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Executive Summary

Series of four monographs

This is a collaborative data analysis project conducted by researchers from ikersity of
California, Irvine under the guidance of teange County Affiliate Busan G Komen for the
Cure, and thdlINP 2 &@riuditi advisory groupvhich consists of breast cancer survivors,
representatives from the local health departmerind from community based organizations
that fund or provide breast cancer serviceBhe aim of the project is to analyze existing data in
order toidentify unmet need anahform decisions of local service provision.

This monograph is the first in a series adif examining breast cancer incidence and prevalence
in Orange County, CaliforniaFuture monographs can be expected in March, June, and
September 2008

Focus on disparity in stage at diagnosis

The focus of our first monograph is disparity in stage m&abt cancer at diagnosisStage
describes the extent of the spread of the tumor by the time that it is detect early stage is

a cancer that is confined to the breast at the time of diagnosis. Late stage diagnoses are those
where the cancer had aady spread to cells outside the breast tissue before detection.

An early stage diagnosis is usually detected by regular screening (mammognapliyyical
breast examination), and is associated with a better progno&isate stage diagnosis is not as
easy to treat and is associated with lower survivedentifying which women have a higher
probability of a late stage diagnosilserefore has implications for the provision of breast cancer
screeningn the community

Methods

We examinal existing caner datathat were collected by thestatewide, populatiorbased
California Cancer RegistfCR) Reporting of cancer cases to the CCR is mandated by state
law. The cases included here are breast cancers diagnosed among female residents of Orange
County,California between January 1, 1990 and December 31, 2004. The annual case counts of
breast cancer among males were too small to be included in the analysis.

For the analyses, logistic regression was used to calculate the probability of late stage disease
amongwomen with breast canceland to look for characteristics that may be associated with

late stage diagnosisThe factors that we chose to examine were age, race/ethnicity, religious
affiliation, marital status, health insurancpayer, place of residace and neighborhood
socioeconomic status and educatioifhese variables, with the exception of the neighborhood
indices of socioeconomic status and education that are derived from the US Census, were taken



from the CCR dataset and were originally absir&cR FNB Y (G KS LI (G ATBegdi a Q Y S
were selected not necessarily because we thought they might cause lad&tgnosis but
because they are gups that carbe readilyidentified for screening servise

Incidence of late stage breast cancer is not declining

With increasing mammography and screening of the local population, it was expected that late
stage breast cancer would hateen decliningand correspondingly thatarly stage diagnoses
would increase), but theage-adjustedincidenceof late stage breast cancer in Orange County
has remained much the same over the last 15 years

Age disparity

Women youngertian 5 yearsare less likely to be diagnosed with breast cancer but for those
that are, their chances of being diagnosed at a late stage much higher than for older
women Compared with women who were aged 55 to 69 years at the time of their breast
cancer diagnosis, womeyounger than 40 yearaere over twice as likelgf being diagnosed
with a late stage disease and those aged 484¢/ears had a 3percentincreasedprobability,
whereas women 70 years or older had a lowsevbability.

Racial/Ethnic Disparity

In Orange County over the last 15 yearsndiilispanic White women havkead the highest
incidence of late stage breast cana#rall the racial/ethnic groups,dwever he ageadjusted
incidence rate for themand for Hispanic womerhas remainedsteady over the last 15 years.
Although Asian Pacific Islander women have the lowest incidence of late stage breast cancer of
all the races/ethnicities, their incidence rateas beerincreasing. Incidence is rapidly increasing
among African Americanand appears to have overtaken the rates of rAdispanic White
women but we must be cautious with interpretation since the case counts aadl.sm

Among women diagnosed with breast cancehet likelihood of a late stage diagnositso
differed by race/ethnicity with the probability of being diagnosed late much higher for
Hawaiians or othePacific Islandergmore than twice adikely) and Afrcan Americang37
percent higher) than for norHispanic Whites even after we had adjusted for other factors
The increasegbrobability of a late stage diagnosis among Hawaiians and other Pacific Islanders
was the biggest effect we observed and it dessriramediate attention. Asian Pacific Islanders
as an aggregate groupad a lower probability ofa late stage diagnosis than nétfispanic
Whites, but thisdifference has reduced over timgbecause theproportion of late stage
diagnose rose 4 percent amongsian Pacific Islanders), and so there is now no significant
difference from norHispanic Whites We saw a higher proportion of late stage diagnoses
among Hispanic women, especially those of Mexican descent, however this has rdgut¢ed
percent over the last 15 years and when we controlled for other factors including



socioeconomic status and health insurance, thes found no significant difference from non
Hispanic White women.

Religion

We found a slightly highgorobability of a late stage diagnosisreong women who said they
were Lutheran, Christian or Protestant of no specified denomination, Cathalicforwomen

who were members of a Christian sect, compared with women who were not religious, even
after adjustment for other factors

SocioeconomicDisparity

The proportion of late stage diagnoses amamgmen with breast cancediffered significantly
according to health insurance, neighborhood socioeconomic status and education, and place of
residence Thesemeasuresare closely related, buafter adjusting for other factorsye found

that the most significanindicators were socioeconomic status and health insurance typee
probability of a breast cancer diagnosis being late stage ¥@percent higher for women
without health insurance, 37 peraoé higherfor women with Medicaigd and 26 percent higher

for women residing in a neighborhood with the lowest socioeconomic status

Marital status

Separated,divorced or widowed women had a higher chanziebeing diagnosed at a late stage
than married vomen but the degree of difference wdairly small (approximately 15 to 19
percent higher) especially after we controlled for other factors

Implications for improving early detection

Therole of this report is not to recommend alterations to existingiplor service provision;
however it does identify some groups of women that appear to be receiving screening that is
too late or inadequate. We founihcial/ethnic, socioeconomic, and age disparities in stage at
diagnosis and to improve early detectionwe may need to focuslocally on meeting the
screening needs of Asian Pacific Islanders especial\ative Hawaiians and other Rdic
Islanders;African Americanswomen without health insurance or those who are covered by
Medicaid those living in neighbtioods with the lowest socioeconomid¢atus;, and women
younger than 5%ears.
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Introduction

Series ofmonograp hs

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 Suski@en for the

/] dZNBZ YR (GKS LINRB2SOGQa 02 Y olbyeasi éancér Buyvaisz NE 3 |
and representatives from the local health department and from community based
organizations that fund or provide breast cancer servic&he purpose of the project is to

increase knowledge about breast cancer in Orange Co@dlfornia,and to help the Orange

County Affiliate of Susan. omen for the Cure to identify and address local unmet needs.

This monograph is the first in a seriesfour analyzing existing cancer data collected by the
California Cancer RegistryThe second monograph will examine disparities in mortality and
survival and can be expected in March 20Biture monographs will be published in June and
September 2008

Orange County

Orange Countythe fifth largest county in the natigns an urbanmetropolis situated alongO
miles of Southern California coastline With a thriving service sectoand the highest
concentration of higktech industries in the natiorthe unemploymentrate (3.8% in 2005)s

the lowest among counties with a labor force owame million(1). Povertylevels arelower

than the state average, and Orange Coumég the seventh highest median household income
in California(2. LG Qa | RAGSNES O2 YYdy/Tracial@or ethni& greapf  H 1 Nt
comprisedmore than 50 percent of the totgdopulation (3). However the cost of living and
housingvaluesare high and income inequality ggowing. Middle income neighborhoods are
WRA & | LILIS heydase Bding boyaRa faster rate in Orange County than the rest of the
nation (1).

Disparity in stage at diagnosis
The focus of our first monograph is the stage of breast cancer at diagi8iaige describes the
extent of the pread of the tumor by the time that it is detected (see box 1)

BOX 1 What are early and late stage diagnoses of breast cancer?

Early In situ Early cancer that has not invaded surrounding cells or tis:
Early Localzed Confined to the breast at time of diagnosis

Late Regional Had spread to lymph nodes or adjacent tissues

Late Distant Tumor had spread to other parts of the body

An early stage canceés onethat is confined to the breast at the time of diagi® Late stage
diagnoses are those where the cancer had already spread to cells outside the breast tissue
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before detection An early stage diagnosis is associated with a better prognebesreas date
stage diagnosis is not as easy to treat and i®@ated with lower survival A late stage of
diagnosis can thereforsuggestthat screening was received too late or that the screening
received was not adequateldentifying which women have a higher chance of a late stage
diagnosis therefore has imptitons for the provision of breast canceicreeningin the
community(4).

The aim of this monograph is &xplore whch groups of women with breast canckave a
higherprobabilityof a late stage at diagnosi# is weltknown that there are disparities in stage
at diagnosis by agé€5), race/ethnicity (6; 7; 5) socioeconomic statug8; 5) and health
insurane status(9), but itis essential tadentify whichwomenlocally areat the greatest risk
for suchdiagnoses in order to focus limited resources.
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Methods

Breast cancer records

Thebreast cancer datasedin this report wererecorded by the Cancer Surveillance Program of
Orange County and reported to th&tatewide, populatiorbased California Cancer Registry
(CCR) Reporting of cancer cases to tRECRs mandated by state lawThecasesncludedhere

are breast cancerdiagnosed amongemale residentsof Orange CountyCaliforniabetween
January 1, 1990 aridecember 31, 2004Theannual case countsf breast canceamongmales
weretoo small to be included ithe analysis

Patient characteristics

Age, race/ethnicity, religion, health insurancepayer, and marital status used in the analyses
were taken fromthe CCRdatasetand were originally abstracted fromii KS LJ G A Sy (& Q
records (10). Race/ethnicity was aggregatadto five groups; nofHigpanic White, African
American, Asian Pacific Islanderhich includesChinese Filiping JapanesgKorean Hawaiian

or other Pacifidslander Vietnamese and AsianIndian/Pakistani or South Asiancluding Sri
Lankan, Nepalese, Bhutanese, and Bangladeshgpanic(which includesMexican South and
Central American, Caribbean specifically Puerto Rican, Cuban, and Dominican, and other
unspecified Hispanic, Spanish, and Latino including Spanish of Europea)) andimther or

mixed race/ethnicity. Placeof residence at diagnosis waategorized inta27 Medical Service
Study Areas (MSSA MSSAsre census tractgrouped intodefined geographic analysis usit

by the CaliforniaOffice of StatewidéHealth Planning and Developmef@SHPD{(11). OSHPD
designed the study areas specificdtly identifyinggeographic areas of unméealthcareneed

Socioeconomicstatus and education

The indices ofsocioeconomicstatus (SES) and educatiosed in the report are population
based ad not individuallyspecific;using these indices is an accepted and valid pra¢fiég

Values are assigned according to the census block group of residence at diagaokidock

groupis small,containng only approximatey 1,000 people Theeducation indexvascreated
by Liu et al(12). The SESndex created by Yost et gll3), is a composite of incoménedian
income, median house value, median rent, proportimiow 200percentof the poverty level)
occupation (proportion bluecollar workers, proportion in workforce with no jgbyand
education(Liu education index).

County statistics

The annual population estimates for Orange County used as denominatorsefondidence
rate calcuations are taken from the 2000S @nsus(14) (15). County population estimatesf
race/ethnicity usedare based on selflentification at the time of the census

Incidence rates

Ageadjusted incidence rates of breast cancer were calculated where population statistics were
available in order to compare incidence rates over time and among racial/ethnic gréwes
adjusted incidence rates were calculated using-fiear ag@ groups and weigled to the 2000

US population as described elsewhef®6) Age adjustment allows cancer rates to be

11
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compared by controlling for differences in the age distribution of two populations, which can
profoundly afect cancer rates.

Probability of late stage diagnosis

For the analyses, evcategorized breast cancer cases into early or late stage according to the
spread of the breast cancer at diagnossng the Surveillance, Epidemiology and End Results
(SEER) summastageq17). Early stage cancers were SEER summary stages 0 orwleend
cancers thatvere confined to the breast at the time of diagnaslsate stage cancers were SEER
summary stages 2 through 7 and were cancers that &laglady spread to cells outside the
breast tissue at the time of detectionWe excluded unstaged tumors where the information
was insufficient to assign a stage at diagnosis

Logisticregression was used to calculate theative probability of late sage disease among
breast cancer diagnoses in the form of odds ratios (OR) with 95 percent confidence intervals
(Cl) The largest category of easlariablewas selected as the reference group to ensure that
the OR calculated would be stabl&/e examinedcharacteristics that may be associated with
late stage diagnosisuch asage, race/ethnicity, neighborhood socioeconomic status and
education, religious affiliation, marital status, health insurance, and place of residdiese
characteristicsvere notnecessarilyselectedbecause we thought they miglcliusea late stage
diagnosis but because thdgrm groupsof womenthat can be readily identified foservice
provision

We adjustedfor age in fiveyear categoriesyear of diagnosis, and race/ethnicitvhere
appropriate Note that the four broad categories of age (<40;5#) 5569, >69) in the tables
were chosen to aidoresentation, interpretation and utility of the results however in the
statistical modeling the fivgear @tegories were used in der to accountfor age differences
as much as possible (since age is so highly correlated with the outcome)

We useda stepwise multivariabldogistic regressiomodelincluding all the variables order

to identify the most important associationsAll statistical analyses were conducted using SAS
9.1 (SAS Institute Cary, NC)
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Incidence of L ate Stage Breast Cancer

30,381 breast tumors were diagnosed in Orange County women over the last 15 yeam)
women had multiple breast tumors, so the actualmber of women diagnosed with breast
cancer over the last 15 years is 28,840e excludedd62 (29 women who had tumors that
were unstagedwhich left27,979 available for analysis

Of the 27,97%reast cancersn the analysis19,349 (69%) were early stage and $30 (31%)
were late stage The ageadjusted incidences of early stage breast cancer and of late stage
breast cancer have remained fairly steady in Orange County over thiblgsars (figure 1)

FIGURE 1. Annual age-adjusted incidence rat es of breast cancer, with estimated
linear trends, by stage at diagnosis, Orange County 1990 -2004

Late stage —&— Early stage Linear (Late stage) —— Linear (Early stage
120
L M
100 ——— \\// \\

80

60

Age-adjusted, per 100,000

40

20

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Period

13



Age

Younger women are less likely to be diagnosed with breast cancer, but among those that are a
late stage at diagnosisimore commor(18; 5) In Orange Count{figure 2), the proportion of

breast cancers diagnosed alate stageis higher for women younger than 40 yea4§%o and
women agedbetween 40 andb4 years (3%, than for wanen agedbetween 55 ands9 years

(29% and womenolder than 69 years @4. The likelihood of being diagnosed with late stage
disease decreases with agdies age 55years more than 70 percenbf breast cancers are
diagnosed at an early stage

FIGURE2. Distribution of breast cancers according to s tage at diagnosis, by age
group (n=27,979), Orange County 1990 -2004
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Race and ethnicity

Trends in incidence

We saw earlier that theverallageadjusted incidence rate of late gja breast cancer had not
changed very much over the lasb years (figure 1) This appears to be true for nesispanic
White and Hispanic women, but not for Asian Pacific Islanders and African Améfigares 3)

FIGURES. Five-year trends in age-adjusted incidence rates of late stage breast
cancer, by race/ethnicity , Orange County 1990-2004
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There was a small but steady increase in the incidence of late stage breast cancer, from 19 to
29 per 100,000 amongsian Pacific lshderwomen over the last 15 years, but they are still
much less likely to be diagnosed with late stage breast cancer thaismanic White women

African American women also used to have a lower incidence tharHmEpanic Whites, but

the number oflate stage breast cancers diagnosed among African Americans increased from 38
to 64 per 100,000 in the last 15 yearsThe same data are presented in table 1 with the
addition of 95% confidence intervalsifich show therangewithin which we are95% confilent

that the W (i NateSi€). Note that the confidence intervals are wide for all estimates of risk for
African Americans due to low case coyniich yield trends and rates that are statistically
unreliable and subject to cautious interpretatior8atistically unreliable means thatome of

the fluctuations may be due tohance But the fact that breast cancer iisore oftendiagnosed

15



at a late stage among African American women has also been reported natienand in
studies with larger populationd8; 19; 20; 21, 22; 23;.7)

TABLE 1. Five-year trends in age -adjusted incidence rate s of late stage breast
cancer, by race/ethnicity , Orange County 1990-2004
Age adjsted incidence per 100,000 (95% CI)*

Period Asian Pacific
NonHispanic  African American Islander Hispanic
White (n=22630) (n=271) (n=2095) (n=2745)

199094  51.3 (49.1,53.4) 38.2(21.9,54.6) 19.2 (15.3,23.2) 34.2 (29.6, 38.8)
199599  49.3 (47.3,54) 37.3(23.9,50.7) 26.2 (22.6,29.8) 32.6 (28.6, 36.5)
200004  51.9 (49.8,54.0) 63.6 (45.1,82.0) 28.6 (25.4,31.7) 35.4(31.9, 38.9)

* Cl, confidence interval.

Proportion of breast cancers diagnosed late stage

We saw above that generally over trest 15 years noiidispanidNVhite womenhadthe highest
incidence of late stage cancerthat is the number of women with late stage breast cancer
relative to the number of noiHispanic White women in the general population is high
However, if we nowexamne onlythe women with breast cancethen actually on-Hispanic
White women have a smaller proportion oflate stage diagnoses compared to other
racial/ethnic groups in our study.So although no#Hispanic Whites are more likely to be
diagnosed with breastancer, when they are diagnosed, they are more likely to be diagnosed at
an early stage compared to other racial/ethnic groupgs. Orange County between 1990 and
2004, the proportion of breast cancer cases diagnosed at late stage 39&s among non
Hispanc Whites, compared to 43%mong African American88% among Hispanics, and 31%
among Asian Pacific Islanders (table 2). Nationally the corresponding proportions (fer 1995
2001) showed a similar patterr83% among notlispanic White women, compared to %3
among African American women, 42% in Hispanics, and 34% in Asian Pacific I1§fgnders

TABLE2. Adjusted odds ratios for late stage at breast cancer diagnosis, by
race/ethnicity (n=27,979), Orange County 1990-2004 and 2000-2004
Number of cases, percent & odds ratios fatel stageat diagnosis

19902004 20002004

Total Adjusted OR Total AdjustedOR

No. % (95% Cp Z U No. % (95% Cp Z 1
Non-HispanidNVhite 22630 29.9 1.0 8152 29.6 1.0
African American 271 43.2 1.53 (120, 1.95) 134 43.3 1.51(1.06, 2.14)
Asian Pacific Islander 2095 31.2 0.95(0.86, 1.04) 1019 32.3 0.99 (0.86, 1.14)
Hispanic 2745 37.7 1.26(1.15,1.37) 1255 37.2 1.19(1.05, 1.35)
Other/unknown 238 23.5 91 29.7

*OR, odds ratio; ClI, confidence intatv
1! R 2 dzaap&drdyehrofNdiagnosis.
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The odds ratios in table 2 shatile likelihoodof a late stage diagnosisather than an early
stagediagnosisfor each race/ethnicity relative to thékelihood among norHispanicWhites
(chosen as the referdg group on the basis of size produce the most stable estimatesigain

the results are somewhat different from what we saw with incidence, which also take into
account the population in the community without cance®o although Hispanic women have a
fairly smallnumber of women withlate stagecancer relative to the number of women in the
general population, when Hispanic women are diagnosed with breast cancer they are
disproportionately more likely (OR = 1,35% CI = 1.15, 1.3f)an nonHispanicwWhites (OR =

1.0) to be diagnosed atlate stage This disparity has reduced over the last 15 years. In-1990
94 (data not shown) Hispanic women had a 39 percent increased probability of late stage
diagnosis relative to nohlispanic White women. By 2004, the relative chance of being
diagnosed late stag®r Hispanic women had reduced 1® percent.

As we saw, African American women have a high incidentdefttagebreast cancer Among
those that were diagnosed with breast cancérey are alsomuch more likely (53% increased
probability) to be diagnosed at late stage thaon-HispanicWhite women The numbers of
African American women are too small to reliably examine change over time

Asian Pacific Islandgehad the lowest incidence of late &je breast cancer among all the
racial/ethnic groups examined. Among thaiagnosedwith breast cancera lower proportion
were diagnosed late staga 199094 (OR = 0.75, 95 percent Cl = 0.60, U®&) non-Hispanic
Whites (OR = 1.Q)but thedifferenae between the tworacial/ethnic groupshas beemarrowing
overtime. During 20004, there was no significant difference between the two grofsian
Pacific Islanders OR = 0.98,percentCl = 0.86, 1.1dersus norHispanic White OR1.0).

17



Race/ethnicity: Detailed c ategories

Aggregating numerous race/ethnicities into five broad categories as we showed in our last table
can mask a disparity in a specific subpopulation. This appears to be the case for the Native
Hawaiian or other Pacific Islander men (table 3). While Asian Pacific Islanders with breast
cancer have about the same probability of a late stage diagnosis allispanic White women,
Hawaiian/Pacific Islandersvho comprise just 2 percent of all Asian Pacific Islanderge a

much higler probability of being diagnosed late stage rather than early sthgée detection of
breast cancer among native Hawaiians has been reported before in research conducted in
Hawaii(24; 25) On the other hand, Chise Americans had a (nesignificant) lower probability

of being diagnosed at a late stage.

Among the Hispanic subcategories, women of Mexican descent with breast cancer had the
highest proportion of late stage diagnoses.

TABLE3. Adjusted odds ratio s for late stage at breast cancer diagnosis, by

race/ethnicity (detailed categories) ( n=27,470), Orange County 1990-2004
Number of cases, percent & odd:
ratios for late stage at diagnosis

Race/ethnicity Total AdjustedOR
No. % (95% Cp) = 1

NonHispanidWhite 22630 299 1.0

Asian Pacific Islander 0.95 (0.86, 1.04)
Chinese 263 27.4 0.77(0.58,1.01)
Filipino 347 329 1.03(0.82,1.29)
Asian Indian/Pakistani or South Asian 121 26.5 0.74 (0.49, 1.11)
Japanese 322 29.8 0.95(0.75, 1.21)
Korean 155 29.7 0.86 (0.61, 1.22)
Vietnamese 405 32.6 0.97(0.79, 1.20)
Hawaiian owother Pacific Islander 46 50.0 2.27(1.27, 4.06)
Other/unspecified Asian 436 31.7 0.96(0.78,1.19)

Hispanic 1.26 (1.15, 1.37)
Mexican 662 429 1.50(1.28,1.76
Caribbean (Puerto Rican, Cuban, Dominica 60 33.3 1.22(0.71, 2.09)
South andCentral American 170 353 1.15(0.83,1.58

Other/unspecifiedHispani¢ Spanish or Latinc 1853 36.2 1.18 (1.07, 1.31)

*OR, odds ratio; Cl, confidence interval.
U Hjusted for age and year of diagnosis.
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Race/ethnicity and Age

TABLEA4.

Adjusted odds ratios for late stage at breast cancer diagnosis, by
race/ethnicity and age ( n=27,741*), Orange County 1990 -2004

Number of cases, percent & odds
ratios for late stag at diagnosis

Race/ethnicityand  Total AdjustedOR
age No. % (95% Ciz
Non-Hispanid/Vhite
<40 1039 44.1 1.97 (1.73, 2.25)
40-54 6365 33.5 1.26 (1.17, 1.35)
55-69 7827 28.7 1.0
X T 7399 26.2  0.88(0.82, 0.95)
African American
<40 41 58.5 3.38 (1.53, 7.50)
40-54 124 50.0 2.36(1.28, 4.34)
55-69 75 293 1.0
X T 31 29.0 0.98 (0.39, 2.46)
Asian Pacific Islande
<40 217 36.9 1.40 (1.01, 1.93)
40-54 958 33.3 1.19 (096, 1.48)
55-69 658 29.5 1.0
X T 1 262 229 0.71(0.51, 0.99
Hispanic
<40 396 525 2.19(1.71, 2.80)
40-54 1118 40.3 1.34 (1.11, 1.62)
55-69 783 33.6 1.0
X T N 448 25.0 0.66 (0.51, 0.85)

*Excluding238 whose race/ethnicity was other or not known.

UhwX

We saw that women younger than 55 years with breast cancer are more likely to be diagnosed
at late stage diagnosis; this is true for each racial/ethnic group (table 4). In fact it appears that a
late stage diagnosis is even more comnfon African Americans younger than 40 years or
between 40 and 54 years, afidr Hispanics younger than 40 yearghere 50 percent or more

of breast cancers are diagnosed late stage, compared mathHispanic Whiteyounger than

40 years(44%are late stag) or Asian Pacific Islandeysunger than 40 year§37%are late

stage.

The probability of a late stage diagnosis améfigcan American and Hispanic womgounger
than 40 yearss very high(238% and119% increasegrobability respectively compared ith
womenof the samerace/ethnicitywho wereaged 5569 yearsat the time of their diagnoss.
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Religion

We examined religion because it majluence mammography utilizatioaffect perceptions of
fatalism,and serveasa surrogate for cultural belfe and behaviorsand it can be useful for
targeting outreach programg§26; 27; 28) 55 percent of the women in Oragye County with
breast cancer i@ religious according to theancer registry recordsThisproportion is in line
with the County estimate dd1 percent of the populatio(@29).

TABLES. Adjusted odds ratios for late stage at breast cancer diagnosis, by
religion (n=27,979), Orange County 1990 -2004
Number of casegercent & odds
ratios for late stage at diagnosis
Total Adjusted OR
No. % Oocdpz /LU

Religion

No religionhone stated 12543 29.2 1.0

Baptist 185 34.6 1.24(0.91,1.69)
Lutheran 383 334 1.25(1.00, 1.55)
Methodist 182 319 1.20(0.88, 1.65)
Presbyterian 240 27.1 0.97(0.72, 1.29)
Other Protestant/Christian 7438 31.2 1.11(1.04, 1.18)
Catholic 5147 34.0 1.16(1.08, 1.25)
Christian sects 529 35.0 1.27(1.06, 1.53)
Orthodox Christian 88 352 1.36(0.87,2.11)
Jewish 724 26.5 0.910.77, 1.08)
Buddhist 163 30.7 1.05(0.74,1.48)
Muslim 77 40.3 1.61(1.01, 2.55)
OtherEastern religions 175 36.0 1.31(0.95180)

Other religion 105 27.6 0.92(0.59, 1.41)

*OR, odds ratio; Cl, confidence interval.
u! R2dza (i SrRce/@&hpidity, and year of diagnosis.

Followers of several religions were more likely than their -ngligious counterparts to be
diagnosed at a late stage, includi@atholics Muslims,as well as Christian sect and Other
Protestant/Christian faithgtable 5) The differences were however very smaReligion may

FFFSOOG | 62YFyQa OKIyOSa 2F KIFI@Ay3a | 1048

influences on mammography use.
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Health Insurance Status

Not surprisingly, uninsured women with breasincer were 76% more likely than those with

health insurance to be diagnosed at a late stégéle 6). Women without health insurance are

less likely to have access to the cancer screening services that are so essential in identifying
breast cancer earl{80; 7; 31) Women whose breast cancer treatment was covered by federal

funding or Medicaid were also more likely to be diagnosed at a late stdggher researclers

have found that women covered by Medich (known as MedCal in California) were more

likely to have advanced diseaseoncludng 0 K & GKSNBE ¢l a GadNBy3I Ay
women who receive health care through Medal are less likely to be screened for breast

cancer than other women in Galf 2 N32)A | €

TABLEG6. Adjusted oddsratios for late stage at breast cancer diagnosis, by health
insurance payer (n=16,539%*), Orange County 1997-2004

Number of cases, percent & odd

ratios for late stage at diagnosis

Taal AdjustedOR
No. % (95%ChZ 4

HealthInsurancePayerStatus

Insured 16113 304 1.0
Not insured 152  46.7 1.76 (1.27, 2.44)
Unknown 274 39.1 1.45(1.12,1.86)

Health Insurance Payer Type
Managed care, HMO, PPO, or privat 9894 31.4 1.0

Not insured 152 46.7 1.82(1.31, 2.52)
Medicaid 599 421 1.46(1.23,1.74)
Medicare 4357 25.9 1.04(0.94,1.16)
Federal funding 171 415 1.43(1.05,1.95)
Insured, but unknown type 1092 31.3 0.97(0.85,1.12)
Unknown if insured 274 39.1 150(1.5,1.94)

* Excludedthose diagnosed fron1990 to 1996 becausa high proportion ofrecordswere
missing informatioron health insurance From 1997 ta2004 insurance payewas missingfor
less than two percent

WOR, odds ratio; Cl, confidence interval.

LAdjusted for agerace/ethnicity, and year of diagnosis.
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Education and Socioeconomic Status

The indices of socioeconomic status and education are poputatised and not individualy
specific; using these indices is an accepteadid practice(12) and the geographic areas used

(US Census block groups) are small, usually covering approximately 1,000 people. The
education index, created by Liu et(@R), is incorporatednto the measure of stoeconomic

status, created by Yost et &13), along with measures of income (median income, median
house value, median rent, proportion below 200 percent of the poverty level) and occupation
(proportion bluecollar workersproportion in workforce with no job).

Among women with breast cancer in Orange County, residing in a neighborhood that was in the
lowest fifth for education or socioeconomic status was significantly associated with a higher
probability of presenting wit late stage disease (table 7). Socioeconomic index which
incorporates education as well as income and occupation, has the stronger effect of the two
measures, as indicated by the higher odds ratio estimatdfe trend test is statistically
significant ér both variables, which indicates that as education or socioeconomic status
decrease, then the chances of a late stage diagnosis increase. Howevdrsghgty in late

stage diagnosis is strongest for those living in neighborhoods in the lowest fifth
socioeconomically. The sanassociation with stage at diagnosis has been reported elsewhere;
for education(4; 26)andfor socioeconomic statu@; 5; 33)

TABLE7. Adjusted odds ratios for late stage at breast cancer diagnosis, by
neighborhood characteristics (n=27,979) , Orange County 1990-2004
Number of cases, percent & odds
ratios for late stage at diagnosis
Total Adjusted OR
No. % O0dpi: [/ LUOMN

Liu education idex infifths

1 (low) 5539 34.5 1.27(1.17,1.38)
2 5557 30.0 1.10(1.01, 1.19)
3 5615 30.7 1.10(1.01,1.19)
4 5630 29.7 1.03(0.95,1.12)
5 (high) 5638 29.4 1.0

p for trend <.001

Yost someconomic indexn fifths
1 (low) 5521 34.7 1.34 (1.24, 1.46)
2 5593 30.1 1.13(1.04,1.22)
3 5603 30.9 1.16 (1.07, 1.26)
4 5616 30.0 1.09 (1.00, 1.18)
5 (high) 5646 285 1.0

p for trend <.001

*OR, odds ratio; Cl, confidence interval.
U ! R2dza (i SrRece/d@tthibify, and ear of diagsis.
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Geographic Area

The proportion of women diagnosed with breast cancer presenting with late stage disease is
higher incities in the North of Orange County such as Anaheim, Brea, Fullerton, La Habra,
Orange, and Santa Ana (map 1Yomenwith breast @ancerwho live in thecoastal cities such

as Huntington Beach, Laguna Beach, Newport Beach, Seal Beach, asimatidasities in the
South of Orange County such as Costa Mesa, Irvine, Lake Forest, Missipandé&astinare

less likely to have a camcthat has progressed to late stajg diagnosis

The map that is presentedan be useful for service planning, but care needs to be taken in
interpretation. There is n&known inherentlikelihood of late stage diagnoseaused by living in

a certain ara of Orange County, rather the differences are very likely due to differences in
existing health service provision, or neighborh@mtioeconomic statughich aswe have seen

is strongly correlated to a late stage at diagnosis.
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MAP 1. Adjusted odds ratios (OR) for late stage at breast cancer diagnosis by Medical
Service Study Area, 1990-2004 (see appendix for key to areas)

Orange County

Medical Service Study Area

San Bernardino

Los Angeles

Riverside

San Diego

0 2 4 8 Miles
Rational Service Areas (Adopted 2005 Boundaries) IS T T Y S Data Sources:
D Contiguous Counties Map Prepared by: USHPD
2 California Office of Statewide Health Planning and Development 2000 U.S. Census
I:’ MSSA Defined Areas Healthcare Workforce and Community Development Division

Shortage Desgination Program

Key:Adjusted OR follate stage diagnosisompared with Laguna Beach/Woods (reference area)
Bhw xvodll] OR=145<15 [[] OR=1.41.45] |OR=1.%1.4[ [OR=1.x1.3[ | OR=1.0l6w) |
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Marital Status

hN}y3aS /2dzyiéQa RAG2NDOSRI 6AR26SRI YR &aAay3af !
than those who were married to be diagnosed at a late st{gglele 8). Other regarchers have

reported the same finding in other parts of the (; 4; 34) Marriage may offeffinancial

support and a form ofsocial support(34) that increases the chances aoman will get a
mammogram(35)or other essential healthcare service.

TABLES8. Adjusted odds ratios for late stage at breast cancer diagnosis, by marital
status (n=27,979) , Orange County 1990-2004

Number of cases, perceft odds

ratios for late stage at diagnosis

. Total AdjustedOR
Marital status No. % (95% Cf) =
Married 16312 30.2 1.0
Divorced/Separated 2979 35.0 1.26(1.16, 1.37)
Widowed 4789 29.0 1.21(1.12,1.32)
Single, never married 2880 34.2 1.13(1.04,1.23)
Unknown 1019 28.2

*OR, odds ratio; Cl, confidence interval.
Ul R2dzAGSR F2NJ I 3S3X NI OSKkSUOUKyAOAGEX FyR &SI N 2
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Multivaria ble Model

In order to identifywhich measures were having the most influence on ltkelihood of being
diagnosed with brast cancer at &ate stage stepwise multivariate modeling was usellost of

the variables examined in the initial analyses were esdeinto the model;agein five-year
categories racekthnicity, religion, year of diagnosis, health insurangeayer, martal status,
socioeconomic statusyith the exception of; education indeand placeof residencewhich are
already incorporated into socioeconomic statu3nly breast cancer cases diagnosed from 1997
to 2004 were usedas these were the years for whichethealth insurance data was as
complete as possiblein the final models, shown in table 9, odds ratios are presented for a)
estimates adjusted only for age and year of diagnosis, and b) estimates adjusted for age, year of
diagnosis and all the other vabies in the table. Please note that the estimaite®avary from
those presented in earlier tables because we are only using the most reghityears in the
analysis rather than difteen.

The variablesvere selectedfor entry into the modelbasedon their relative strength of their
association witHate stagebreast cancer Thevariables were selectebdy stepwise modelingn
the following order
1. Age
Health insuranc@ayer
Socioeconomic status
Religion
Marital status
Year of diagnosis
Race/ethniciy

No ok owdN

The factors mossignificantly correlatedvith late stage diagnosis d@freast cancer were age
value<.0001)and health insurancdp value<.0001) , and neighborhood socioeconomic status

(p value = .002) Being without health insurance or having Ntadd coverage remained
strongly associated with the probability of presenting at late stage, but Federal funding was no
longer significant which suggests that other characteristics of these women (such as
socioeconomic status) were responsible for thecasation with late stage diagnosigheodds

ratio estimates for socioeconomic status were reduedtér controllingfor the other factorsn

the model| but it was still a significant predictor of a late stage diagnosis among women with
breast cancer.

Controlling for other factors reduced the odds ratio estimates for marital stahesng
separated, divorced, or widowed with breast cancer alightlyincreased theprobability of a
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late stage diagnosisand being single and never married was no lorgjgnificantly related

Some religions or faiths were still associated with late stage diagnosis namely Lutheran, other
Protestant/Christian, Catholi@and Christian sectévhich together composed the majority of
Christian affiliations stated by the womaevith breast cancer). In earli@malyses (table 5), we
observed that Muslim womewwvith breast cancerlso had aigher probability of a late stage
diagnosis, whereas Jewish women had a lower probalildweverthis was no longer the case
when we restriced our analyses to the most recent years, suggesting that these associations
have become less significant over time

Race/ethnicitypecamestatisticallyinsignificant overallg value = .2) after controlling for other
factors and the estimates were reded however thee was a significantlgigher probability of

late stage breast cancer among African Americans and arNatige Hawaiian or other Pacific
Islanders. In the analyses that just controlled for age and year of diagnosis, Hispadic
Mexicanwomen with breast cancer also had a significantly highrebability of late stage, but

this association diminishednd became statistically insignificaafter controlling for other
factors In additional analyses (data not shown), we explored which ofother factors were
having the greatest effects on reducing the estimates for certain racial/ethnic groups. For
African Americans and Mexicans, socioeconomic status had the largest effect, whereas for
Native Hawaiians and other Pacific Islanders, healdurance had the largest effect; this
information can help us target interventions to specific groups.
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TABLEDO.

(n=16,539), Orange County 1997-2004

Multivariable model for late stage at breast cancer diagnosis

Number of cases, percent & odds ratios fate stage
at diagnosigadjusted for age and year of diagnosi:

OR adjusted for

Total OR adjusted allvariables in
No. % 0 ppiz /| tabled cpi:
Age
<40 973| 46.4 | 2.16 (1.88, 2.48) | 2.09 (1.81, 2.41)
40-54 5130| 35.2 | 1.35(1.24, 1.46) | 1.36 (125, 1.48)
55-69 5666| 28.8 | 1.0 1.0
X T N 4770| 25.0 | 0.82 (0.76, 0.90) | 0.82 (0.74, 0.90)
p value <.0001 <.0001
Health Insurance Status
Managed care, HMO, PPO, or privg 9894| 31.4 | 1.0 1.0
Not insured 152 | 46.7 | 1.83(1.33,2.54) | 1.78 (1.28, 2.47)
Medicaid 599 | 42.1 | 1.48 (1.25,1.75) | 1.37 (1.14, 1.64)
Medicare 4357| 25.9 | 1.04 (0.94, 1.16) | 1.04 (0.94, 1.16)
Federal funding 171| 415 | 1.45(1.06, 1.98) | 1.33 (0.97, 1.82)
Insurance NOS 1092| 31.3 | 0.97(0.84,1.11) | 0.98 (0.85, 1.12)
Unknown 274 | 39.1 | 1.44 (1.12,1.85) | 1.54 (1.19, 2.00)
p value <.0001 <.0001
Socioeconomic status in quintiles
1 (low) 3272| 35.0 | 1.32(1.13,1.55) | 1.26 (1.12, 1.41)
2 3300| 29.5 | 1.30(1.17,1.45) | 1.06 (0.95, 1.18)
3 3281 30.4 |1.10(1.00,1.22) | 1.11 (1.00,1.23)
4 3335| 30.4 | 1.04 (0.95, 1.13) | 1.10 (0.99, 1.22)
5 (high) 3351| 28.4 | 1.0 1.0
p value <.0001 .002
Marital Status
Married 9710| 304 | 1.0 1.0
Separated/Divorced 1728| 34.1 | 1.24(1.11,1.38) | 1.19 (1.06, 1.33)
Widowed 265 | 27.7 |1.19(1.07,1.33) | 1.15(1.03, 1.29)
Single, never married 1802| 34.7 | 1.14 (1.03, 1.27) | 1.09 (0.97, 1.21)
Unknown 643 | 27.8
p value <.0001 .002
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Religion

No religion/none stated 7670 28.9 | 1.0 1.0
Baptist 183 | 35.0 | 1.36 (0.99, 1.85) | 1.27 (0.92, 1.74
Lutheran 380| 33.7 | 1.28 (1.02,1.59) | 1.31 (1.05, 1.63
Methodist 181| 32.0 | 1.24 (0.90, 1.71) | 1.24 (0.90, 1.71
Presbyterian 234 | 26.9 | 0.98 (0.73,1.32) | 1.04 (0.77, 1.40
Other Protestant/Christian 3694| 31.2 | 1.15 (.05, 1.25) | 1.14 (1.05, 1.25
Catholic 3075| 34.1 | 1.25(1.14, 1.36) | 1.20 (109, 1.32)
Christian sects 294 | 36.1 | 1.39(1.08,1.77) | 1.31 (1.2, 168)
Orthodox Christian 50| 36.0 | 1.46 (0.81, 2.61) | 1.50 (0.84, 2.68
Buddhism 159| 30.2 | 0.94 (0.67, 1.33) | 0.95 (0.66, 1.39)
Muslim 76| 39.5 | 1.50 (0.94, 2.40) | 1.50 (0.93, 2.42
OtherEastern religin 51| 37.3 | 1.44 (0.81, 2.57) | 1.68 (0.92, 3.07
Jewish 391| 26.1 | 0.93(0.74,1.18) | 0.96 (0.76, 1.21
Other religion 101| 25.7 | 0.84 (0.54, 1.33) | 0.83 (0.53, 1.31
p value <.0001 .002
Race/ethnicity detailed categories
NonHispanidWhite 12870 29.6 | 1.0 1.0
AsianPacific Islander 1471} 32.1 | 0.99(0.88, 1.11) | 0.94(0.83, 1.07)
Chinese 173| 29.5 | 0.88 (0.63, 1.22) | 0.90(0.44, 1.%5)
Filipino 249 | 33.3 | 1.07(0.81, 1.39) | 0.96 (0.73, 1.27
Japanese 198| 31.3 | 1.03 (0.76, 1.40) | 1.07 (0.78, 1.%)
Korean 120| 30.8 | 0.88(0.60, 1.31) | 0.78(0.52, 1.7)
Hawaiian or other Pacifislander 29| 55.2 | 2.72 (1.30, 5.68) | 2.44 (1.16, 514)
Asian Indian/Pakistani or Soufsian 280| 32.9 | 0.77 (0.48, 1.25) | 0.68(0.41, 115)
Vietnamese 280| 32.9 | 0.98 (0.76, 1.26) | 0.86 (0.65, 114)
Other/unspecified Asian 337| 32.1 | 0.98(0.77,1.24) | 0.97 (0.B, 1.5)
African American 187 | 43.3 | 1.53 (1.14, 2.05) | 1.37(1.02, 1.5)
Hispanic 1855| 36.7 | 1.19(1.07,1.32) | 1.04 (0.9, 1.17)
Mexican 388| 42.3 |1.44(1.17,1.78) | 1.17 (0.9%4, 1.4)
Puerto Rican, Cuban, Dominican 35| 34.3 | 1.30(0.64, 2.63) | 1.14 (0.56, 2.32
South and Central American 108| 35.2 | 1.17 (0.78, 1.74) | 1.04 (0.691.55)
OtherHispani¢ Spanish or Latino 1324| 35.2 | 1.12(0.99, 1.26) | 1.02 (0.90, 1.16
Other/Unknown 156 | 25.0
p value .002 A2

40R, odds ratio; ClI, confidence interval
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Summary & Recommendations

An early stage diagnosis is usually detdcby regular screening (mammography olinical
breast examination§36) (37), and is associated with a better prognosis. A late stage diagnosis
is not as easy to treat and is associated withdowsurvival. A late stage of diagnosis therefore
can suggest that the screening received was not adeqoatmo late and dentifying which
women have a highgorobability of a late stage diagnosis has implications for the provision of
breast cancescresningin the community.

Incidence of late stage breast cancer is not declining

With increasing mammography and screening of the local population, it was expected that late
stage breast cancer would have been declining (and correspondingly that eadydséamoses
would increase), but the agadjusted incidence has remained much the same over the last 15
yearsin Orange County.

Age disparity

Women younger than 55 years are less likely to be diagnosed with breast cancer but for those
that are, their clances of being diagnosed at a late stage are much higher than for older
women. Compared with women who were aged 55 to 69 years at the time of their breast
cancer diagnosisye found thatwomen younger than 40 yeargere over twice as likely to be
diagnsed with a late stage disease and those aged 40 to 54 years had a 36% increased
probability, after we had controlled for race/ethnicity, health insurance, socioeconomic status,
marital status, and religious affiliation

Racial/Ethnic Disparity

Non-HispanicWhite women have had the highest incidence of late stage breast cancer of all
the racial/ethnicgroups; lowever the ageadjusted incidence rate for them and for Hispanic
women has remaing steady over the last 15 years. Of some concern, incidehtae stage
breast canceihasbeen increasing among Asian Pacific Islandalttough theystill have the
lowestincidence of late stageancerof all the races/ethnicities. Latgage ncidence is rapidly
increasing amog African Americans, whichas overtaken the rates of norHispanic White
womenin the last five years

Among women with breast cancer, the likkbod of a late stage diagnosuiffered by
race/ethnicity, with the probability of being diagnosed late much higheNative Hawaiians or

other Padic Islandersdlmost two and half times more likglyandfor African Americans (37%
increase) than for noidispanic Whites even after we had adjusted for other factors. The
increasedprobability of a late stage diagnosis among Hawaiians and otheri®ésldnders was

the biggest effect we observed and it deserves immediate attention. Asian Pacific Islanders as
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an aggregate group did have a lower probability of a late stage diagnosis thaHisyamic
Whites, but this hasbeen redudng over time. In our initial analyses, w saw a higher
proportion of late stage diagnoses among Hispanic women, especially those of Mexican
descent, however this has reduced over the last 15 yearsiradr final modelwe found no
significant difference from noeilispanid/Vhite womenafter we had controlled foother factors

such as socioeconomic status and health insurance.

Religion

We found a slightly highgorobability of a late stage diagnosis among women who said they
were Lutheran, Christian or Protestant of no spedifdenomination, Catholic, or women who
were members of a Christian sect, compared with women who were not religious, even after
adjustment for other factors. However, Baptists, Methodists, Presbyterians, Orthodox
Christians, Buddhists, Jewish womand Muslims (although only more recenjidid not differ
significantly from norreligious women in the probability of a late stage diagnosis.

Socioeconomic Disparity

The proportion of late stage diagnoses among breast cancers differed significantly agdordi
health insuranceplace of residence, andeighborhood socioeconomic status and education.
These four factors artighly correlated but in our multivariate analysesve found that the

most significant factors were socioeconomic status and healtlvamce type. The probability

of a breast cancer diagnosis being late stage was 78 percent higher for women without health
insurance, 37 percent for women with Medicaid, and 26 percent higher for women residing in a
neighborhood with the lowest socioeconarrstatus, even after multivariable adjustment.

Marital status
Separated, divorced, or widowed women hadlightlyhigherprobability of being diagnosed at
a late stage than married women.
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Implications for improving early detection

There are acial/lethnic, socioeconomic, and age disparities in stage at diagnosis Jocally
however t is not alwaysclear why certain groups of womegre not getting regular breast
screening There aremanypossible reasons; perhaps women or their health providegsstow

to start the screening regimeas soon as the woman reaches the age of 40 yearperhas
there arebarriersto obtaining screeninguch as groblems arranging chitdare or obtaining
time off work, lack of transportation, lack of local serviagsservices that arénconveniently
located Other economic barriers inclug®t havinghealth insurance andot being inregular
contact with healthcare providers

We did not set out to find out why some women are not adequately screened, nor dekive
out to recommendspecificservice or policy changes, howewee doraise someconcerrs that
need addressing;

% Rising incidence rates of late stage breast cancer and increasing proportions of late
stage diagnoses amongsian Pacific Islandemnakes thema group deserving of
increased attention.

% Native Hawaians and other Pacific Islandewsith breast cancerhad the highest

probability, of all the subgroups of women we analyzedpefng diagnosed late stage.

African American women have rising inciden@es anda significantly increased

chance of being diagnosed late stage. The problem appears to be greatest for African

American women younger than 55 years.

Women without health insurancenad one of the highest probabilities of being

diagnosed at a latstage.

Womenwith breast cancewho are covered by Medicaltad a higher proportion of late

stage diagnoses.

Womenliving in neighborhoods with the lowest socioeconomic statiese more likely

to be diagnosed at a late stage

It is important to encouragea woman to begin mammographic screening services as

soon she reaches the age of 40 (the recommended age for beginning regula

mammograms) and it is important that health providers encourage this.

% Women younger than 4@ith breast cancer had a higitobability of being diagnosed at
a late stage especially among Hispanic and African American womdns i3 before
routine mammography is recommended (breast cancer is uncommon at an early age),
but we can target younger women for other services such as alibreast examination,
breast self examination, education, and offering mammographic screening for young
women at a high risk of breast cancer, for instance those with a family history of early

b

b S S
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onset disease.May need to raise awareness among health pilews about younger

women.

National guidelines do nogenerallyrecommend mammograms for women younger

than 40 but given the high risks reported heespecially among Hispanic, Hawaiian or

other Pacificlslander and African American womeit,may benecesary to lower the

starting age of regular screening for certain subpopulations of woméh a high

probability ofbeing diagnosed at a late stagélhis policys recommended byloctors

(38) who have confirmed that mammographcan detect breast cancer in younger
women(39; 40 YR GKS ! YSNAOIY [/ FyOSN { av@deSat &8 I dzA F
significantly increased risk for breast cancer may benefit from earlier initiation of
screening screening at shorter intervals, and the screening with additional modalities

such as ultrasowh or magnetic resonance imagi(#1). Such a policys practiced by
someclinicians who state thatd éile our routine screeningrogram commences at 40,

it has been our practice (in common with many other clinics) to affammography to

KAIK NRa]l 62YSYy FNEP Y42)lard % cavered ®yScertdih medligab | NR &
insurance packages such as Medao@?3).
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Glossary

Stages of disease
Stage describes the extent of the spread of the tumor by the timagit is detected.

Early stage
Early stage is a cancer that is confined to the breast at the time of diagnosis.

Late stage
Late stage diagnoses are those where the cancer had already spread to cells outside the breast
tissue before detection.

Unstaged
Unstaged is Wen information is not sufficient to assign a stage.

Incidence

A cancer incidence rate is the numbdmewly diagiwsed cancers of a specifigpe occurring in

a specified population during a year (or group of years), usually expressed as the number of
cancers per 100,000 population at risk

Confidence Interval (Cl) of an Incidence Rate

A range of valuethat has a specified probability of containing the rate or trend. The 95% (p
value = .05) confidence intervals are the most commonly used. For 95% confidence intervals, it
can be stated that, 95% of the time the true rate will lie within these limits.

Odds ratio (OR)

The odds ratio is a way of comparing whether the probability of a certain €hent late stage
diagnosis)s the same for two groupsThere is a referencgroup whose ratio is set at 1 and
then other groups areampared to it Anodds @tio of 1 implies that the event is equally likely
in both groups.An odds ratio greater thath implies that the event is more likely that group
than the referencegroup. An odds ratio less thafm imply that the event is less likely in
groupthanthe reference

Confidence Interval (Cl) of an Odds Ratio

An odds ratio is statistically significant lifet 95% confidence intervatcludes the value ofl.

For example a confidence interval of (0.80, 0.90) or (1.10, 1.20) means that the group is
statistically significantly different from the referee group, but (0.90, 1.10jneans thatthe
difference between the two groups being compared is not statisticdjgificant That is, there

is a 5% chance that the difference occurred due to normal (randonciufitions in the
outcome being studied.
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Appendix

Key to Medical Service Study Areas in Map 1

MSSA MSSA Description
number

115.1 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 \Mso

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, Tustiathills, 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 Ranchlrvine NE, Lake Forest W, Portola Hills, Tustin E
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