50 years of age, a slight overrepresentation of ER positive tumors was observed
among NHW women (4-Corners, 75% versus SEER,
67%), but not among Hispanics (61% versus 60%,
respectively; ref. 7). Among women 50 years and older,
there was a slight overrepresentation of ER positive
tumors among Hispanic women (4-Corners, 82% versus
SEER, 76%), but not NHW women (82% versus 81%,
respectively; ref. 7). It is unlikely that these small
differences account for the relationship observed in this
study. Furthermore, the overrepresentation of favorable
ER positive tumors among women with a family history
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is more likely to attenuate the observed relationship with
ER negativity. Another limitation is the large proportion
of missing data on tumor characteristics for the
4-Corners Study, which was obtained from the cancer
registries. Missing data compromised power, but it did
not seem to be differential based on ethnicity (missing
ER status, 22% for NHW and 23% for Hispanics) and is
unlikely to be associated with family history.
Other limitations include the inability to consider
second-degree family relatives and the reliability of
family history based on self-report. It has recently been
shown that second-degree family history does not have a
substantial effect when estimating breast cancer risk (31).
A previous study assessed the validity of reporting
family history in population-based registries of breast,
ovarian, and colorectal cancer probands and found a
high reliability of reporting that did not vary by race or
ethnicity (32). Furthermore, we would not expect differences of reporting family history to be dependent on ER
status. Nevertheless, given these limitations, further
studies are warranted to confirm these findings.
In summary, our findings indicate an ethnic-specific
relationship between family history of breast cancer and
ER-defined breast cancer among Hispanic and NHW
women. Among Hispanics, having a family history
was associated with increased risk of having an ER
negative breast cancer. In addition, Hispanics breast
cancer cases with a family history were more likely to be
ER negative compared with those without a family
history, particularly among younger women. These
differences were not observed among NHW women.
Our study provides additional support for the role of
biological factors in contributing to ethnic disparities
in breast cancer outcomes. Given the contribution of
genetic factors to family history, these results may reflect
ethnic-specific predisposing genetic factors that promote
the development of specific breast tumor subtypes. These
findings emphasize the importance of evaluating the
relationship between breast cancer risk factors and breast
tumor subtypes among different ethnic populations.
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