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Executive Summary

Series of four monographs

This monograph is the result of a collaborative data analysis project conducted by researchers
from the University of California, Irvine under the guidance of the Orange County Affiliate of
Susan G. Komen for the Cure, and the LINR 2 csraniuidtyadvisory group. It is the second in a
series of four examining breast cancer incidence and mortality in Orange County, California.

Focus onbreast cancer mortality

The focus of this second monograph is disparities in breast cancer mortality in Orange County.
We examine which female Orange County residents diagnosed with breast cancer are at risk of
dying from breast cancer (eliminating other causes of death) within five-years of their diagnosis.
We were interested in finding out whether there were disparities in breast cancer mortality by
age, race/ethnicity, health insurance payer, religion, marital status, socioeconomic status,
education, and place of residence, or disparities in treatment delay and treatment location.

Methods

We analyzed California Cancer Registry records for 13,575 female residents of Orange County
who were diagnosed with primary invasive breast cancer between January 1, 1991 and
December 31, 2000. Tumor and patient characteristics were abstracted from patientsQmedical
records, neighborhood measures of socioeconomic status and education were taken from the
Census, and causes of death came from registry linkages with state and national death indices.
Cox regression was used to calculate the relative risk of breast cancer mortality within five
years of follow-up after diagnosis. All analyses were adjusted for age, race/ethnicity, year of
diagnosis, and tumor characteristics.

Tumor chara cteristics

The biological characteristics of the tumor are powerful predictors of breast cancer mortality;
especially stage at diagnosis. Compared to women with localized stage cancer, women with
distant disease had an increased relative risk of breast cancer mortality (RR=14.2). In addition
to stage, having a tumor that was hormone receptor negative, higher grade, or sized 5cm or
larger was associated with increased risk of mortality. Diffuse, inflammatory or ductal breast
cancer or having 4 or more positive lymph nodes was also associated with increased risk or
mortality.

Patients at increased risk of mortality
Controlling for age, race/ethnicity, and tumor characteristics, we found that several groups of
patients were at increased risk of five-year breast cancer mortality;

% Younger than 40 years at diagnosis

% African American race/ethnicity



% No health insurance

% Medicaid or Medicare coverage

% Divorced/separated women

RIAGAY3I AY YSAIKO2NK22Ra NXYY1SR Ay GKS

f 26854

% Living in neighborhoods rankediy G KS t2¢Sad ¢ F2NJ SRdzOI GA2Y

Many of these characteristics are related; the primary factors are socioeconomic status and
health insurance status. African American breast cancer patients were not at increased risk of
mortality compared with non-Hispanic whites, after we had controlled for health insurance,
socioeconomic status, education and marital status. Social and economic disadvantage also
explained why divorced/separated patients had increased risk.

Recommendations

We recommend that community groups find ways of supporting disadvantaged breast cancer
patients socially and economically, examples include counseling, patient navigation to help with
scheduling appointments and arranging child-care and transport and dealing with financial and
insurance issues. Health providers can help by creating systems that can follow-up patients
who have missed appointments; centralizing services so that screening, diagnosis, and
treatment can all occur at one place; and by developing computerized treatment guidelines and
associated quality audits to check that guidelines are followed.

Unlike the other groups we identified, women who were diagnosed before the age of 40 were
not at increased risk of breast cancer mortality because of their social and economic
circumstances. We recommend further research to determine why women younger than 40 are
at increased risk of dying from their diagnosis, to examine the quality of care for younger
patients, and to recommend specialized best practice guidelines for their treatment.
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Introduction

Series ofmonographs
This is a collaborative data analysis project conducted by researchers from the University of
California, Irvine under the guidance of the Orange County Affiliate of Susan G. Komen for the

[ dzNB>X yR (KS LINE2SO0G0.Orke pdmse of dag” grajeét is to Rdeksd 2 NB

knowledge about breast cancer in Orange County, California, and to help the Orange County
Affiliate of Susan G. Komen for the Cure to identify and address local unmet needs. This
monograph is the second in a series of four analyzing existing cancer data collected by the
California Cancer Registry. The third and fourth monographs will be published in June and
September 2008.

Breast cancer mortality in Orange County

More than 300 female Orange County residents die of breast cancer each year (2003-05).
During 2003-05, the age-adjusted mortality rate for breast cancer was 20.4 deaths per 100,000
females in the general Orange County population (1). In California the rate was 22.7. Breast
cancer is the second leading cause of cancer death for women in Orange County; second only to
cancer of the lung and bronchus (2).

Orange County ranks 15™ out of 58 counties in the state of California for age-adjusted breast
cancer mortality (where 1° rank is the lowest mortality rate) (1). Orange County ranks 31° for

age-adjusted breast cancer incidence (3). For all-cause mortality Orange County ranks 10" (1).

Since 1990, the mortality rate of breast cancer in Orange County has decreased (figure 1), from
30.0 deaths per 100,000 females in 1990 to 18.6 in 2004 (2).

FIGURE 1. Annual age-adjusted breast cancer mortality rate, with estimated linear trend,
Orange County, 1991-2004.
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Source: Ikei R, Rowley K, Zell JA, et al. Cancer Incidence and Mortality in Orange County, 2000-
2004 (2).
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Focus on disparity in breast cancer mortality

The focus of this second monograph is disparities in breast cancer mortality in Orange County.
We examine which of the female Orange County residents who were diagnosed with breast
cancer are at risk of dying from breast cancer (eliminating other causes of death) within five-
years of their diagnosis. We chose five-year mortality because it was a convenient length of
time for which we had sufficient data for analysis. Cancer deaths can occur beyond five years
after diagnosis; 89% of women diagnosed with breast cancer will be living five years after
diagnosis and 81% will survive 10 years (4).

We were interested in finding out whether there were disparities in breast cancer mortality by
age, race/ethnicity, health insurance payer, religion, marital status, socioeconomic status,
education, and place of residence, or disparities in treatment delay and treatment location.



Method s

Breast cancer records

The breast cancer data used in this report were collected by the Cancer Surveillance Program of
Orange County and reported to the statewide, population-based California Cancer Registry
(CCR). Reporting of cancer cases to the CCR is mandated by state law. This report includes
13,575 female residents of Orange County, California diagnosed with primary invasive breast
cancer, during the period January 1, 1991 and December 31, 2000. The annual case counts of
breast cancer among males were too small to be included in the analysis. We excluded females
with in situ cancer (n=2337) because of the minimal impact of in situcancer on mortality, and
females with unknown stage at diagnosis (n=565), unknown follow-up time (n=11), unknown
cause of death (n=79) and those diagnosed at autopsy or identified by death certificate (n=15).

Tumor characteristics

Tumor characteristics were abstracted from patient medical records. We categorized tumors
using the Surveillance, Epidemiology and End Results (SEER) summary stages (5) which describe
the spread of the cancer at diagnosis. We categorized tumors as; localized (confined to the
breast tissue), regional extension only (tumor has extended directly from the breast to the
pectoral fascia, subcutaneous tissue, chest wall, ribs or skin), regional lymph nodes only (tumor
has spread beyond the breast to regional lymph nodes), regional extension and lymph nodes
(tumor has spread beyond the breast by direct extension and to regional lymph nodes) , and
distant (tumor has spread beyond the breast to distant sites or by further direct extension).

Histological grade or differentiation defines how closely the cancer cells resemble normal
tissue, and is defined by the SEER Program Code Manual by increasing level of severity as; well
differentiated, moderately differentiated, poorly differentiated, or undifferentiated (6). We
grouped tumors into five broad histological types; ductal, lobular, mixed ductal and lobular,
inflammatory, or other specified histology. Hormone receptor status combines two tumor
markers; estrogen receptor and progesterone receptor status. We also include the size of the
tumor (in centimeters) and the number of positive lymph nodes. Unfortunately we could not
include HER2/neu marker status, which is a protein found in faster-growing cancers and an
indicator of prognosis, because the CCR only began routinely collecting this information in 1999

(7).

Patient characteristics

CCR records include patient characteristics such as age at diagnosis, race/ethnicity, religion,
health insurance payer, and marital status, ascertained from specific statements in medical
records (7).

Race/ethnicity was aggregated into five groups; African American, Asian Pacific Islander (which
includes Chinese, Japanese, Korean, Hawaiian or Pacific Islander, Filipino, Vietnamese, other
South East Asian (includes Burmese, Cambodian, Hmong, Indonesian, Thai and Laotian), South
Asian including Indian, Pakistani, Sri Lankan, Nepalese, and Bangladeshi), Hispanic (which
includes Mexican, South and Central American, Caribbean specifically Puerto Rican, Cuban, and
Dominican, other including European or other unspecified Hispanic), non-Hispanic white, and

10



other or mixed race/ethnicity. Health insurance payer is the primary source of payment to the
hospital at the time of admission and we categorized payer into Managed Care/HMO/PPO
(note that these types could not be distinguished), Medicaid, Medicare, military or other public
finding (includes TRICARE, Veterans Affairs, county-funded and Indian/Public Health Service),
not insured (includes self-pay), insured but unknown type, and unknown if insured. Marital
status was categorized into five groups: never married, married/cohabitating, widowed,
divorced/separated, and unknown.

Socioeconomic status and education

The indices of socioeconomic status (SES) and education used in the report are population-
based and not individually-specific; using these indices is an accepted and valid practice (8).
Values are assigned according to the census block group of residence at diagnosis; each block
group is small, containing only approximately 1,000 people. The education index was created
by Liu et al (8). The SES index, created by Yost et al (9), is a composite of income (median
income, median house value, median rent, proportion below 200 percent of the poverty level),
occupation (proportion blue-collar workers, proportion in workforce with no job), and
education (Liu education index).

Treatment delay and location

Place of residence at diagnosis was categorized into 27 Medical Service Study Areas (MSSAS).
MSSAs group one or more census tracts, and they are the defined geographic analysis unit for
the California Office of Statewide Health Planning and Development (OSHPD) (10). OSHPD
designed the study areas specifically for identifying geographic areas of unmet healthcare need.

Ly 2NRSNJ G2 SadAYFrdiS GKS RAalGlyOS FNRY
compared the MSSA in which the patient lived at the time of diagnosis with the MSSA of the
hospital (or other facility) where the patient was being treated for their breast cancer.

We YSI adzZNBR Wi NB I (th¢ SiffeienceFbéhivekndtie datz@dfAdidgRosis and the
date that therapy was initiated. We categorized the delay into less than one month, or one
month or more, following previous research (11).

Determining five -year mortality

The CCR routinely updates vital status and follow-up information for all patients with cancer,
using linkages with state and national death indices, as well as Health Care Financing
Il RYAYAAUGNI GA2Yy TFegidtr&iandiles Rvdtdr @e§ishabicn filds, AS@is WeauBty
Administration files, national credit agency records, and other databases, as well as contact

with patients, K2 a LA G I f & | Yy R Pdedtsirk tidisiaralysia Were fofovied OrSitald

status from diagnosis in 1991-2000 for five years; the last date of follow-up was December 31,
2005.

Statistical models

We used a Cox regression model to calculate the relative risk (RR) of breast cancer death within
five-years of diagnosis. We adjusted for age at diagnosis, year of diagnosis (because mortality
rates have reduced over time), race/ethnicity and tumor characteristics.

11
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In Cox regression modeling, statisticians have developed ways to account for subjects with

incomplete data on the event of interest. When a subject becomes lost to follow-up (i.e. moves

out of the country) or does not experience the event of interest prior to the conclusion of the

study (i.e. women who died of causes other than breast cancer)> (G KS& I NB &l AR (2
Fd GKS GAYS 2F (KIFG S@Syido Ly GKS adrdaAradaol
OSyaz2zNAy3dQ (G2 GKS Iylfearas Iy Rediakekedifsoiel ya oS
women are not followed for the full five years.

Generally, the largest category of each covariate was selected as the reference group to ensure

that the RR calculated would be stable. All statistical analyses were conducted using SAS 9.1
(SAS Institute Cary, NC).

12



Tumor Characteristics

Most of the breast cancer patients were diagnosed with localized disease (63%) with negative
lymph nodes (56%), ductal histology (74%) and a tumor sized 2cm or smaller (58%) (table 1).
Grade and hormone receptor status were missing for quite a few women despite being actively
collected by the CCR since 1990; however 44% of women had estrogen and progesterone
receptor positive cancer and 52% had a lower grade cancer (well or moderately differentiated).

We used a stepwise Cox regression to see which of these factors were most associated with risk
of breast cancer mortality within five years of diagnosis among female breast cancer patients
living in Orange County. The tumor characteristics are presented in table 1 in order of the
strength of association with five-year breast cancer mortality, after adjustment for age at
diagnosis, year of diagnosis and the other characteristics in the table.

The stage of the tumor at diagnosis was the most important predictor of breast cancer
mortality. A late diagnosis, when the tumor had already metastasized to another organ outside
2T ONBI ad ikciedsarde riskbFokedstickngérinniality substantially, but very
few women in Orange County presented with distant disease (4%). Compared to women that
presented with W£ 2 O [tudmar$ (iiGed to the breast), women who were diagnosed with
WNBEIA2Yy Il Q RA §kddD&ondothedaieastNhadKihciased risk of five-year
mortality. This is consistent with the findings of other researchers (12; 13).

Risk of breast cancer mortality was increased for women diagnosed with estrogen-receptor
negative or progesterone-receptor negative tumors, and especially increased for women with
tumors that were negative for both receptors. Hormone receptor positive tumors were
associated with decreased risk of mortality in our analyses and other studies (14; 13); these
tumors are responsive to hormone therapy treatment and are therefore easier to treat.

NEBFad OFyOSNI dKFG KIFIa LINPINBaaSR (G2 fe&YLK y2
form of disease that will tend to metastasize to distant sites. Research has found that having
four or more positive regional lymph nodes is associated with increased risk of breast cancer
death (15; 13) but having between one and three positive nodes had the same prognosis as
having negative nodes (16); which is also what we found.

Women presenting with tumors that were poorly differentiated or undifferentiated (higher
grade) had an increased risk of five-year breast cancer death, compared to women presenting
with moderately or well differentiated tumors (lower grade), as reported in other research (14;
12; 13). Women with larger or more diffuse tumors were at increased risk of mortality in
comparison to women who were diagnosed with a tumor sized 2cm or less, which confirms
previous studies (12; 16; 13). Ductal and inflammatory cancers were associated with an
increased risk of breast cancer mortality in comparison to lobular cancers, as found in other
research (17; 18).

13



TABLH. Adjusted relative risk of fiveyear breast cancer mortality by tumor
characteristicdn=13,579, Orange County1991-2005.

Total 5 yr breast
diagnosed cancer mortality
o - Adjusted RR

Biological characteristic of the tumor 0 % 6 bp: /L

Stage
Localized 8602 63.4 1.0
Regional extension only 2712 2.0 3.79 (2.84, 5.05)
Regional lymph nodes only 3659 27.0 2.86 (2.18, 3.76)
Regional extension and lymph nodes 472 35 4.90 (3.65, 6.58)
Distant 570 4.2 | 14.17(11.26,17.82)

Estrogen receptor (ER) & progesterone receptor (PR) status
ER+, PR+ 5933 43.7 1.0
ER+, PR- 1925 14.2 1.27 (1.05, 1.55)
ER -, PR+ 1456 10.7 2.02 (1.49, 2.73)
ER-, PR- 35 26 2.66 (2.28, 3.09)
Test not done 651 4.8 217 (1.72,2.74)
ER and/or PR status unknown 3255 23.9

Number of lymph nodes
Negative nodes 7639 56.3 1.0
1-3 positive nodes 2580 19.0 0.80 (0.60, 1.08)
4-10 positive nodes 1044 7.7 1.85(1.38, 2.47)
>10 positive nodes 481 35 2.70 (2.02, 3.60)
Positive nodes, number unknown 76 0.6 2.82(1.84,4.32)
Unknown nodes (includes inflammatory carcinoma) 1755 129

Histological grade/differentiation
Well differentiated 2180 16.1 1.0
Moderately differentiated 4878 35.9 2.77 (1.96, 3.92)
Poorly differentiated 3855 28.4 4,55 (3.22,6.42)
Undifferentiated 270 2.0 6.12 (4.02,9.32)
Grade and differentiation not stated 2392 17.6

Tumor size (cm)
R 7805 575 1.0
2.1¢5.0 3826 28.2 1.89 (1.64, 2.19)
>5 705 5.2 2.36 (1.95, 2.85)
Diffuse 207 15 2.73(2.00, 3.71)
Unknown size (includes multifocal) 1032 7.6

Histology
Lobular 1107 8.2 1.0
Ductal 10021 73.8 1.43(1.13,1.79)
Mixed ductal and lobular 1031 7.6 1.34(0.98, 1.83)
Inflammatory 168 1.2 1.60(1.11, 2.30)
Other specified histology 1248 9.2 1.23(0.94,1.61)

*RR, relative risk; Cl, confidence interval.
MWAdjusted for age at diagnosis, year of diagnosis, and other variables in the table.

14



Age

Very few of the women diagnosed with primary breast cancer in Orange County between 1991
and 2000 were younger than 40 years (7%), but they had more than double the increased risk
(RR=2.74) of breast cancer mortality within five-years of diagnosis, compared with women who
were 70 years or older at diagnosis (table 2). The estimates are adjusted for year of diagnosis,
race/ethnicity, and the characteristics of the tumor at diagnosis.

TABLE2.  Adjusted relative risk of fiveyearbreast cancer mortality by age at diagnosis
(n=13,575, Orange County, 1992005

Total diagnosed 5 yr breast cancer mortality
Age at diagnosis n % Adjusted RR (95% Cl)* 1
>69 3946 29.1 1.0
55-69 4485 33.0 0.95(0.63, 1.44)
40-54 4200 30.9 1.46 (0.84, 2.51)
<40yrs 944 7.0 2.74 (1.31,5.73)

*RR, relative risk; Cl, confidence interval.
WAdjusted for year of diagnosis, race/ethnicity and all tumor characteristics in table 1.

In a separate model (data not shown), we made additional adjustment for marital status, health
insurance status, and neighborhood education and socioeconomic status, but the increased
relative risk of five-year mortality for women younger than 40 years remained just as high.

Our findings suggest that younger women diagnosed with breast cancer are not disadvantaged
in terms of social support or socioeconomically, but that they face disparity in treatment. Breast
cancer in premenopausal women may respond differently to treatment (19) so best practice
guidelines need to be developed specifically for young women. There are few young breast
cancer patients so treatment providers may have less experience in dealing with them and
younger women may be underrepresented in research or clinical trials evaluating new drugs or
other therapies. Our next monograph will focus on young women and breast cancer.

15



Less than one percent of the women in Orange County diagnosed with breast cancer are
African American, but African American women had a significantly increased risk (RR=1.50) of
five-year breast cancer mortality compared with non-Hispanic whites (table 3). National studies
have also consistently found that African Americans are at an increased risk of breast cancer
mortality than other women (20; 13; 12; 21), and that this risk is independent of the tumor
characteristics at diagnosis (21; 13; 22). This indicates that African American women face

Race and Ehnicity

inequalities in access to or receipt of quality health care (23; 24).

The risk of five-year breast cancer mortality Asian Pacific Islander and Hispanic breast cancer

patients was not significantly different from the risk for non-Hispanic white women.

TABLB.  Adjusted relative risk of fiveyear breast cancer mortalityby race/ethnicity
(aggregatel) (n=13,573, Orange County, 1992005
Total diagnosed | 5 yr breast cancer mortality
n % Adjusted RR (95% Cl)* 1
Non-Hispanic white 11163 82.2 1.0
African American 125 0.9 1.50(1.04, 2.16)
Asian Pacific Islander 932 6.9 0.82(0.66, 1.03)
Hispanic 1286 9.5 0.85(0.71, 1.01)
Other 69 0.5

*RR, relative risk; Cl, confidence interval.
U Adjusted for age at diagnosis, year of diagnosis and all tumor characteristics in table 1.

In a separate model, we additionally adjusted for neighborhood socioeconomic status (SES),
neighborhood education, health insurance status and marital status (table 4). African American
race/ethnicity was no longer significantly associated with an increased risk of five-year
mortality when these other factors were included in the multivariate analysis. In other words,
African American breast cancer patients face disadvantage in socioeconomic status, education,

and social support which increases their risk of dying from their diagnosis.

TABLE 4.

Examining effect modification imdjusted relative risk of we-year breast

cancermortality by race/ethnicity (n=13,575), Orang County, 19922005

SES

Additional adjustment factor added4

Education

Health insurance

Marital Status

Non-Hispanic white
African American
Asian Pacific Islander
Hispanic

Other

1.0
1.44 (1.00, 2.09)
0.80 (0.64, 1.00)
0.80 (0.67, 0.96)

1.0
1.43 (0.99, 2.07)
0.81 (0.64, 1.01)
0.81 (0.67, 0.97)

1.0
1.39 (0.96, 2.02)
0.79 (0.63, 0.99)
0.78 (0.65, 0.93)

1.0
1.37(0.94, 1.99)
0.79 (0.63, 1.00)
0.78 (0.65, 0.94)

u 9 OK djstedRds dge at diagnosis, year of diagnosis and all tumor characteristics in table 1.
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Disaggregating racial/ethnic groups can sometimes reveal differences within groups, and so we
explored risk of breast cancer death by sub-populations within Asian Pacific Islander and
Hispanic groups (table 5). The number of women diagnosed with breast cancer in many of the
racial/ethnic subgroups is very small; the confidence intervals are accordingly wide (and not
statistically significant) and it is possible that we could miss trends.

Risk of five-year breast cancer mortality for any of the Asian Pacific Islander or Hispanic groups
was not significantly different from risk for non-Hispanic whites, with the exception of other
Hispanic women who had a slightly reduced risk (RR=0.74) and South and Central American
women who had reduced risk (RR=0.29) but the total numbers are fairly small and so we

should be cautious in interpretation of this result.

TABLE.  Adjusted relative risk of fiveyear breast cancer mortalityby race/ethnicity
(detailed) (n=13,579, Orange County, 1992005

Total diagnosed | 5 yr breast cancer mortality
n % Adjusted RR (95% Cl)* .1
Non-Hispanic white 11163 82.2 1.0
African American 125 0.9 1.51(1.04,2.18)
Asian Pacific Islander
Chinese 119 0.9 1.02 (0.58, 1.81)
Japanese 152 1.1 0.92 (0.54, 1.54)
Korean 67 0.5 0.58 (0.18, 1.81)
Pacific Islander - - -
South Asian 62 0.5 1.20(0.59, 2.44)
South East Asian: Filipino 155 1.1 0.88 (0.52, 1.48)
South East Asian: Vietnamese 187 14 0.76 (0.49, 1.18)
Other South East Asian 167 1.2 0.58 (0.31, 1.10)
Hispanic
Caribbean - - -
Mexican 353 2.6 1.18(0.91, 1.53)
South & Central American 79 0.6 0.29(0.13, 0.66)
Other Hispanic 812 6.0 0.74 (0.59, 0.94)
Other/unknown 69 0.5

*RR, relative risk; Cl, confidence interval.
UAdjusted for age at diagnosis, year of diagnosis and all tumor characteristics in table 1.
Note: Frequencies and relative risks not shown for subgroups where total <50.
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Health Insurance Status

Women without health insurance had an increased risk of breast cancer mortality within five
years of diagnosis (RR=1.76) compared to women with managed care, HMO, or PPO coverage
(table 6). Women covered by Medicaid, and to a lesser extent those covered by Medicare, also
had an increased relative risk of five-year breast cancer mortality compared with women with
managed care coverage. This implies that there may be disparity in access to treatment
according to health insurance type.

The risk of breast cancer death for women insured by military or other types of public funding
(excluding Medicare and Medicaid) was not significantly different from risk for women with
managed care, HMO, or PPO insurance coverage.

TABLBG.  Adjusted relative risk of fiveyear breast cancer mortalityby health insurance
payer (n=8,606, Orarge County, 195-2005

Total diagnosed | 5 yr breast cancer mortality
n % Adjusted RR (95% CI)* .1

Managed care, HMO, PPO 4238 49.2 1.0
Not insured (including self-pay) 125 15 1.76 (1.15, 2.70)
Medicaid 306 3.6 1.51(1.16, 1.98)
Medicare 2156  25.1 1.21(1.01, 1.45)
aAfAGINE 2N 23KS 90 1.1 1.03(0.61, 1.74)
Insured, but unknown type 1062 12.3 1.01(0.82,1.25)
Unknown if insured 629 7.3 1.14(0.94, 1.38)

*RR, relative risk; Cl, confidence interval.

W Adjusted for age at diagnosis, year of diagnosis, race/ethnicity and all tumor characteristics in table 1.
raAtAdl NE 2 Nngntlidé& RRICARE Geferan®Affirsizounty-funded and Indian/Public
Health Service.
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Marital Status

Divorced or separated breast cancer patients had a 23 percent increased risk of five-year breast
cancer mortality compared to married patients, after adjusting for age, race/ethnicity and
tumor characteristics (table 7). The risk of mortality for single, never married women and
widows was not significantly different from the risk for married women.

TABLE.  Adjusted relative risk of fiveyear breast cancer mortalityby marital status
(n=13,575, Orange County, 1992005

Total diagnosed | 5 yr breast cancer mortality
n % Adjusted RR (95% Cl)* 1
Married/Cohabiting 7876 58.0 1.0
Divorced/Separated 1479 10.9 1.23(1.05, 1.45)
Single, never married 1396 10.3 1.06 (0.90, 1.26)
Widowed 441 3.3 1.14(0.96, 1.34)
Unknown 2383 17.6

*RR, relative risk; Cl, confidence interval.
U Adjusted for age at diagnosis, year of diagnosis, race/ethnicity and all tumor characteristics in table 1.

Divorced/separated women are disadvantaged in terms of socioeconomic status and health
insurance, but not in education, which increased their risk of mortality relative to married

women (table 8). After controlling for SES and health insurance, divorced/separated breast
cancer patients have the same risk of five-year breast cancer mortality as married patients.

TABLB. Examining effect modification imdjusted relative risk of ive-year breast
cancer mortality, bymarital status(n=13,575), Orange County, 1920051
Additional adjustment factor added
SES Education Health insurance
1.0 1.0

Married/Cohabiting 1.0

Divorced/Separated
Single, never married
Widowed

Unknown

1.20 (1.01, 1.41)
1.02 (0.86, 1.21)
1.11(0.94, 1.31)

1.20 (1.01, 1.41)
1.02 (0.86, 1.21)
1.11 (0.94, 1.31)

1.17 (0.99, 1.38)
1.00 (0.84, 1.18)
1.10 (0.93, 1.30)

u 9 OK djstedHd dge at diagnosis, year of diagnosis, race/ethnicity and all tumor characteristics

in table 1.
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Religion

We investigated religion (table 9) because religious beliefs may affect treatment choices,
perceptions of fatalism, and can be useful for targeting outreach programs. It may also be a
surrogate for other measures such as race/ethnicity and social support.

The risk of five-year breast cancer mortality was the same for women of any of the different
religions we examined as it was for women who were not religious.

TABLBE.  Adjusted relative risk of fiveyear breast cancer mortality byreligion (n=13,579,
Orange County, 1992005

Total diagnosed | 5 yr breast cancer mortality

n % Adjusted RR (95% CI)*, 4
None 5971 44.0 1.0
Catholic 2541 18.7 1.08 (0.93, 1.26)
Christian 4242 31.3 0.92(0.81, 1.05)
Christian sects 259 19 1.38(1.00, 1.92)
Eastern religions 200 15 1.32(0.83, 2.08)
Jewish 335 2.5 0.86 (0.57, 1.30)
Other religion 27 0.2

*RR, relative risk; Cl, confidence interval.
U Adjusted for age at diagnosis, year of diagnosis, race/ethnicity and all tumor characteristics in table 1.
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Neighborhood Education and Socioeconomic Status

Low education and socioeconomic status are associated with breast cancer mortality (20; 25;
26); perhaps because of difficulty accessing medical services, or a higher prevalence of co-
morbidities that may reduce treatment options. In Orange County, women with breast cancer
who live in neighborhoods ranked in the lowest three-fifths for socioeconomic status or ranked
in the lowest two-fifths for education had a statistically significant increase in risk of dying
within five years of their diagnosis than did women who lived in neighborhoods ranked the
highest, after controlling for tumor characteristics, age, and race/ethnicity (table 10).

TABLBRO. Adjusted relative risk of fiveyear breast cancer mortalityby neighborhood
characteristics1§=13,579, Orange County, 1992005

Total diagnosed | 5 yr breast cancer mortality
n % Adjusted RR (95% Cl)* 1
Yost socioeconomic index in fifths
5 (high) 2598 19.1 1.0
4 2724 20.1 0.99 (0.82, 1.20)
3 2735 20.2 1.32 (1.10, 1.58)
2 2784 20.5 1.36 (1.14, 1.63)
1 (low) 2734 20.1 1.28 (1.07, 1.53)
Liu education index in fifths
5 (high) 2569 18.9 1.0
4 2703 19.9 1.14 (0.95, 1.37)
3 2770 20.4 1.19(0.99, 1.42)
2 2796 20.6 1.33(1.11, 1.59)
1 (low) 2737 20.2 1.23(1.03, 1.47)

*RR, relative risk; Cl, confidence interval.
W Adjusted for age at diagnosis, year of diagnosis, race/ethnicity and all tumor characteristics in table 1.
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Geographical Area

Neighborhood socioeconomic status and education were correlated with breast cancer
mortality, and so we expected that the medical service study area of residence at diagnosis
would be too. MSSA 115.2b (Rancho Santa Margarita area ¢ see appendix for full list) was
chosen as the reference since risk of breast cancer mortality was not increased in that area.
Many of the MSSAs did not differ significantly from the reference group with regard to risk of
five-year breast cancer mortality (shown as white areas on map 1), and the overall association
was not significant (p value = .35) when adjusting for age, race/ethnicity, and tumor
characteristics. The three areas most associated with an increased risk of five-year mortality
were 116a: Buena Park and La Palma RR = 2.00 (1.26, 3.17), 116i: Garden Grove South and
Santa Ana West RR = 1.97 (1.25, 3.12), and 116v: Foothill Ranch, Irvine North East and Tustin
East RR =1.92 (1.10, 3.35).
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MAP 1. Adjusted relative risK RR)of five-year breast cancer mortalityby medical
service study aregn=13,575)1991-2005

Orange County

Medical Service Study Area

San Bernardino

Los Angeles

Riverside

Orange

San Diego

0 2 4 8 Miles

Rational Service Areas (Adopted 2005 Boundaries) TS T T Y N T | Data Sources:
[ﬁ D Contiguous Counties Map Prepared by: OSHPD
g California Office of Statewide Health Planning and Development 2000 U.S. Census
MSSA Defined Areas Healthcare Workforce and Community Development Division

Shortage Desgination Program

Key: Age- and race- adjusted RR compared with area 115.2b (see appendix for key to areas)
B ww xmod JRR=1.7<1.9 [ [RR=15<17 [ [RR=1.0(low) ]
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Treatment delay

According to Gywn et al (11), there are two types of treatment delay which can affect patient
outcomes that are under the control of the health provider; delay between the initial patient
consultation (the first presentation of symptoms or date of mammogram/ultrasound) and the
O2Yy FTANXNSR RAIF3JIy2aia O6WRAFIy2arAa RSt e&Qo

FYR GKS 0S3IAYYAYISVRT RINSHQUSY (i 2080 (i Qi dzfii i y

nor could we measure delay Qy the patient in seeking the initial consultation. We are therefore
fAYAGSR (G2 SEFYAYAYy3 WIiNBIGYSYyid RStleQo

88% of the women diagnosed with breast cancer in Orange County between 1991 and 2000,
began treatment within 3 months of their diagnosis confirmation (table 11). Less than 1%
experienced a treatment delay of 3 months or more, and a further 10% were treated but the
exact dates of treatment were unknown; neither group experienced any increased risk of

Y2NI I fAGe O hiKSNJ NBaSI NOKSNBR KIF@S F2dzyR GKI

months or more has been shown to influence mortality (27); the lack of association in our
findings may be because we were lacking information on diagnosis delay.

A small proportion of breast cancer patients (1%) were not treated or it was unknown if they
were treated; they include women who declined certain procedures and women who had other
conditions which contraindicated treatment. Not surprisingly, untreated women had an
increased risk of breast cancer death. These women were more likely to be diagnosed late
stage; 56% of untreated women were diagnosed at distant stage compared with 4% of treated
women.

TABLE1 Adjusted relative risk of fiveyear breast cancer mortalitybytime between
confirmed diagnosis and initiation of treatmenfn=13,579, Orange County, 1992005

Total diagnosed 5 yr breast cancer mortality
n % Adjusted RR (95% CI)* 1
Within 3 months 11949 88.0 1.0
Longer than 3 months 124 0.9 0.72(0.42,1.22)
b2z GNBIFGYSyld 2NJ ¢ 149 1.1 2.14 (1.58, 2.90)
Treated but dates unknown 1353 10.0 1.07 (0.92, 1.24)

*RR, relative risk; Cl, confidence interval.

W Adjusted for age at diagnosis, year of diagnosis, race/ethnicity and all tumor characteristics in table 1.
rLYOf dzRSa ¢2YSy F2NJ gK2Y OSNIIFAY GNBFGYSyda
factors.

Differences in treatment delay by race/ethnicity were very small; however a higher proportion
of African American women were in the unknown/no treatment group (graph 1). Other
NBEaSI NOKSNE KI @S NBLRZNIGSR GKIFG ! Fréddnént, shd
O2Y0AY SR Of (288y14)0 WbmerRvéitli unkhawé/no treatment are also older (60%
were 70 years or older compared with 29% of treated women), and less likely to be residents of
neighborhoods with the highest socioeconomic status (8% of untreated women lived in highest
fifth versus 19% of treated women).
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GRAPH 1. Treatment delayfor breast cancer patients by race/ethnicityn€13,575),
Orange County, 1992000.

90

B Non-Hispanic white B African American M Hispanic M Asian Pacific Islander m Other/Unknown

<1 month XM Y2 No treatment/ Unknown Treated, date unknown
if treated
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Treatment Location

¢tKS f20FGA2y 2F (KS K2aLWAGFt 2N 2GKSNJ GNBI .
residence was not statistically significantly associated with risk of breast cancer death (table
12).

Our result was not statistically significant but we did not have an accurate measure of distance
0SG6SSYy (KS LI GASYydQa K2dzaS FyR (K&sessil®B |l (YSy
easy it was to travel between the two. Alternatively, our finding may suggest that there is no

disparity in access to treatment regardless of where you live in Orange County; it is a dense,

urban area so treatment facilities might be widely available.

TABLEAZ2. Adjusted relative risk of fiveyear breast cancer mortalityby treatment location
(n=13,579, Orange County, 1992005

Total diagnosed 5 yr breast cancer mortality
n % Adjusted RR (95% CI)* .1
Treated in same MSSA as residence 2422 17.8 1.0
Treated in same county, but different
MSSA as residence 9428 69.5 0.97(0.84,1.11)
Treated in different county as residence 1725 12.7 0.86 (0.71, 1.04)

*RR, relative risk; Cl, confidence interval.
W Adjusted for age at diagnosis, year of diagnosis, race/ethnicity and all tumor characteristics in table 1.
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Summary and Recommendations

For female breast cancer patients in Orange County, increased risk of mortality from breast
cancer within five years of diagnosis was associated with;
a) Characteristics of the tumor at diagnosis

% Alate stage diagnosis, especially distant cancer

% Estrogen receptor and progesterone receptor negative tumors

% 4 or more positive lymph nodes

% Higher grade tumor: poorly differentiated or undifferentiated

% Tumor diffuse or 5¢cm or larger

% Ductal or inflammatory histology

b) Patient characteristics
% Younger than 40 years at diagnosis
% African American race/ethnicity
% No insurance
% Medicaid or Medicare coverage
% Divorced/separated

c) Neighborhood characteristics
% Ranked in the lowest # for socioeconomic status
% Ranked in the lowest C for education

The highest risks observed were, inorderY € I GS & dl 3S RijhlgAdE Buddksa
being diagnosed before age 40 years, diffuse tumors, 10 or more positive lymph nodes,
hormone receptor negative tumors, 5cm or larger tumor, and uninsured.

Recommendations

Regular screening can lead to detection of a tumor when it is smaller, at an earlier stage and
more easily treated. Screening and prevention fall outside of the scope of this monograph but
we refer readers to our previous monograph in which we made recommendations for
improving early detection (29).

For African American, divorced/separated patients, and for patients living in certain areas of
Orange County with increased risks of five-year mortality, our research suggests that it is social
and economic disadvantage and health insurance status that is primarily responsible for much
of the increased risk. There is disparity in access to and receipt of quality health care according

O WRA

G2 2ySQa loAfAGe (2 LI ave decgnmmerd Shat omnrunity gfolipszNI y O S

find ways of supporting disadvantaged breast cancer patients socially and economically.
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Blackman and Masi (30) in their comprehensive review of possible interventions to address

RAGLI NRGE AYy Y2NIIFfAdGez YSy i kngandpatiedt naviggighl Ay G S
to help women overcome barriers related to work and family demands, child-care needs,
FLILRAYGYSY(d aOKSRdz Ay3as FyR FAYILIYOALFET 2N Ayad:
developing computer-based treatment guideline system, establishing quality audits to ensure

guidelines are followed, developing a system for following-up on patients who have missed
appointments, and centralizing breast care services so that screening, diagnosis and treatment

can all occur in one location. Such services in Orange County might usefully target African

American, low income patients, or neighborhoods with the lowest socioeconomic status.

Unlike the other groups we identified, patients who were diagnosed before the age of 40 were
not at increased risk of breast cancer mortality because they were disadvantaged socially and
economically. We recommend further research to identify why women younger than 40 are at
an increased risk of dying from their diagnosis and to examine the quality of care and follow-up
after treatment for younger patients. Best practice guidelines should be developed especially
for the treatment of younger patients, since response to certain hormonal therapies and
treatments may differ for women that are premenopausal (19), and there are often extra
considerations that need to be made in treatment choice for younger women, such as the need
to maintain fertility.

28



Cautions on Interpretation and Limitations

The validity and reliability of our analyses depend 2y G KS I OOdzNJ} O0& 27
from which the cancer registrars abstract information. Although the California Cancer Registry
Is a tremendously useful and complete register, numerous different institutions contribute data
and so some inconsistencies, errors, and missing data are to be expected.

It is known, for instance, that there are some misclassifications in patient characteristics.
Race/ethnicity information for cancer cases is based primarily on information contained in the
LJ- G % Sediéal®ecord. This information may be based on self-identification by the patients,
on assumptions made by an admissions clerk or other medical personnel, or on an inference
using race/ethnicity of parents, birthplace, maiden name, or last name. Stewart et al. report
thatthe/ / wQa  df 8a$skyBmgRace/ethnicity may underestimate the number of Hispanic
cases (31). Another example is the cancer registry health insurance information which does not
always accurately reflect the payer on the date of diagnosis; this has been shown to result in an
underestimation in Medicaid enrollment (32).

Statistically significant variation can occur by chance alone (especially when we are dealing with
small numbers in certain sub-populations), and additional assessment is required to separate
chance occurrences from true public health problems. Statistical significance does not
necessarily indicate the overall importance of the result. Small numbers in some sub-
populations may also mean we miss some disparity.

To ensure we had five years of follow-up for each patient we were restricted to cases diagnosed
before 2001; note that recent changes and improvements will not be detected by our report.

Lastly, we had limited ability to explain the observations we make. Treatment for breast cancer

usually requires the patient to be able to tolerate major surgery or chemotherapy; without
patientsChealth history we cannot determine whether treatment would have been possible.
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Glossary

Cox regression/survival analysis

Survival analysis is a way of examining time to a particular event in a set of data. It was
originally developed to study time until death as used here. The outcome of interest is time
from diagnosis to death.

Prognosis
Potential for survival.

Stage of tumor
Stage describes the extent of the spread of the tumor by the time that it is detected.

Localized
Invasive tumor that is confined to breast tissue only.

Regional extension only
Invasive tumor that has extended directly from the breast to the pectoral fascia,
subcutaneous tissue, chest wall, ribs or skin.

Regional lymph nodes only
Invasive tumor that has spread (metastasized) beyond the breast to regional lymph
nodes.

Regional extension and lymph nodes
Invasive tumor that has spread beyond the breast to regional lymph nodes and by direct
extension.

Distant
Invasive tumor that has spread beyond the breast to distant sites or further direct
extension.

HER2/neu status

HER2/neu or human epidermal growth factor receptor 2 is a protein involved in normal cell
growth that is found in high levels in some breast cancer cells. Itis a relatively recent discovery.
Scientists have discovered that breast cancers with this oncogene are faster growing and more
likely to show resistance to chemotherapy, but it can be targeted with new treatments.

Hormone receptor status

Breast cancers are tested for the presence of estrogen and progesterone receptors. A receptor
Is a protein on the outside of a cell that can attach to specific chemicals, hormones or drugs
traveling through the bloodstream. Breast cancers can be estrogen receptor (ER) positive or
negative and progesterone receptor (PR) positive or negative. With either ER positive or PR
positive breast cancer, hormone-blocking medications, such as Tamoxifen, slow the cancer's
growth. Hormone receptor positive cancers typically grow more slowly than do hormone
receptor negative cancers.
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Positive lymph nodes
Lymph nodes are often removed to determine whether the cancer has spread; negative means
that the nodes were free of cancer on examination; positive means that cancer was detected.

Histological Grade or Differentiation

Histological grade describes how similar the cancer cells are to normal cells of the same type.
The degree that the cancer cells differ from normal breast cells when viewed under a
microscope can be graded on a scale of histological differentiation. Low grade cancer cells (well
differentiated) look most like normal cells. High grade cancer cells (undifferentiated) look least
like normal cells.

Ductal cancers
About 70 percent of invasive breast cancers have ductal histology. The cancer cells form in the
lining of a milk duct, then break through the ductal wall and invade nearby breast tissue.

Lobular cancer
Invasive lobular cancer is less common than ductal. The cancer starts in milk-producing lobules
and then breaks into the surrounding breast tissue.

Relative risk (RR)

The relative risk is a way of comparing whether the probability of an event (like breast cancer
death) is the same for two groups. A reference group is chosen and then other groups are
compared to it. A RR of 1 implies that the event is equally likely in both groups. A RR greater
than 1 implies that the event is more likely for that group than the reference, and a RR less than
1 implies that the event is less likely for that group than the reference.

Confidence Interval (CI)

A risk ratio is statistically significant if the 95% confidence interval does not cross the value of 1.
A confidence interval of (0.80, 0.90) or (1.10, 1.20) is significantly different from the reference
group, whereas (0.90, 1.10) indicates that the difference between the two groups is not
statistically significant and there is a 5% chance that the difference occurred due to normal
(random) fluctuations.
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Appendix
Key toMedical Service Studyr@as(MSSA)n Map 1

MSSA MSSA Description
number

1151 Dana Point, San Clemente, San Juan Capistrano

115.2a  Lake Forest E, Mission Viejo Cent & S

115.2b  Coto, Las Flores, Mission Viejo NW, Rancho Santa Margarita, Trabuco Canyon
115.2c  Aliso Viejo, Laguna Hills, Laguna Niguel

115.2d  Laguna Beach, Laguna Woods

116a Buena Park, La Palma

116b Santa Ana Cent

116¢ Anaheim W

116d Irvine S, Newport Beach, Newport Coast, San Joaquin Hills
116e Cypress, Los Alamitos, Rossmoor
116f Fullerton Cent & S

1169 Santa Ana S
116h City of Orange S, Santa Ana N, Tustin Foothills, Tustin W

116i Garden Grove S, Santa Ana W

116j Fountain Valley, Huntington Beach Cent
116k Brea W, Fullerton N, La Habra

116l Anaheim Cent

116m Brea E, Placentia Cent & N, Yorba Linda
116n Anaheim Hills, City of Orange E, Villa Park
1160 Irvine Central, Tustin E

116p Costa Mesa

116q Anaheim E, City of Orange N, Placentia SW

116r Garden Grove N, Stanton
116s Huntington Beach N, Seal Beach E, Westminster
116t Huntington Beach S

116u Huntington Beach W, Seal Beach W
116v Foothill Ranch, Irvine NE, Lake Forest W, Portola Hills, Tustin E
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