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Abstract

Background: The disproportionate burden of more aggressive breast cancer subtypes among
African American/Black women may stem from multilevel determinants. However, data are
limited regarding the impacts of neighborhood social environmental characteristics among Black
women.

Methods: We evaluated the association between neighborhood-level socioeconomic status
(nSES) and breast cancer subtypes in the Women’s Circle of Health and Women’s Circle of Health
Follow-up Study, which included 1,220 Black women diagnosed from 2005 to 2017 with invasive
breast cancer. nSES at diagnosis was measured using NCI’s census tract-level SES index. We used
multilevel multinomial logistic regression models to estimate the association of nSES with breast
cancer subtypes [triple-negative breast cancer (TNBC), HER2-positive vs. luminal A], adjusting
for individual-level SES, body mass index, and reproductive factors. We tested for interactions by
neighborhood racial composition.

Results: Compared to census tracts characterized as high nSES, the relative risk ratios (RRR) for
TNBC were 1.81 (95% ClI: 1.20-2.71) and 1.95 (95% CI: 1.27-2.99) for women residing in areas
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with intermediate and low nSES, respectively (p-trend: .002). Neighborhood racial composition
modified the association between nSES and TNBC; the highest relative risk of TNBC was among
women residing in low nSES areas with low proportions of Black residents.

Conclusions: Black women residing in socioeconomically disadvantaged neighborhoods may
have an increased risk of TNBC, particularly among areas with lower proportions of Black
residents.

Impact: Places people live may influence breast tumor biology. A deeper understanding of
multilevel pathways contributing to tumor biology is needed.

Keywords

Neighborhood socioeconomic status; Neighborhood racial composition; Triple-negative breast
cancer; Black women

INTRODUCTION

In the United States, incidence rates of aggressive types of breast cancer, including estrogen
receptor-negative (ER-) and triple-negative breast cancer (TNBC), are highest in African
American/Black women (hereafter, ‘Black women’) (1). The risk of TNBC continues to be
approximately twice as high among Black women as White women (1), which contributes to
the large racial disparity in breast cancer mortality (1, 2). Although TNBC is associated with
germline BRCAL mutations, the incidence of BRCAL mutations is lower among Black than
White women (3), suggesting there are other mechanisms that promote more aggressive
breast cancer phenotypes among Black women.

While earlier studies have focused on individual-level socioeconomic status (SES) as a
major social determinant of breast cancer outcomes, neighborhood social environmental
factors may impact breast cancer phenotypes beyond what can be attributed to individual-
level SES (4). Black populations are more likely to reside in communities characterized by
lower neighborhood-level socioeconomic status (NSES) (5, 6), which may result from
intergenerational transmission of lower individual-level SES, housing and mortgage-lending
discrimination and other forms of structural racism (6—8). Recent epigenetic research has
shown that neighborhood social factors influence methylation patterns of genes that likely
contribute to heterogeneity in tumor biology (9-11). Preclinical animal models also support
the connection between adverse social environments and altered physiological processes that
promote tumor growth in the mammary gland (12-14).

While a few prior studies suggested that Black women residing in socioeconomically
deprived neighborhoods may be more likely to develop aggressive breast cancer subtypes
(15-18), these studies, except for one (15), were unable to disentangle the effects of
aggregated characteristics of individual residents (compositional effect) and the
neighborhoods themselves (contextual effect). To our knowledge, no study has examined the
association of nSES with TNBC independent of individual-level SES factors among Black
women.
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Residing in racially or ethnically homogeneous neighborhoods is posited to be associated
with greater social support and lower exposure to discrimination (19), indicating a
possibility that these neighborhoods may offer a buffering effect against the negative
influences of disadvantaged nSES on some health outcomes. Furthermore, women with a
higher level of education may be less susceptible to the influence of disadvantaged
neighborhoods (20). However, studies are needed to understand if the association between
nSES and breast cancer subtypes varies by racial/ethnic composition or individual-level
education.

In the present population-based study of Black women with breast cancer, we aimed to
evaluate the associations of nSES with breast cancer subtypes, including the relative risk of
TNBC compared with luminal A, independent of individual-level sociodemographic,
lifestyle, and reproductive factors. We also examined whether the associations were
modified by proportion of Black residents and individual-level education.

MATERIALS AND METHODS

Study Population

We analyzed data from the Women’s Circle of Health Study (WCHS) (21) and the Women’s
Circle of Health Follow-Up Study (WCHFS) (22), which is an ongoing cohort of Black
breast cancer survivors built upon the infrastructure of WCHS. The present study used
baseline data from cases recruited in both studies using the same methodology. In brief,
eligible cases included English-speaking women aged 20 to 75 years who self-identified as
Black, with a newly diagnosed histologically confirmed breast cancer, and who had no prior
history of cancer except non-melanoma skin cancer. Cases were identified by rapid case
ascertainment in 10 counties of New Jersey by the New Jersey State Cancer Registry
(NJSCR). Detailed information on pre-diagnostic individual-level SES, reproductive, and
lifestyle factors was collected during baseline in-person interviews, conducted
approximately 9 months after diagnosis. The overall response rate was 43%, but 83% of
those identified by NJSCR staff as potential participants completed the study, indicating
excellent cooperation rate (22, 23). Recruiting minorities, particularly Black participants, for
research has historically been challenging (24-26). However, our response rates are
comparable to other cohorts of cancer survivors not focused on minorities (27, 28).
Furthermore, we found that the distributions of tumor characteristics among participants in
our study were very similar to the distributions among all eligible breast cancer cases in the
target areas (22), suggesting the current study is representative of all Black women
diagnosed with breast cancer in New Jersey.

For this study, we included 1,385 Black women with invasive breast cancer who completed
the baseline interview through April 2018 (diagnosed between 2005 and 2017). Among
them, ER and PR status were available for 1,369 (98.8%) and HER2 status was available for
1,330 (96.0%). After excluding 57 cases without ER, PR or HER2 status information, 66
cases without complete and valid residential addresses, 28 cases whose NnSES scores were
unknown, and 14 cases with missing data on covariates, a total of 1,220 cases were included
in the analysis. We found no difference with respect to age, education, household poverty
level, insurance status, parity, and BMI when comparing women included in the analysis
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with those who were not. Written informed consent was provided by all the study
participants. The study was conducted in accordance with the U.S. Common Rule, and was
approved by the Institutional Review Boards at all participating institutions.

Breast Cancer Subtypes

ER, PR and HER2 status were obtained from patients’ pathology reports and NJSCR.
Subtypes were classified into three mutually exclusive, clinically-relevant subtypes as
follows: luminal A (ER+ or PR+, and HER2-); HER2-positive (HER2+); and TNBC (ER-,
PR-, and HER2-). Luminal A, which tends to have a more favorable prognosis than other
subtypes, was the reference group in the analysis.

Neighborhood-Level SES (nSES)

We used the census tract-level SES index calculated and made available by the National
Cancer Institute’s Surveillance Research Program, which is a time-dependent score
constructed via factor analysis of seven variables measuring different aspects of census tract
SES. Details of this index were published previously (29). In brief, the census tract-level
SES measures were chosen based on Yost et a/. (30) and included: education index
(weighted school years) (31), percent unemployed, percent working class, median household
income, percent below 150% of poverty line, median house value, and median rent. The
time-dependent nSES scores based on the 2010 census definitions were generated for each
year between 2006 and 2015 and for each SEER catchment area including New Jersey, using
a series of American Community Survey five-year data. A greater score indicates a higher
census tract-level SES.

Participants’ residential addresses at diagnosis were geocoded to latitude and longitude
coordinates by the NJSCR and spatially joined to year 2010 census tracts. The nSES index
for each participant was calculated by linking their census tract to the corresponding nSES
index for their year of diagnosis, except for cases diagnosed before 2006 or after 2015 where
the index for the year 2006 or 2015 respectively was used.

Statistical Analysis

We compared characteristics of study participants by breast cancer subtypes using ANOVA
or chi-square test as appropriate. We used multilevel multinomial logistic regression models
to estimate relative risk ratios (RRRs) and 95% Cls of HER2-positive and TNBC vs.
Luminal A (reference) by levels of nSES. Specifically, we used a random-intercept model
with level 1 and level 2 at the individual (/7=1,220) and census tract level (7=547),
respectively, to account for the geographic clustering of cases. Study participants were
categorized into tertiles based on the distribution of nSES scores among luminal A cases
with the third tertile (T3) representing the highest nSES and serving as the reference
category. A crude model with just nSES was run first. The second model adjusted for the
following individual-level covariates: age at diagnosis, education (<high school, some
college, =college), household poverty level (calculated based on total household income,
number of people supported by that income, and the federal poverty line; <100% federal
poverty line, 2100% federal poverty line, unknown), type of health insurance (private,
Medicaid, Medicare, uninsured, other/unknown), menopausal status (yes, no), parity/age at
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first birth/lactation (nulliparous, <25y never breastfed, <25y ever breastfed, =25y never
breastfed, =25y ever breastfed), and BMI (calculated using self-reported weight and height
one year prior to diagnosis). The third model additionally adjusted for census tract-level
percentage of Black residents (quintile; from 2010 Census data). Other covariates considered
were year of diagnosis, country of origin, marital status, age at menarche, oral contraceptive
use, smoking status, physical activity level, alcohol consumption, and census tract-level
percentage of Hispanic residents. These variables were not included because they did not
change the effect estimates (RRR) by >5% using backward elimination and were not
significantly associated with breast cancer subtypes in the multivariable-adjusted model. To
test the robustness of the results, we adjusted for the census tract-level proportion of non-
White residents instead of the proportion of Black residents in the sensitivity analysis.

Because neighborhood racial/ethnic composition and individual-level education may buffer
against the influence of disadvantaged neighborhoods (19, 20), we developed a priori
hypotheses to examine whether the associations were modified by percentage of Black
residents and individual-level education via likelihood ratio tests with and without the
product term between nSES and the stratification term. We further evaluated the joint effects
of nSES (tertile) and percentage of Black residents (high vs. low defined by the median
value of 52.12%) on breast cancer subtypes, with high nSES and high percentage of Black
residents as the reference category. Similar joint-effects analysis was conducted for nSES
and individual-level education. We also explored if the associations between nSES and
breast cancer subtypes were modified by age, country of origin, household poverty level,
menopausal status, parity and lactation. We used Stata version 16.0 (StataCorp LP, Texas)
for all analyses.

RESULTS

Among the analytic sample, 710 (58.2%) women had luminal A subtype, 231 (18.9%)
HER2-positive, and 279 (22.9%) TNBC. Compared to luminal A, women diagnosed with
the other subtypes were younger, and more likely to be premenopausal and to have private
insurance. TNBC cases were also less likely to be Caribbean-born and to have obtained a
college degree (or above), and were more likely to be parous, to have their first birth at
younger ages, and to live in census tracts with a higher proportion of Hispanic residents
(Table 1).

Lower nSES was associated with a higher relative risk of TNBC (relative to luminal A) in
crude and multivariable-adjusted models (Table 2). Compared to the crude model, adjusting
for individual-level covariates did not materially alter the results while additionally
controlling for the census tract-level proportion of Black residents strengthened the
associations. Compared to census tracts characterized by high nSES (T3), the RRRs of
TNBC subtype were 1.81 (95% ClI: 1.20-2.71) and 1.95 (95% ClI: 1.27-2.99) for
participants residing in census tracts with intermediate (T2) and low nSES (T1) respectively
(p-trend: .002). The association of lower nSES with higher relative risk of HER2-positive
was marginally significant (RRR11 s 13 1.54, 95% CI: 0.98-2.40; p-trend: .054). The
results were not essentially altered in the sensitivity analysis adjusting for census tract-level
proportion of non-White residents. For example, compared to the high nSES (T3), the RRRs
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for TNBC were 1.81 (95% CI: 1.21-2.70) for T2 and 2.05 (95% CI: 1.31-3.19) for T1 (p-
trend: .001).

Residing in neighborhoods with higher proportions of Black residents was associated with
lower relative risks of HER2-positive and TNBC (RRRq4-highest vs. Q1-lowest: 0-54, 95% CI:
0.34-0.86; p-trend: .003; Table 3). In stratified analysis, we found stronger associations of
nSES with HER2-positive and TNBC subtypes among Black women residing in census
tracts with lower proportions of Black residents, while no association was observed for those
residing in areas with higher proportions of Black residents (p-for-interaction: .051;
Supplementary Table 1). The relative risk of TNBC was highest among Black women
residing in areas characterized by low nSES and lower proportions of Black residents (Fig.
1).

In the multivariable-adjusted models including neighborhood-level factors, higher
individual-level education (i.e., = college) was not significantly associated with the relative
risk of HER2-positive (RRR: 0.99, 95% ClI: 0.64-1.54; p-trend: .88) or TNBC (RRR: 0.77,
95% CI: 0.50-1.17; p-trend: .40) compared with the education level of high school or less.
Results remained materially unchanged in the model without adjusting for neighborhood-
level factors. The interaction tests by education, as well as other individual-level factors
(e.0., age, parity) were not significant. However, we found the association between nSES
and TNBC was more pronounced among women who had relatively lower individual-level
education, based on the stratified (Supplementary Table 2) and the joint-effects analysis
(Supplementary Fig. 1). There was a suggestion that the association between nSES and
TNBC was stronger among postmenopausal women, but we did not detect any significant
interaction by menopausal status (Supplementary Table 3).

DISCUSSION

In this population-based study of Black women with breast cancer, we found that those
residing in lower nSES areas had greater relative risk of TNBC. We observed this
association only among women residing in lower Black density neighborhoods. Given that
TNBC remains more common among Black than White women (1), and the causes are
hypothesized to result from multilevel factors (4, 32), research to evaluate multilevel
determinants of tumor biology is warranted. To our knowledge, this is the first study to
evaluate neighborhood influences on breast cancer subtypes, including TNBC, independent
of individual-level sociodemographic, lifestyle and reproductive factors.

Emerging research supports the negative influences of residing in disadvantaged
neighborhoods on the risk of ER- or TNBC among Black women. In a population-based
study in Chicago comparing Black and White women with breast cancer, the individual- and
neighborhood-level SES together accounted for 26% of the racial disparity in ER-/PR-
tumors that was not transmitted through reproductive factors (18). In this study, individual-
level education, income, and census tract-level concentrated disadvantage and affluence
were combined into a single measure. Although not statistically significant, findings using
SEER-wide data suggested a decreased risk of TNBC among Black women residing in areas
with the highest vs. lowest nSES (17). In addition, a study from the California Cancer
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Reqgistry found that women in lower nSES areas were more likely to be diagnosed with
TNBC (33). These two studies used the NCI’s census tract-level SES index as in our study,
and the Yost index (30), respectively. However, since individual-level risk factors are not
routinely collected by cancer registries, they could not control for the influence of
individual-level SES, reproductive or other risk factors. Therefore, whether these
associations were caused by neighborhood contextual characteristics or the aggregated
characteristics of the individuals in those areas remained unknown.

The only other study that evaluated the association between nSES and breast cancer
subtypes independent of individual-level risk factors was the Black Women’s Health Study
(15). The nSES was measured as a score based on indicators of census block-level income
and education. Although the authors did not evaluate TNBC, they found that the risk of ER-
subtype was 24% lower in the highest quintile of nSES compared to the lowest, which
supports our observation for TNBC.

Studies conducted in Chicago showed that residents in disadvantaged neighborhoods were
more likely to report a higher level of social isolation, less social support and perceived lack
of safety (34, 35), which may induce breast carcinogenesis via altering stress pathways (32,
36). /n vivo animal studies showed that restraint stress decreased tumor suppressor p53
function and promoted tumorigenesis including breast cancer (13, 14), demonstrating from
basic science studies that there is a link between social isolation and cancer outcomes.
Epigenetic data has also demonstrated that methylation patterns vary by neighborhood-level
attributes and contribute to stress pathways (9, 10). Given that several TNBC-specific
methylated regions have been identified (11), more studies are needed to understand the
mechanistic pathways involved in the association of disadvantaged neighborhoods, DNA
methylation, and TNBC development. In addition to stress pathways, lack of safe
neighborhoods may contribute to lower vitamin D synthesis owing to less time spent
outdoors, which was associated with a higher risk of breast cancer including ER- and TNBC
among Black women (3, 23).

Another novel finding from our study is that the association between nSES and TNBC risk
was observed only among Black women residing in areas with lower proportions of Black
residents, suggesting that higher density of the same race/ethnicity may buffer the potential
impacts of socioeconomically disadvantaged neighborhoods. Our results also indicate that
residing in areas with higher proportions of Black residents was associated with lower
relative risk of TNBC, which is consistent with a 2020 report (37). We observed similar
results using proportion of non-White residents in lieu of proportion of Black residents. In
addition, our results remained unchanged when the percentage of Hispanic residents was
additionally adjusted, supporting the robustness of our findings. The percentage of the
population from one racial/ethnic group is a frequently used measure of racial/ethnic density,
which has been hypothesized to affect cancer outcomes via psychosocial mechanisms (e.g.,
social support), cultural norms (e.g., health behaviors), and healthcare resources (19).
Specific to breast cancer biology, less neighborhood racial/ethnic similarity may be
associated with lower social support, greater social isolation, and higher exposure to
discrimination (19), which supports our observation that Black women residing in areas with
low nSES and lower proportions of Black residents have the highest relative risk of TNBC.
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Although cultural norms may be another pathway linking racial/ethnic density to cancer
biology, our models have controlled for lifestyle and reproductive factors. Our findings
suggest that social resources in neighborhoods with greater racial/ethnic similarity may
buffer against the stresses associated with residing in disadvantaged neighborhoods (38).

Previous studies did not observe a significant association between individual-level education
and breast cancer risk among Black women (15, 39), but none evaluated the association with
TNBC when nSES and other individual-level factors were considered. Higher education was
not significantly associated with the relative risk of TNBC in our study, which may be due to
limited statistical power. There was a suggestion from our study that Black women with
higher levels of education may be less susceptible to the negative impact of
socioeconomically deprived neighborhoods, possibly because they have more resources to
cope with neighborhood-related stressors and they are less influenced by their immediate
surroundings.

We could only identify risk factors for more aggressive forms of breast cancer relative to
luminal A, and a concern was that the higher relative risk of TNBC among women residing
in socioeconomically disadvantaged neighborhoods was due to the lower risk of luminal A
in these neighborhoods. A previous study demonstrated that low parity and late age at first
birth are the primary factors mediating the positive association between nSES and the risk of
ER+ breast cancer (15). We adjusted for these covariates in our analysis. Lifestyle factors
including physical activity and alcohol intake may be in the potential common pathways for
the neighborhood effects on both subtypes of breast cancer (40, 41). We found that these
variables did not influence our results. More epidemiological studies with large samples of
racial/ethnic minority women are needed to disentangle the relations between social
environment and breast cancer subtypes. Future studies will need to integrate multilevel data
(e.g., neighborhood characteristics, stressors, health behaviors, biomarker data) to better
understand the pathways through which neighborhood features influence breast tumor
biology.

The racial density under study was not able to capture the relative locations of racial/ethnic
groups within the area (i.e., residential segregation). Future studies are needed to examine
the association between racial residential segregation and TNBC risk. We used NCI’s nSES
index to characterize the neighborhood socioeconomic environment, and the index is
available only at the census tract level. However, census tracts are designed to be relatively
homogenous with respect to population SES and living conditions. It has been shown that
census tract-level socioeconomic measures, which performed comparably with census block
group measures, could be used to monitor US socioeconomic inequalities in health (42). The
NCI’s nSES index was found to be in high agreement with other commonly used nSES
indices (e.g., Yost index) in New Jersey (29). Furthermore, we did not have data on
residential history. We encourage future studies to examine the impact of early-life
neighborhood environment (32). Moves prior to diagnosis were unlikely to influence our
results since 70.8% of our participants reported that they had lived in their current
neighborhoods for 5 years or more. Excluding participants who had recent moves did not
materially alter our findings. Finally, residual confounding cannot be ruled out, as it is an
intrinsic limitation of all observational studies.
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One major strength of this study is that we were able to recruit a large population-based
sample of Black women with breast cancer with relatively complete information on tumor
characteristics, which allowed us to study aggressive phenotypes among this understudied
group. We also collected detailed information on individual-level SES, reproductive and
lifestyle factors. Therefore, we could control for these important breast cancer risk factors
and assess the extent to which observed associations were attributable to neighborhood
socioeconomic deprivation.

In conclusion, we found that lower nSES was associated with higher relative risk of TNBC
among Black women, particularly if the neighborhoods had a lower density of Black
residents. These findings imply that places people live may influence breast tumor biology.
A deeper understanding of multilevel pathways contributing to tumor biology is needed (43),
which may inform more effective strategies to address disparities in breast cancer outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Relative Risk Ratios (RRRs) and 95% Confidence Intervals (Cls) for Triple-Negative
Breast Cancer by Neighborhood Socioeconomic Status (nSES) and Census Tract-L evel
Proportion of Black Residents.

nSES scores were categorized into tertiles. Median value (52.12%) was used to define low
vs. high proportion of Black residents. Model adjusted for age at diagnosis, education,
household poverty level, health insurance, menopausal status, parity/age at first birth/
lactation, and BMI 1 year prior to diagnosis.
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Baseline Characteristics Among Black Women with Breast Cancer by Tumor Subtype in the WCHS and

WCHFS (7= 1,220)

Table 1.

Breast cancer subtype

Luminal A HER2-positive  Triple-negative
n=710(58.2%) n=231(18.9%) n=279(22.9%) pvalue?
N (o)t n (o)t N o)t
Age (Mean+SD) 548 +10.7 526 +11.0 522 +10.7 <.001
Year of diagnosis 13
<2010 173 (24.4) 57 (24.7) 85 (30.5)
>2010 537  (75.6) 174 (75.3) 194 (69.5)
Country of origin .033
U.S. born 506 (83.9) 184  (79.7) 240  (86.0)
Caribbean born 87 (12.3) 39 (16.9) 23 (8.2
Other 27 (3.8) 8 (3.5) 16 (5.7)
Education .001
<High school graduate 295 (415) 82 (35.5) 117 (41.9)
Some college 186 (26.2) 80 (34.6) 102 (36.6)
>College 229 (32.3) 69  (29.9) 60 (21.5)
Household income poverty .55
<100% federal poverty line 119 (16.8) 42 (18.2) 53  (19.0)
2100% federal poverty line 545 (76.8) 177  (76.6) 215 (77.1)
Unknown 46 (6.5) 12 (5.2 11 (3.9)
Health insurance .035
Private 370 (52.1) 143 (61.9) 159  (57.0)
Medicaid 104  (14.6) 27 (11.7) 35  (12.5)
Medicare 120 (16.9) 22 (9.5) 29 (10.49)
Uninsured 79 (11.1) 26 (11.3) 39 (14.0)
Other/unknown 37 (5.2 13 (5.6) 17 (6.1
Marital status 21
Married/living as married 254  (35.8) 72 (31.2) 108 (38.7)
Single/other 456  (64.2) 159  (68.8) 171 (61.3)
Post-menopausal 456 (64.2) 128 (55.4) 154 (55.2) .007
Age at menarche, y .85
<12 189  (26.6) 67 (29.0) 74 (265)
12-13 354 (49.9) 107  (46.3) 133 (47.7)
>13 167 (23.5) 57 (24.7) 72 (25.8)
Parity/age at first birth .017
Nulliparous 124 (17.5) 43  (18.6) 31 (11.1)
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Breast cancer subtype
Luminal A HER2-positive  Triple-negative
n=710(58.2%) n=231(18.9%) n=279(22.9%) pvalue?
N )" n )" n )"
<25y 390 (54.9) 130 (56.3) 184  (66.0)
225y 196  (27.6) 58  (25.1) 64 (22.9)
Ever breastfed among parous women 239 (40.8) 86 (45.7) 90 (36.3) 14
Ever oral contraceptive use 499  (70.4) 161 (69.7) 194  (69.5) .96
Smoking status .85
Never 413 (58.2) 142 (61.5) 164  (58.8)
Former 167 (23.5) 46 (19.9) 65 (23.3)
Current 130  (18.3) 43 (18.6) 50 (17.9)
Any vigorous physical activity 149 (21.0) 51 (22.1) 50 (17.9) .45
Nondrinkers of alcohol 406 (57.2) 135 (58.4) 165 (59.1) .86
BMI 1 year before diagnosis (kg/m?, mean+SD) 319 7.0 30.6 +6.8 314 #7.0 .16
nSES score” (mean+SD) 9473 £872 9472 +901 9331 847 .033
Census tract-level racial/ethnic density
% Black residents (mean+SD) 50.0 +31.0 452 £30.4 471 #31.2 .10
% White residents (mean+SD) 326 +26.1 344 +249 342 258 .32
% Hispanic residents (mean+SD) 19.2 171 209 182 232 201 .002

WCHS, Women’s Circle of Health Study; WCHFS, Women’s Circle of Health Follow-Up Study.

1 .
Values are n (%) unless otherwise noted.

ZANOVA or chi-square test was used as appropriate

3 . N . .
NCI’s census tract-level SES index is a time-dependent score constructed by factor analysis. See Methods for details.
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