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Previous research has found significant survival disparities between African-American and white women 

among select stages and subtypes of breast cancer, however other racial/ethnic groups have been less 

well-studied. This study expands on previous research, examining differences in breast cancer-specific 

mortality across multiple racial and ethnic groups. Women diagnosed with a first primary invasive breast 

cancer between 2010 and 2016 who were 20 years of age or older at diagnosis were identified in the 

SEER database. Subtypes were defined by joint hormone receptor (HR) and human epidermal growth 

factor receptor 2 (HER2) status. Cox proportional hazards models for each stage and subtype were fit, 

with non-Hispanic white women as the reference group. Effect modification by age at diagnosis (<50, 

≥50) was found. After multivariable adjustment, younger African American women had greater risks of 

breast cancer-specific death for all stages of HR+/HER2-, stages II-IV of HR+/HER2+, and stage I of 

HR-/HER2+ breast cancer. Asian/Pacific Islander women generally had a lower hazard of breast cancer-

specific death. Older Hispanic white women had a lower hazard breast cancer-specific death for stages I-

III HR+/HER2- and stage II HR-/HER2+ and TN breast cancer. These findings demonstrate that different 

racial/ethnic groups experience different risks of breast cancer-specific mortality by stage and subtype. 



Efforts to address survival disparities should place additional focus on young African American women, 

as they experience meaningful disparities in breast cancer-specific mortality. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

Jointly, hormone receptor (HR) status and human epidermal growth factor receptor 2 (HER2) 

overexpression are good predictors of breast cancer-specific survival.1 The status of these receptors serves 

as the basis of four well-established molecular subtypes of breast cancer: HR+/HER2-, HR+/HER2+, HR-

/HER2- (TN), and HR-/HER2+. HR+/HER2- breast cancers have the best prognosis, while TN cancers 

have the worst prognosis, in terms of 4-year breast cancer specific survival.1,2 Additionally, while HR-

/HER2+ tumors are generally more aggressive, they have targeted therapies available that can improve 

survival outcomes.3 

Black, Hispanic white, Pacific Islander, and American Indian/Alaska Native women are 20-60% 

more likely than non-Hispanic white women to be diagnosed with advanced stage tumors,4 and have 1.4 

to 2.4 times increased higher risk of breast cancer-specific mortality,5 with black women in particular 

having significantly worse survival than women of other racial/ethnic groups.6  

Previous population-based studies have found significant disparities between African-American 

and white women in overall and breast cancer-specific mortality among select stages and subtypes of 

breast cancer, but not among all stages and subtypes.7,8 Specifically, these studies found that African-

Americans had worse cancer-specific survival7 and a higher risk of cancer-specific mortality8 in stage II 

and III of the HR+/HER2- subtype,7,8 stage II of the HR+/HER2+ subtype,7 stage IV of the HR-/HER2+ 

subtype,7 and stages II7 and III8 of the TN subtype. These studies, however, focused exclusively on 

comparing African-American women with white women, and did not include other racial/ethnic groups. 

Using the SEER registries, which cover about 35% of the US population as a whole and have documented 

HER2 status since 2010 for breast cancer cases, the present study expands these findings by examining 

disparities in risk of breast cancer-specific mortality rates across multiple racial and ethnic groups.  

Methods 

Study Population 



The SEER program is comprised of 18 population-based cancer registries (Atlanta, Connecticut, 

Detroit, Hawaii, Iowa, New Mexico, San Francisco-Oakland, Seattle-Puget Sound, Utah, Los Angeles, 

San Jose-Monterey, Rural Georgia, Alaska Native Tumor Registry, Greater California, Greater Georgia, 

Kentucky, Louisiana, and New Jersey) that together cover 34.6% of the U.S. population, collecting 

information on all cancer cases diagnosed in their corresponding geographic regions. In each of the SEER 

registries, patient information is extracted from medical records for each case and de-identified 

information is submitted to the SEER database. Data on hormonal treatment or other targeted therapies is 

not collected by SEER. With the 2018 SEER data submission, follow-up for vital status is available 

through 12/31/16. SEER has documented the status of two HRs, estrogen receptor (ER) and progesterone 

receptor (PR), since 1990 and has captured HER2 receptor status beginning in 2010. SEER defines, and 

provides a variable for, four breast cancer subtypes by joint HR and HER2 status: HR+/HER2-, 

HR+/HER2+, HR-/HER2- (TN), and HR-/HER2+. HR+/HER2-. These data are publicly accessible after 

the submission of a signed data use agreement to the SEER program, with treatment data also publicly 

accessible after submission of an additional data use agreement.  

In this study, de-identified data on patient demographics, cancer characteristics, treatment, 

outcomes as of 12/31/2016, and survival time in months was collected from the SEER database for 

women diagnosed with a first primary invasive breast cancer between 2010 and 2016 who were 20 years 

of age or older at diagnosis. A total of 357,611 cases meeting inclusion criteria were identified. Cases 

with missing follow-up information, unknown race, unknown molecular subtype, unknown stage, stage 0, 

or stage NOS were excluded (n=38,530). Cases with <1 month of follow-up information (n=5,776), 

missing data on definitive local treatment and insurance status (n=13,458), or missing cause of death 

(n=432) were also excluded from analyses resulting in a final analytic set of 299,415.  

Race/ethnicity 

Race/ethnicity was divided into five mutually exclusive groups: Non-Hispanic white, African-

American, Hispanic white, Asian/Pacific Islander, and American Indian/Alaskan Native. Detailed 



Hispanic subgroups, restricted to Hispanic white women, included Cuban, Dominican, Mexican, Puerto 

Rican, South/Central American, and other specified Hispanic origin. Data on Hispanic ethnic subgroups 

were only available for cases diagnosed between 2010 and 2015, with follow-up through 12/31/2015, so 

analyses for Hispanic ethnic subgroups are restricted to those years. Detailed Asian/Pacific Islander 

subgroups include Korean, Chinese, Japanese, Filipino, Pacific Islander, Southeast Asian, Indian 

Subcontinent, and other specified Asian ethnicity.  

Statistical analysis 

 Kaplan-Meier survival curves were used to summarize differences in survival between 

racial/ethnic groups for each subtype and a stratified log-rank test was used to compare curves within 

strata of stage. Multivariable-adjusted Cox proportional hazards models were fit to estimate hazard ratios 

(HRs) and their associated 95% confidence intervals (CIs) for the association between race/ethnicity and 

breast cancer-specific mortality, with Non-Hispanic white women serving as the reference group in all 

models. Separate models were fit for each stratum of subtype and stage. Cases who remained alive were 

censored at their month of last known follow-up. Models for Hispanic subgroups included Hispanic white 

women and excluded women who were flagged as Hispanic by surname match alone or who were 

Hispanic NOS (n=410). 

Effect modification by age at diagnosis and insurance status (uninsured/any Medicaid, 

insured/insured – no specifics) were assessed through likelihood ratio testing, and age at diagnosis (<50 

years, 50+ years) was a statistically significant effect modifier for over half of the stage and subtype 

combinations in each racial/ethnic group. Models additionally including an interaction term for binary age 

at diagnosis, with a linear age term for the main effect, were fit. Four different models were fit to adjust 

for different sets of confounders, adding in additional covariates with each model. Model 1 adjusted for 

age at diagnosis (as a continuous variable) and year of diagnosis (as a categorical variable). Model 2 

adjusted for the covariates included in Model 1, and tumor grade (1, 2, 3/4, unknown). Model 3 adjusted 

for the covariates included in Model 2 and receipt of chemotherapy (yes, no/unknown) and definitive 



local treatment (breast-conserving surgery with radiation, total mastectomy with or without radiation, 

other). Model 4 adjusted for the covariates included in Model 3 and insurance status (uninsured, any 

Medicaid, insured, insured/no specifics). The county-level proportion of individuals living below the 

poverty level in 2010 was examined as a potential confounder but it did not change estimates by more 

than 10% and was not included in the final models.  

The proportional hazards assumption was assessed by testing the correlation of the scaled 

Schoenfeld residuals and ranked failure time and by examining log-log Cox adjusted survival curves, and 

no strong evidence of violation of the assumption was found. Cells with fewer than five breast cancer-

specific deaths are not shown. P-values less than 0.05 were considered significant, and all hypothesis tests 

were two-sided. All analyses were completed using Stata SE 15.0 software. 

Results 

In this sample, non-Hispanic white women were on average older and Hispanic women were on 

average younger (means = 61.9 and 56.2 years, respectively) compared to women of other racial/ethnic 

groups (Table 1). Non-Hispanic white women were also somewhat more likely to be diagnosed with 

HR+/HER2- disease, to be diagnosed at earlier stages, to be diagnosed with lower grade disease, to have 

not received chemotherapy or have chemotherapy receipt unknown, to have received breast-conserving 

surgery with radiation, and to be insured than other women in the study. African-American women were 

more likely to be diagnosed with TN breast cancer, to be diagnosed at later stages, to be diagnosed with 

grade III or IV disease, to not have received definitive local treatment, and to reside in counties where 

larger proportions of the population have household incomes below the poverty level. Hispanic white 

women were less likely than African-American women, but more likely than non-Hispanic white women, 

to be diagnosed at later stages or with grade III or IV disease, and were least likely to have had breast-

conserving surgery with radiation. Asian-American women were least likely to be diagnosed with TN 

breast cancer, to be diagnosed with stage IV disease, and to live where larger proportions of the 

population have household incomes below the poverty level.  



There were 30,442 deaths, 19,406 of which were attributed to breast cancer, between January 1st, 

2010 and December 31st, 2016. There was a median survival time of 34 months and a maximum follow-

up time of 83 months. Kaplan-Meier survival curves for women of all stages combined for each subtype 

are presented in Figure 1. In each subtype, African-American women had poorer breast cancer-specific 

survival than other racial/ethnic groups, and Asian/Pacific Islander women experienced better breast 

cancer-specific survival. In each subtype, the probability of breast cancer-specific mortality differed 

between women of different racial/ethnic groups within strata of stage (stratified log-rank test p-values 

<0.001).  Results for all subtypes are shown in Table 2, all stratified by age. Data is not shown for 

American Indian/Alaska Native cases due to there being less than 5 deaths for most of the subtypes and 

stages in each age group.  

African American women younger than 50 at diagnosis had an over 60% greater risk of breast 

cancer-specific death for all stages of HR+/HER2- and stages II-IV HR+/HER2+ disease (data not shown 

for stage I HR+/HER2+) compared to non-Hispanic white women. This observed disparity persisted after 

adjustment for grade, treatment characteristics, and insurance status. For TN and HR-/HER2+ disease, 

young African American women had slightly elevated risks in some stages that were mostly explained by 

treatment and insurance status, except for stage I HR-/HER2+ where a four times greater hazard of breast 

cancer-specific death was estimated after adjustment for age, year, grade, treatment, and insurance status 

(HR: 4.16; 95% CI: 1.53, 11.33). 

 For stages I-III HR+/HER2- and HR+/HER2+ breast cancer, Asian/Pacific Islander women 

generally had a lower hazard of breast cancer-specific mortality than non-Hispanic white women that was 

more pronounced among older women. Older Asian/Pacific Islander women also generally had a lower 

risk of death due to TN or HR-/HER2+ breast cancer, while younger women had similar risk of mortality 

compared to non-Hispanic whites.  For HR+/HER2- and TN disease, results did not differ greatly 

between Chinese, Filipino, and Indian Subcontinent ethnic groups (Table 3). 



Hispanic white women aged 50 or older at diagnosis had 20-60% lower risks of breast cancer-

specific death for stages I-III HR+/HER2- disease, while younger Hispanic white women had higher risks 

of breast cancer-specific death for later stage HR+/HER2- disease that were not statistically significant 

after adjustment for treatment (Model 3) and insurance status (Model 4), respectively (Table 2). Hispanic 

white women had similar risks of death compared to non-Hispanic white women for TN and HR-/HER2+ 

breast cancer in both age groups, except that older women had a lower risk of breast cancer-specific 

mortality for stage II in both subtypes. Heterogeneity in breast cancer-specific survival was observed 

between Mexican, Puerto Rican, and South/Central American ethnic groups (Table 4). Younger Puerto 

Rican women had the highest risks of mortality for early stage (I/II) TN breast cancer that persisted after 

accounting for tumor grade, treatment, and insurance status (HR: 2.92; 95% CI: 1.37, 6.22). Similarly, 

younger South/Central American women had higher, and older women had lower, risks of mortality for 

early stage HR+/HER2- disease that was not fully explained by grade, treatment, or insurance status.  

Discussion 

 In this large population-based study, disparities in risk of breast cancer-specific mortality were 

observed across women of difference races/ethnicities and by stage, tumor subtype, and age. African 

American women under 50 years old at diagnosis experienced disparities of the largest magnitude 

compared to non-Hispanic white women. In contrast, older Hispanic white and Asian/Pacific Islander 

women experienced lower risks of breast cancer specific mortality. The present study is the first, to our 

knowledge, to examine disparities in risk of mortality among multiple racial/ethnic groups, stage, and 

subtype while also stratifying for age at diagnosis. Other similar studies did not assess effect modification 

by age at diagnosis7,8,9 although young age at breast cancer diagnosis has been associated with poorer 

prognosis,10 particularly among HR+ subtypes,11,12 and an interaction between race/ethnicity and linear 

age has been observed in a survival analysis adjusting for stage and subtype.13 Two previous studies 

focused exclusively on comparing African-American women with white women and did not include other 

racial/ethnic groups,7,8 while this study, along with others found that other racial/ethnic groups also 



experience different survival than non-Hispanic white women.14,9 Additionally, Arciero et al. did not 

separate Hispanic white women from non-Hispanic white women in their reference group,7 and Hispanic 

women in the present study experienced different risks of death from breast cancer than non-Hispanic 

white women. The overall disparities among African American women and the lower risk of breast 

cancer-specific mortality observed among Asian/Pacific Islander women are consistent with previous 

literature.5-9,14 Additionally, results from previous studies on Hispanic disparities in breast cancer-specific 

mortality are conflicting, and differences in findings may be explained by unexplored effect modification 

by age in these studies.5,6,9,14 

By considering different models adjusting for different factors we were able to observe whether 

adjusting for certain variables accounted for initially observed disparities. Adjusting for tumor grade 

lessened the disparity for African American women with greater magnitude for the HR+/HER2- subtype 

than for other subtypes. Generally, a greater proportion of observed disparities were explained by 

insurance status, so insurance status, as a proxy for other health care and socioeconomic factors, may 

drive some of the observed differences in mortality. Many of the observed disparities were still 

statistically significant after adjustment for tumor grade, treatment characteristics, and insurance status, 

indicating that other factors, such as hormonal treatment or obesity, may be responsible for the observed 

disparities. Some prior studies have shown that African American and Hispanic women are less likely to 

receive hormonal treatment than non-Hispanic white women,15,16 but one study restricted to 

postmenopausal women did not find differences in hormonal therapy use by race or ethnicity.17 If young 

African American women in this study were less likely to receive hormonal treatment than non-Hispanic 

white women and hormonal treatment is associated with a lower risk of breast cancer-specific death, 

differences in hormonal treatment may explain the remaining survival disparity in HR+ disease. 

Moreover, obesity and diabetes are associated with breast cancer-specific mortality and may differ 

between racial/ethnic groups, which could contribute to the disparities that remained after adjustment for 

measured confounders.18-20 



 One limitation of this study is the completeness of radiation therapy and chemotherapy as 

adjustment variables.21 For cases missing information on whether radiation or chemotherapy was 

received, it is unclear whether they did not receive these treatments or whether the registry failed to 

capture this data.21 Furthermore, we did not have detailed radiation or chemotherapy information, beyond 

whether the patient received it or not, or information on targeted or hormone therapies. This may result in 

residual confounding by treatment factors, if women of different racial/ethnic groups were more, or less, 

likely to receive these treatments than non-Hispanic white women. The present study, like other registry-

based studies, is also limited by the lack of data on hormonal treatment and targeted therapies, other 

important comorbidities, lifestyle factors, individual and health systems-level social determinants of 

health (e.g., education, income, acculturation, occupation, health care provider details), and reproductive 

history that may confound the relationship between race/ethnicity and mortality. Although registry data 

may fail to capture these important variables, the observed disparities in this study warrant additional 

attention, regardless of their cause. Finally, this study uses broad racial/ethnic categories and 

heterogeneity within subgroups exists; however, small sample sizes of ethnic groups combined with 

multiple strata and short follow-up prevents analysis of more detailed ethnic groups beyond what was 

examined. 

 To summarize, these findings demonstrate that women of different racial/ethnic groups 

experience different breast cancer-specific mortality than non-Hispanic white women in certain stages and 

subtypes, with age at diagnosis acting as an important effect modifier. Efforts to address disparities in 

breast cancer-specific mortality should place additional focus on young African American women, as they 

bear a disproportionate breast cancer burden compared to non-Hispanic white women, particularly for 

HR+ subtypes.  
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Table 1. Distribution of demographic and clinical characteristics across racial/ethnic groups among women diagnosed with breast cancer between 

2010-2016, SEER 18 registries. 

Variable 

Non-Hispanic White 

(n=208,682) 

n, % 

African American  

(n=33,647) 

n, % 

Hispanic White  

(n=32,935) 

n, % 

Asian/Pacific Islander  

(n=27,313) 

n, % 

American 

Indian/Alaska Native 

(n=1,838) 

n, % 

Mean age at breast cancer diagnosis 

(standard deviation) 
61.9 (13.2) 58.3 (13.3) 56.2 (13.3) 57.3 (13.0) 58.0 (12.5) 

Age group      

<50 38,372 (18.8) 8,939 (26.6) 11,123 (33.8) 8,347 (30.6) 478 (26.0) 

50-65 77,991 (38.3) 14,007 (41.6) 12,763 (38.8) 10,954 (40.1) 792 (43.1) 

65+ 87,318 (42.9) 10,701 (31.8) 9,049 (27.5) 8,012 (29.3) 568 (30.9) 

Year of breast cancer diagnosis      

2010 27,784 (13.6) 4,319 (12.8) 3,914 (11.9) 3,354 (12.3) 224 (12.2) 

2011 29,042 (14.3) 4,642 (13.8) 4,535 (13.8) 3,606 (13.2) 261 (14.2) 

2012 29,225 (14.4) 4,847 (14.4) 4,641 (14.1) 3,713 (13.6) 264 (14.4) 

2013 29,546 (14.5) 4,879 (14.5) 4,809 (14.6) 3,956 (14.5) 277 (15.1) 

2014 29,842 (14.7) 4,982 (14.8) 4,806 (14.6) 4,099 (15.0) 281 (15.3) 

2015 30,405 (14.9) 5,205 (15.5) 5,219 (15.9) 4,394 (16.1) 270 (14.7) 

2016 27,838 (13.7) 4,773 (14.2) 5,011 (15.2) 4,191 (15.3) 261 (14.2) 

Subtype      

HR+/HER2- 154,727 (76.0) 20,685 (61.5) 22,876 (69.5) 19,713 (72.2) 1,286 (70.0) 

HR+/HER2+ 20,895 (10.3) 3,989 (11.9) 4,149 (12.6) 3,446 (12.6) 235 (12.8) 

TN 19,812 (9.7) 6,964 (20.7) 4,034 (12.3) 2,378 (8.7) 209 (11.4) 

HR-/HER2+ 8,248 (4.1) 2,009 (6.0) 1,876 (5.7) 1,776 (6.5) 108 (5.9) 



Stage      

I 107,160 (52.6) 13,295 (39.5) 13,914 (42.3) 12,997 (47.6) 833 (45.3) 

II  65,491 (32.2) 12,753 (37.9) 12,452 (37.8) 10,092 (37.0) 671 (36.5) 

III 21,291 (10.5) 5,095 (15.1) 4,918 (14.9) 3,077 (11.3) 236 (12.8) 

IV 9,740 (4.8) 2,504 (7.4) 1,651 (5.0) 1,147 (4.2) 98 (5.3) 

Grade      

I 49,673 (24.4) 4,725 (14.0) 6,078 (18.5) 5,389 (19.7) 394 (21.4) 

II 88,946 (43.7) 12,242 (36.4) 13,708 (41.6) 11,861 (43.4) 731 (39.8) 

III/IV 57,476 (28.2) 14,942 (44.4) 11,908 (36.2) 9,028 (33.1) 631 (34.3) 

Unknown 7,587 (3.7) 1,738 (5.2) 1,241 (3.8) 1,035 (3.8) 82 (4.5) 

Chemotherapy      

No/Unknown 124,678 (61.2) 15,439 (45.9) 16,468 (50.0) 15,105 (55.3) 921 (50.1) 

Yes 79,004 (38.8) 18,208 (54.1) 16,467 (50.0) 12,208 (44.7) 917 (49.9) 

Definitive local treatment      

Breast-conserving surgery and radiation 93,865 (46.1) 13,507 (40.1) 12,047 (36.6) 10,727 (39.3) 753 (41.0) 

Total mastectomy with or without 

radiation 
74,230 (36.4) 13,269 (39.4) 14,162 (43.0) 12,062 (44.2) 795 (43.3) 

Other 35,587 (17.5) 6,871 (20.4) 6,726 (20.4) 4,524 (16.6) 290 (15.8) 

Insurance status      

Uninsured 2,173 (1.1) 1,051 (3.1) 1,215 (3.7) 447 (1.6) 24 (1.3) 

Any Medicaid 15,623 (7.7) 6,864 (20.4) 8,844 (26.9) 4,122 (15.1) 645 (35.1) 

Insured 185,886 (91.3) 25,732 (76.5) 22,876 (69.5) 22,744 (83.3) 1,169 (63.6) 

Proportion of persons in county below      



poverty level by quartile, 2010 

≤11.52% 56,299 (27.6) 4,258 (12.7) 5,289 (16.1) 9,735 (35.6) 610 (33.2) 

11.53% - 14.69%  59,549 (29.2) 6,395 (19.0) 7,523 (22.8) 8,404 (30.8) 383 (20.8) 

14.70% - 18.39% 46,654 (22.9) 9,686 (28.8) 12,619 (38.3) 6,929 (25.4) 291 (15.8) 

≥18.40% 41,166 (20.2) 13,308 (39.6) 7,502 (22.8) 2,245 (8.2) 554 (30.1) 

Missing 14 0 2 0 0 

SEER registry      

Alaska Native Tumor Registry 0 0 0 0 373 (20.3) 

Atlanta 6,190 (3.0) 4,559 (13.6) 508 (1.5) 512 (1.9) 16 (0.9) 

Greater California 43,841 (21.5) 2,978 (8.9) 12,789 (38.8) 6,238 (22.8) 478 (26.0) 

Connecticut 11,758 (5.8) 1,147 (3.4) 1,006 (3.1) 326 (1.2) 22 (1.2) 

Detroit 11,168 (5.5) 3,711 (11.0) 330 (1.0) 413 (1.5) 41 (2.2) 

Greater Georgia 15,823 (7.8) 5,346 (15.9) 512 (1.6) 271 (1.0) 30 (1.6) 

Hawaii 1,270 (0.6) 56 (0.2) 148 (0.5) 4,114 (15.1) 22 (1.2) 

Iowa 11,029 (5.4) 193 (0.6) 165 (0.5) 110 (0.4) 25 (1.4) 

Kentucky 15,437 (7.6) 1,139 (3.4) 103 (0.3) 111 (0.4) 11 (0.6) 

Los Angeles 12,823 (6.3) 2,970 (8.8) 7,629 (23.2) 4,834 (17.7) 59 (3.2) 

Louisiana 10,849 (5.3) 5,063 (15.1) 315 (1.0) 155 (0.6) 25 (1.4) 

New Jersey 23,229 (11.4) 3,881 (11.5) 2,866 (8.7) 2,023 (7.4) 38 (2.1) 

New Mexico 3,409 (1.7) 90 (0.3) 2,010 (6.1) 72 (0.3) 306 (16.7) 

Rural Georgia 358 (0.2) 157 (0.5) 3 (0.0) 7 (0.0) 0 

San Francisco/Oakland 9,538 (4.7) 1,464 (4.4) 1,790 (5.4) 4,318 (15.8) 58 (3.2) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

San Jose/Monterey 4,955 (2.4) 208 (0.6) 1,527 (4.6) 1,950 (7.1) 25 (1.4) 

Seattle (Puget Sound) 15,494 (7.6) 651 (1.9) 697 (2.1) 1,663 (6.1) 263 (14.3) 

Utah 6,511 (3.2) 34 (0.1) 537 (1.6) 196 (0.7) 46 (2.5) 



Table 2. Hazard ratios and 95% confidence intervals for breast cancer-specific mortality comparing Hispanic White, African-American, and 

Asian/Pacific Islander women to non-Hispanic White women diagnosed with four molecular subtypes breast cancer between 2010-2016, stratified 

by age at diagnosis, subtype and stage, SEER 18 registries. 

 

 

 
African American  Hispanic White Asian/Pacific Islander  

 
Adjustment 

variables 

 Age <50 

 (N=8,939) 

Age 50+ 

(N=24,708) 

Age <50 

(N=11,123) 

Age 50+ 

(N=21,812) 

Age <50 

 (N=8,347) 

Age 50+ 

 (N=18,966) 

HR+/HER2-       

Stage I 

Age and yeara 2.43 (1.49, 3.95)* 0.74 (0.53, 1.03) 1.26 (0.72, 2.20) 0.47 (0.33, 0.68)* 0.58 (0.27, 1.26) 0.27 (0.18, 0.42)* 

+ tumor gradeb 2.04 (1.25, 3.33)* 0.69 (0.50, 0.97)* 1.20 (0.68, 2.10) 0.48 (0.33, 0.68)* 0.56 (0.26, 1.21) 0.28 (0.18, 0.42)* 

 + treatmentsc 2.02 (1.24, 3.29)* 0.92 (0.66, 1.29) 1.10 (0.63, 1.93) 0.63 (0.44, 0.90)* 0.57 (0.26, 1.23) 0.39 (0.26, 0.59)* 

+ insuranced 1.88 (1.16, 3.08)* 0.83 (0.59, 1.17) 0.99 (0.56, 1.73) 0.56 (0.39, 0.81)* 0.56 (0.26, 1.22) 0.36 (0.24, 0.54)* 

p for interaction <0.001 <0.001 <0.001 

Stage II 

Age and year 2.04 (1.62, 2.57)* 0.94 (0.77, 1.14) 1.19 (0.92, 1.54) 0.63 (0.51, 0.78)* 0.64 (0.44, 0.91)* 0.37 (0.29, 0.48) 

+ tumor grade 1.74 (1.38, 2.19)* 0.87 (0.72, 1.05) 1.12 (0.86, 1.45) 0.64 (0.52, 0.79)* 0.62 (0.43, 0.89)* 0.37 (0.29, 0.48) 

+ treatments 1.72 (1.36, 2.17)* 0.98 (0.81, 1.19) 1.06 (0.81, 1.37) 0.71 (0.58, 0.88)* 0.63 (0.44, 0.90)*  0.43 (0.34, 0.55)* 

+ insurance 1.59 (1.26, 2.01)* 0.90 (0.74, 1.09) 0.94 (0.72, 1.22) 0.64 (0.51, 0.78)* 0.62 (0.43, 0.89)* 0.40 (0.31, 0.51)* 

 p for interaction <0.001 <0.001 <0.001 

Stage III 

Age and year 2.17 (1.78, 2.64)* 1.10 (0.92, 1.31) 1.30 (1.05, 1.62)* 0.72 (0.59, 0.88)* 0.84 (0.62, 1.14) 0.61 (0.49, 0.77)* 

+ tumor grade 1.93 (1.58, 2.35)* 1.00 (0.84, 1.20) 1.26 (1.02, 1.57)* 0.69 (0.57, 0.84)* 0.80 (0.59, 1.08) 0.55 (0.44, 0.70)* 

+ treatments 1.89 (1.55, 2.30)* 1.16 (0.97, 1.38) 1.21 (0.98, 1.50) 0.80 (0.65, 0.97)* 0.78 (0.58, 1.06) 0.64 (0.51, 0.80)* 

+ insurance 1.78 (1.46, 2.17)* 1.09 (0.91, 1.30) 1.12 (0.90, 1.40) 0.73 (0.60, 0.89)* 0.77 (0.57, 1.05) 0.60 (0.48, 0.76)* 

 p for interaction <0.001 <0.001 <0.001 

Stage IV Age and year 1.81 (1.51, 2.19)* 1.69 (1.45, 1.97)* 1.28 (1.04, 1.57)* 1.16 (0.98, 1.38) 1.31 (1.02, 1.68)* 1.05 (0.87, 1.27) 



+ tumor grade 1.74 (1.45, 2.10)* 1.60 (1.37, 1.86)* 1.24 (1.01, 1.53)* 1.16 (0.97, 1.37) 1.27 (0.99, 1.63) 1.02 (0.84, 1.23) 

+ treatments 1.72 (1.43, 2.07)* 1.57 (1.35, 1.83)* 1.23 (1.01, 1.51)* 1.13 (0.95, 1.35) 1.25 (0.97, 1.60) 1.03 (0.86, 1.25) 

+ insurance 1.64 (1.36, 1.98)* 1.47 (1.26, 1.72)* 1.16 (0.95, 1.43) 1.05 (0.88, 1.24) 1.22 (0.95, 1.57) 0.96 (0.79, 1.16) 

 p for interaction 0.087 0.093 0.043 

HR+/HER2+       

Stage I 

 Age and year † 0.83 (0.36, 1.91) † 0.85 (0.36, 1.99) † 0.35 (0.12, 1.00) 

+ tumor grade † 0.83 (0.36, 1.89) † 0.85 (0.36, 1.99) † 0.33 (0.12, 0.95)* 

+ treatments † 1.03 (0.45, 2.36) † 0.99 (0.42, 2.32) † 0.38 (0.14, 1.10) 

+ insurance † 0.86 (0.37, 1.99) † 0.80 (0.34, 1.89) † 0.35 (0.12, 0.99)* 

 p for interaction 0.201 0.368 0.170 

Stage II 

Age and year 2.18 (1.36, 3.51)* 0.50 (0.31, 0.80)* 0.88 (0.47, 1.65) 0.67 (0.42, 1.07) 0.42 (0.17, 1.04) 0.27 (0.15, 0.49)* 

+ tumor grade 2.15 (1.34, 3.46)* 0.49 (0.31, 0.80)* 0.87 (0.46, 1.64) 0.68 (0.42, 1.08) 0.41 (0.16, 1.03) 0.27 (0.15, 0.48)* 

+ treatments 2.19 (1.36, 3.51)* 0.64 (0.40, 1.03) 0.80 (0.43, 1.50) 0.80 (0.50, 1.27) 0.37 (0.15, 0.93)* 0.36 (0.20, 0.65)* 

+ insurance 1.95 (1.21, 3.14)* 0.56 (0.35, 0.91)* 0.67 (0.35, 1.26) 0.69 (0.43, 1.10) 0.37 (0.15, 0.93)* 0.32 (0.18, 0.58)* 

 p for interaction <0.001 0.005 0.007 

Stage III 

Age and year 2.35 (1.55, 3.54)* 1.33 (0.90, 1.96) 1.54 (0.98, 2.42) 1.20 (0.81, 1.79) 0.79 (0.40, 1.54) 0.67 (0.40, 1.11) 

+ tumor grade 2.34 (1.55, 3.54)* 1.33 (0.90, 1.95) 1.51 (0.96, 2.38) 1.20 (0.81, 1.79) 0.80 (0.41, 1.56) 0.66 (0.40, 1.10) 

+ treatments 2.23 (1.48, 3.38)* 1.84 (1.25, 2.72)* 1.47 (0.93, 2.31) 1.45 (0.98, 2.16) 0.79 (0.40, 1.54) 0.83 (0.50, 1.37) 

+ insurance 2.08 (1.37, 3.14)* 1.70 (1.15, 2.51)* 1.29 (0.82, 2.04) 1.26 (0.84, 1.88) 0.77 (0.40, 1.51) 0.78 (0.47, 1.31) 

 p for interaction 0.011 0.202 0.106 

Stage IV 

Age and year 1.70 (1.20, 2.40)* 1.57 (1.17, 2.12)* 1.22 (0.82, 1.81) 1.13 (0.80, 1.58) 1.46 (0.87, 2.46) 1.31 (0.91, 1.88) 

+ tumor grade 1.71 (1.20, 2.42)* 1.55 (1.15, 2.09)* 1.22 (0.82, 1.81) 1.12 (0.80, 1.57) 1.46 (0.87, 2.45) 1.29 (0.90, 1.85) 



+ treatments 1.85 (1.30, 2.62)* 1.70 (1.26, 2.29)* 1.24 (0.83, 1.84) 1.30 (0.93, 1.82) 1.49 (0.89, 2.52) 1.50 (1.04, 2.16)* 

+ insurance 1.71 (1.20, 2.42)* 1.53 (1.14, 2.07)* 1.05 (0.70, 1.56) 1.14 (0.81, 1.61) 1.49 (0.89, 2.52) 1.34 (0.93, 1.94) 

 p for interaction 0.585 0.696 0.703 

Triple-Negative       

Stage I 

Age and year 1.04 (0.61, 1.79) 0.76 (0.51, 1.15) 0.80 (0.42, 1.52) 0.75 (0.46, 1.22) 0.96 (0.44, 2.12) 0.41 (0.22, 0.76)* 

+ tumor grade 1.01 (0.59, 1.74) 0.74 (0.49, 1.12) 0.76 (0.40, 1.45) 0.74 (0.45, 1.20) 0.98 (0.45, 2.16) 0.42 (0.22, 0.78)* 

+ treatment 1.04 (0.60, 1.78) 0.83 (0.55, 1.25) 0.72 (0.38, 1.38) 0.78 (0.48, 1.28) 0.97 (0.44, 2.12) 0.45 (0.24, 0.84)* 

+ insurance 1.03 (0.60, 1.77) 0.81 (0.54, 1.23) 0.70 (0.36, 1.33) 0.75 (0.46, 1.24) 0.98 (0.45, 2.15) 0.44 (0.24, 0.83)* 

 p for interaction 0.003 <0.001 0.005 

Stage II 

Age and year 1.30 (1.05, 1.61)* 0.74 (0.60, 0.91)* 1.02 (0.80, 1.31) 0.65 (0.50, 0.84)* 0.91 (0.64, 1.30) 0.40 (0.29, 0.55)* 

+ tumor grade 1.29 (1.04, 1.60)* 0.73 (0.60, 0.90)* 1.02 (0.79, 1.31) 0.65 (0.50, 0.84)* 0.91 (0.64, 1.30) 0.41 (0.30, 0.56)* 

+ treatment 1.32 (1.06, 1.63)* 0.83 (0.67, 1.02) 0.96 (0.74, 1.23) 0.70 (0.54, 0.90)* 0.90 (0.63, 1.29) 0.45 (0.32, 0.63)* 

+ insurance 1.21 (0.97, 1.50) 0.75 (0.60, 0.92)* 0.84 (0.65, 1.08) 0.61 (0.47, 0.79)* 0.88 (0.62, 1.26) 0.42 (0.31, 0.58)* 

 p for interaction <0.001 <0.001 <0.001 

Stage III 

Age and year 1.30 (1.07, 1.60)* 0.94 (0.77, 1.16) 1.21 (0.97, 1.51) 0.79 (0.62, 1.01) 1.08 (0.76, 1.52) 0.92 (0.69, 1.23) 

+ tumor grade 1.30 (1.06, 1.59)* 0.94 (0.77, 1.16) 1.21 (0.96, 1.51) 0.79 (0.62, 1.01) 1.09 (0.77, 1.53) 0.93 (0.70, 1.25) 

+ treatment 1.29 (1.06, 1.58)* 1.06 (0.86, 1.30) 1.15 (0.92, 1.44) 0.85 (0.67, 1.08) 1.06 (0.75, 1.49) 1.02 (0.77, 1.37) 

+ insurance 1.24 (1.02, 1.52)* 1.02 (0.83, 1.25) 1.09 (0.87, 1.37) 0.81 (0.63, 1.04) 1.03 (0.73, 1.46) 0.98 (0.73, 1.32) 

 p for interaction 0.011 0.003 0.051 

Stage IV 

 Age and year 0.96 (0.74, 1.24) 0.97 (0.77, 1.22) 1.12 (0.84, 1.49) 0.92 (0.69, 1.23) 1.04 (0.69, 1.58) 0.83 (0.60, 1.16) 

+ tumor grade 0.96 (0.74, 1.24) 0.97 (0.77, 1.22) 1.10 (0.83, 1.47) 0.93 (0.69, 1.24) 1.02 (0.67, 1.55) 0.83 (0.60, 1.16) 

+ treatment 0.93 (0.72, 1.20) 1.08 (0.86, 1.36) 1.10 (0.83, 1.47) 1.06 (0.79, 1.41) 1.02 (0.67, 1.54) 0.91 (0.65, 1.27) 



+ insurance 0.89 (0.69, 1.15) 1.01 (0.80, 1.28) 1.02 (0.76, 1.35) 1.00 (0.75, 1.34) 1.00 (0.66, 1.52) 0.88 (0.63, 1.23) 

 p for interaction 0.570 0.174 0.308 

HR-/HER2+       

Stage I 

 Age and year 5.19 (1.93, 13.96)* 1.00 (0.35, 2.88) † 0.61 (0.18, 2.06) † † 

+ tumor grade 4.95 (1.83, 13.34)* 0.97 (0.33, 2.80) † 0.60 (0.18, 2.06) † † 

+ treatment 4.69 (1.73, 12.68)* 0.99 (0.34, 2.86) † 0.60 (0.18, 2.05) † † 

+ insurance 4.11 (1.51, 11.19)* 0.87 (0.30, 2.52) † 0.44 (0.13, 1.56) † † 

 p for interaction 0.005 0.696 0.719 

Stage II 

Age and year 1.83 (0.93, 3.59) 0.75 (0.43, 1.30) 1.33 (0.65, 2.71) 0.51 (0.27, 0.93)* † † 

+ tumor grade 1.80 (0.92, 3.53) 0.74 (0.42, 1.28) 1.33 (0.65, 2.72) 0.50 (0.27, 0.92)* † † 

+ treatment 1.67 (0.85, 3.28) 0.88 (0.51, 1.52) 1.18 (0.58, 2.42) 0.55 (0.30, 1.01) † † 

+ insurance 1.49 (0.75, 2.93) 0.80 (0.46, 1.40) 1.05 (0.51, 2.16) 0.48 (0.26, 0.89)* † † 

 p for interaction 0.011 0.002 0.002 

Stage III 

Age and year 1.29 (0.83, 2.04) 0.68 (0.45, 1.04) 1.31 (0.83, 2.08) 0.69 (0.44, 1.06) 1.08 (0.60, 1.94) 0.46 (0.29, 0.75)* 

+ tumor grade 1.29 (0.82, 2.04) 0.69 (0.45, 1.05) 1.31 (0.83, 2.08) 0.70 (0.45, 1.08) 1.10 (0.61, 1.97) 0.47 (0.29, 0.76)* 

+ treatment 1.41 (0.89, 2.22) 0.80 (0.52, 1.22) 1.34 (0.84, 2.12) 0.78 (0.51, 1.20) 1.19 (0.66, 2.14) 0.54 (0.33, 0.87)* 

+ insurance 1.35 (0.85, 2.13) 0.79 (0.52, 1.22) 1.28 (0.80, 2.04) 0.73 (0.47, 1.13) 1.18 (0.65, 2.12) 0.51 (0.32, 0.83)* 

 p for interaction <0.001 0.005 0.002 

Stage IV 

Age and year 1.76 (1.16, 2.65)* 1.02 (0.69, 1.50) 1.42 (0.91, 2.21) 1.02 (0.67, 1.56) 0.83 (0.43, 1.63) 0.62 (0.39, 0.97)* 

+ tumor grade 1.74 (1.15, 2.63)* 1.03 (0.70, 1.51) 1.39 (0.89, 2.17) 1.05 (0.69, 1.60) 0.86 (0.44, 1.68) 0.62 (0.39, 0.98)* 

+ treatment 1.67 (1.10, 2.52)* 1.06 (0.72, 1.56) 1.42 (0.91, 2.21) 1.04 (0.68, 1.60) 0.78 (0.40, 1.54) 0.75 (0.48, 1.18) 

+ insurance 1.52 (1.00, 2.31)* 0.97 (0.66, 1.43) 1.30 (0.83, 2.03) 0.91 (0.59, 1.39) 0.79 (0.40, 1.55) 0.68 (0.43, 1.08) 



*significant at p=0.05 

a. Adjusted for age at diagnosis (as a continuous variable) and year at diagnosis (as a categorical variable). 

b. Adjusted for age at diagnosis, year at diagnosis, and tumor grade (I, II, III/IV , unknown). 

c. Adjusted for age at diagnosis, year at diagnosis, tumor grade, and definitive local treatment (breast-conserving surgery and radiation, mastectomy with or 

without radiation, other) and chemotherapy (yes, no). 

d. Adjusted for age at diagnosis, year at diagnosis, tumor grade, definitive local treatment, chemotherapy, and insurance status (uninsured, any Medicaid, insured, 

insured/no specifics). 
† <5 breast cancer deaths occurred in this group and thus HRs could not be reliably reported. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 p for interaction 0.043 0.259 0.509 



Table 3. Hazard ratios and 95% confidence intervals for breast cancer-specific mortality comparing different ethnic subgroups of Asian/Pacific 

Islander women to non-Hispanic White women diagnosed with HR+/HER2- or triple-negative breast cancer between 2010-2016, SEER 18 

registries.  

  Chinese Filipino Indian Subcontinent 

 
Adjustment 

variables 

Age <50 

(N=1,189) 

Age 50+ 

(N=2,651) 

Age <50 

(N=1,229) 

Age 50+ 

(N=4,011) 

Age<50 

(N=847) 

Age 50+ 

(N=1,434) 

HR+/HER2-        

Stage I/II 

Age and yeara 0.42 (0.17, 1.02) 0.25 (0.16, 0.38)* 0.43 (0.18, 1.03) 0.25 (0.17, 0.36)* 0.95 (0.42, 2.12) 0.33 (0.19, 0.58)* 

+ tumor gradeb 0.40 (0.17, 0.97)* 0.25 (0.16, 0.39)* 0.42 (0.17, 1.01) 0.25 (0.17, 0.37)* 0.85 (0.38, 1.91) 0.35 (0.20, 0.61)* 

+ treatmentc 0.42 (0.17, 1.01) 0.33 (0.21, 0.51)* 0.41 (0.17, 0.98)* 0.31 (0.21, 0.45)* 0.86 (0.38, 1.93) 0.46 (0.26, 0.80)* 

+ insuranced 0.41 (0.17, 1.00)* 0.29 (0.19, 0.46)* 0.41 (0.17, 0.98)* 0.28 (0.20, 0.41)* 0.85 (0.38, 1.90) 0.39 (0.22, 0.69)* 

 p for interaction <0.001 <0.001 <0.001 

Stage III/IV 

Age and year 0.81 (0.50, 1.31) 0.80 (0.58, 1.10) 1.14 (0.78, 1.65) 0.78 (0.62, 0.99)* 0.83 (0.50, 1.39) 0.83 (0.59, 1.16) 

+ tumor grade 0.81 (0.50, 1.30) 0.78 (0.57, 1.07) 1.07 (0.74, 1.55) 0.75 (0.60, 0.95)* 0.77 (0.46, 1.28) 0.82 (0.58, 1.16) 

+ treatment 0.75 (0.46, 1.22) 0.86 (0.63, 1.18) 1.05 (0.72, 1.52) 0.82 (0.65, 1.03) 0.91 (0.54, 1.51) 0.79 (0.56, 1.11) 

+ insurance 0.74 (0.46, 1.20) 0.82 (0.60, 1.12) 1.01 (0.70, 1.47) 0.76 (0.60, 0.96)* 0.91 (0.54, 1.51) 0.71 (0.50, 1.00)* 

 p for interaction 0.857 0.233 0.896 

Triple-Negative       

Stage I/II 

Age and year 1.50 (0.82, 2.74) 0.19 (0.09, 0.40)* 0.88 (0.44, 1.78) 0.42 (0.25, 0.70)* 0.82 (0.39, 1.74) 0.63 (0.33, 1.20) 

+ tumor grade 1.47 (0.80, 2.68) 0.21 (0.10, 0.44)* 0.89 (0.44, 1.80) 0.45 (0.27, 0.75)* 0.81 (0.38, 1.71) 0.61 (0.32, 1.15) 

+ treatments 1.47 (0.81, 2.68) 0.23 (0.11, 0.48)* 0.84 (0.42, 1.70) 0.45 (0.27, 0.76)* 0.80 (0.38, 1.70) 0.70 (0.37, 1.32) 

+ insurance 1.49 (0.81, 2.71) 0.21 (0.10, 0.45)* 0.82 (0.41, 1.66) 0.44 (0.26, 0.74)* 0.82 (0.39, 1.74) 0.66 (0.35, 1.26) 

 p for interaction <0.001 <0.001 <0.001 



*significant at p=0.05 

a. Adjusted for age at diagnosis (as a continuous variable) and year at diagnosis (as a categorical variable). 

b. Adjusted for age at diagnosis, year at diagnosis, and tumor grade (I, II, III/IV , unknown). 

c. Adjusted for age at diagnosis, year at diagnosis, tumor grade, and definitive local treatment (breast-conserving surgery and radiation, mastectomy with or 

without radiation, other) and chemotherapy (yes, no). 

d. Adjusted for age at diagnosis, year at diagnosis, tumor grade, definitive local treatment, chemotherapy, and insurance status (uninsured, any Medicaid, insured, 

insured/no specifics). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stage III/IV 

Age and year 0.77 (0.34, 1.73) 1.37 (0.90, 2.07) 0.79 (0.37, 1.67) 0.95 (0.66, 1.36) 1.17 (0.69, 2.00) 0.56 (0.26, 1.20) 

+ tumor grade 0.77 (0.34, 1.73) 1.40 (0.92, 2.12) 0.81 (0.38, 1.72) 0.98 (0.68, 1.40) 1.14 (0.67, 1.95) 0.59 (0.28, 1.25) 

+ treatment 0.64 (0.29, 1.45) 1.37 (0.91, 2.08) 0.70 (0.33, 1.48) 1.11 (0.77, 1.59) 1.16 (0.68, 1.99) 0.51 (0.24, 1.09) 

+ insurance 0.62 (0.28, 1.40) 1.30 (0.86, 1.97) 0.68 (0.32, 1.45) 1.04 (0.73, 1.50) 1.16 (0.68, 1.97) 0.47 (0.22, 1.01) 

 p for interaction 0.336 0.740 0.236 



Table 4. Hazard ratios and 95% confidence intervals for breast cancer specific mortality comparing different ethnic subgroups of Hispanic White 

women to non-Hispanic White women diagnosed with HR+/HER- or triple-negative breast cancer between 2010-2015, SEER 18 registries. 

  Mexican Puerto Rican South/Central American 

 
Adjustment 

variables 

Age <50 

(N=5,032) 

Age 50+ 

(N=5,022) 

Age <50 

(N=633) 

Age 50+ 

(N=645) 

Age<50 

(N=1,684) 

Age 50+ 

(N=1,761) 

HR+/HER2-        

Stage I/II 

Age and yeara 2.29 (1.47, 3.56)* 0.55 (0.39, 0.78)* † 0.61 (0.30, 1.24) 3.28 (1.74, 6.20)* 0.31 (0.16, 0.59)* 

+ tumor gradeb 2.10 (1.35, 3.26)* 0.57 (0.40, 0.82)* † 0.62 (0.30, 1.26) 2.97 (1.58, 5.61)* 0.33 (0.17, 0.63)* 

+ treatmentc 1.88 (1.21, 2.92)* 0.69 (0.48, 0.98)* † 0.78 (0.38, 1.60) 2.73 (1.45, 5.15)* 0.40 (0.21, 0.75)* 

+ insuranced 1.46 (0.94, 2.28) 0.56 (0.39, 0.79)* † 0.65 (0.32, 1.32) 2.26 (1.19, 4.28)* 0.33 (0.17, 0.62)* 

 p for interaction <0.001 <0.001 <0.001 

Stage III/IV 

Age and year 1.44 (1.11, 1.86)* 0.98 (0.78, 1.23) 1.34 (0.55, 3.23) 1.18 (0.74, 1.87) 1.22 (0.69, 2.17) 0.69 (0.46, 1.03) 

+ tumor grade 1.35 (1.04, 1.75)* 0.96 (0.77, 1.21) 1.20 (0.50, 2.90) 1.10 (0.69, 1.76) 1.17 (0.66, 2.07) 0.68 (0.46, 1.02) 

+ treatment 1.28 (0.99, 1.66) 1.07 (0.85, 1.34) 1.34 (0.56, 3.24) 1.04 (0.65, 1.66) 1.22 (0.69, 2.16) 0.71 (0.47, 1.05) 

+ insurance 1.10 (0.85, 1.43) 0.92 (0.73, 1.16) 1.22 (0.51, 2.96) 0.90 (0.56, 1.43) 1.11 (0.63, 1.98) 0.61 (0.41, 0.92)* 

 p for interaction 0.065 0.752 0.238 

Triple-Negative       

Stage I/II 

Age and year 1.44 (0.95, 2.18) 0.92 (0.62, 1.36) 3.29 (1.55, 6.98)* 0.92 (0.38, 2.26) † 0.88 (0.48, 1.60) 

+ tumor grade 1.42 (0.94, 2.15) 0.89 (0.60, 1.31) 3.33 (1.57, 7.07)* 0.85 (0.35, 2.10) † 0.88 (0.48, 1.60) 

+ treatment 1.37 (0.90, 2.07) 0.91 (0.61, 1.35) 3.20 (1.51, 6.81)* 0.95 (0.39, 2.34) † 0.92 (0.51, 1.68) 

+ insurance 1.13 (0.74, 1.73) 0.77 (0.52, 1.15) 2.92 (1.37, 6.22)* 0.87 (0.35, 2.15)* † 0.79 (0.44, 1.45) 

 p for interaction <0.001 <0.001 <0.001 

Stage III/IV Age and year 1.19 (0.89, 1.58) 0.68 (0.48, 0.95)* 1.54 (0.73, 3.26) 1.09 (0.57, 2.07) 0.85 (0.40, 1.80) 0.88 (0.53, 1.45) 



*significant at p=0.05 

a. Adjusted for age at diagnosis (as a continuous variable) and year at diagnosis (as a categorical variable). 

b. Adjusted for age at diagnosis, year at diagnosis, and tumor grade (I, II, III/IV , unknown). 

c. Adjusted for age at diagnosis, year at diagnosis, tumor grade, and definitive local treatment (breast-conserving surgery and radiation, mastectomy with or 

without radiation, other) and chemotherapy (yes, no). 

d. Adjusted for age at diagnosis, year at diagnosis, tumor grade, definitive local treatment, chemotherapy, and insurance status (uninsured, any Medicaid, insured, 

insured/no specifics). 
† <5 breast cancer deaths occurred in this group and thus HRs could not be reliably reported. 

 

 

 

 

 

 

 

 

 

 

 

 

+ tumor grade 1.19 (0.89, 1.58) 0.68 (0.48, 0.95)* 1.41 (0.66, 2.98) 1.07 (0.56, 2.03) 0.87 (0.41, 1.85) 0.88 (0.54, 1.45) 

+ treatment 1.05 (0.79, 1.40) 0.66 (0.47, 0.93)* 1.78 (0.84, 3.78) 1.41 (0.74, 2.69) 0.92 (0.44, 1.95) 0.97 (0.59, 1.60) 

+ insurance 0.91 (0.68, 1.22) 0.59 (0.42, 0.83)* 1.52 (0.72, 3.25) 1.28 (0.67, 2.44) 0.78 (0.37, 1.65) 0.79 (0.47, 1.31) 

 p for interaction 0.026 0.411 0.349 



Figure 1. Kaplan-Meier curves for breast cancer-specific survival by molecular subtype among Non-Hispanic White, Hispanic White, African-

American, Asian/Pacific Islander, and American Indian/Alaska Native women diagnosed with breast cancer between 2010-2016, SEER 18 

registries. P-value<0.001 for all stratified log-rank tests, with stage as stratifying variable. 
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