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Executive Summary  

Series of four monographs 

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 

Cure, and the ǇǊƻƧŜŎǘΩǎ community advisory group which consists of breast cancer survivors, 

representatives from the local health department, and from community based organizations 

that fund or provide breast cancer services.  The aim of the project is to analyze existing data in 

order to identify unmet need and inform decisions of local service provision. 

 

This monograph is the first in a series of four examining breast cancer incidence and prevalence 

in Orange County, California.  Future 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 of breast cancer at diagnosis.  Stage 

describes the extent of the spread of the tumor by the time that it is detected.  An 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 already spread to cells outside the breast tissue before detection.   

 

An early stage diagnosis is usually detected by regular screening (mammography or clinical 

breast examination), and is associated with a better prognosis.  A late stage diagnosis is not as 

easy to treat and is associated with lower survival.  Identifying which women have a higher 

probability of a late stage diagnosis therefore has implications for the provision of breast cancer 

screening in the community.   

Methods 

We examined existing cancer data that were collected by the statewide, population-based 

California Cancer Registry (CCR).  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 

among women with breast cancer and to look for characteristics that may be associated with 

late stage diagnosis.  The factors that we chose to examine were age, race/ethnicity, religious 

affiliation, marital status, health insurance payer, place of residence and neighborhood 

socioeconomic status and education.  These variables, with the exception of the neighborhood 

indices of socioeconomic status and education that are derived from the US Census, were taken 
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from the CCR dataset and were originally abstracǘŜŘ ŦǊƻƳ ǘƘŜ ǇŀǘƛŜƴǘǎΩ ƳŜŘƛŎŀƭ ǊŜŎƻǊŘǎΦ  These 

were selected not necessarily because we thought they might cause a later diagnosis but 

because they are groups that can be readily identified for screening services. 

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 early stage diagnoses 

would increase), but the age-adjusted incidence of late stage breast cancer in Orange County 

has remained much the same over the last 15 years.   

Age disparity  

Women younger than 55 years are less likely to be diagnosed with breast cancer but for those 

that are, their chances 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 diagnosis, women younger than 40 years were over twice as likely of being diagnosed 

with a late stage disease and those aged 40 to 54 years had a 36 percent increased probability, 

whereas women 70 years or older had a lower probability. 

Racial/Ethnic Disparity  

In Orange County over the last 15 years, non-Hispanic White women have had the highest 

incidence of late stage breast cancer of all the racial/ethnic groups, however the age-adjusted 

incidence rate for them, and for Hispanic women, has remained steady 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 rate has been increasing.  Incidence is rapidly increasing 

among African Americans and appears to have overtaken the rates of non-Hispanic White 

women but we must be cautious with interpretation since the case counts are small. 

 

Among women diagnosed with breast cancer, the likelihood of a late stage diagnosis also 

differed by race/ethnicity, with the probability of being diagnosed late much higher for 

Hawaiians or other Pacific Islanders (more than twice as likely) and African Americans (37 

percent higher) than for non-Hispanic Whites even after we had adjusted for other factors.   

The increased probability of a late stage diagnosis among Hawaiians and other Pacific Islanders 

was the biggest effect we observed and it deserves immediate attention.  Asian Pacific Islanders 

as an aggregate group had a lower probability of a late stage diagnosis than non-Hispanic 

Whites, but this difference has reduced over time (because the proportion of late stage 

diagnoses rose 4 percent among Asian Pacific Islanders), and so there is now no significant 

difference from non-Hispanic Whites.  We saw a higher proportion of late stage diagnoses 

among Hispanic women, especially those of Mexican descent, however this has reduced by 4 

percent over the last 15 years, and when we controlled for other factors including 
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socioeconomic status and health insurance, then we found no significant difference from non-

Hispanic White women. 

Religion 

We found a slightly higher probability of a late stage diagnosis among women who said they 

were Lutheran, Christian or Protestant of no specified denomination, Catholic, and for women 

who were members of a Christian sect, compared with women who were not religious, even 

after adjustment for other factors.   

Socioeconomic Disparity  

The proportion of late stage diagnoses among women with breast cancer differed significantly 

according to health insurance, neighborhood socioeconomic status and education, and place of 

residence.  These measures are closely related, but after adjusting for other factors, we found 

that the most significant indicators were socioeconomic status and health insurance type.  The 

probability of a breast cancer diagnosis being late stage was 78 percent higher for women 

without health insurance, 37 percent higher for women with Medicaid, 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 chance of being diagnosed at a late stage 

than married women but the degree of difference was fairly small (approximately 15 to 19 

percent higher), especially after we controlled for other factors. 

Implications for improving early detection  

The role of this report is not to recommend alterations to existing policy or service provision; 

however it does identify some groups of women that appear to be receiving screening that is 

too late or inadequate.  We found racial/ethnic, socioeconomic, and age disparities in stage at 

diagnosis, and to improve early detection, we may need to focus locally on meeting the 

screening needs of Asian Pacific Islanders especially Native Hawaiians and other Pacific 

Islanders; African Americans; women without health insurance or those who are covered by 

Medicaid; those living in neighborhoods with the lowest socioeconomic status; and women 

younger than 55 years.  
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Introduction  

Series of monograp 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 Susan G.  Komen for the 
/ǳǊŜΣ ŀƴŘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŎƻƳƳǳƴƛǘȅ ŀŘǾƛǎƻǊȅ ƎǊƻǳǇ ǿƘƛŎƘ Ŏƻƴǎƛǎǘǎ of breast cancer survivors, 
and representatives from the local health department and from community based 
organizations that fund or provide breast cancer services.  The purpose of the project is to 
increase 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 first in a series of four analyzing existing cancer data collected by the 
California Cancer Registry.  The second monograph will examine disparities in mortality and 
survival and can be expected in March 2008.  Future monographs will be published in June and 
September 2008.   

Orange County 
Orange County, the fifth largest county in the nation, is an urban metropolis situated along 40 
miles of Southern California coastline.  With a thriving service sector and the highest 
concentration of high-tech industries in the nation, the unemployment rate (3.8% in 2005) is 
the lowest among counties with a labor force over one million (1).  Poverty levels are lower 
than the state average, and Orange County has the seventh highest median household income 
in California (2).  LǘΩǎ ŀ ŘƛǾŜǊǎŜ ŎƻƳƳǳƴƛǘȅΤ ŀǎ ƻŦ нллнΣ ƴƻ ǎƛƴƎƭe racial or ethnic group 
comprised more than 50 percent of the total population (3).  However, the cost of living and 
housing values are high and income inequality is growing.  Middle income neighborhoods are 
ΨŘƛǎŀǇǇŜŀǊƛƴƎΩ ŀƴŘ ǘhey are doing so at a 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 diagnosis.  Stage describes the 
extent of the spread 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?  

Stage  Description  Details  

Early In situ  Early cancer that has not invaded surrounding cells or tissue  

Early  Localized  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 cancer is one that is confined to the breast at the time of diagnosis.  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 prognosis, whereas a late 
stage diagnosis is not as easy to treat and is associated with lower survival.  A late stage of 
diagnosis can therefore suggest that screening was received too late or that the screening 
received was not adequate.  Identifying which women have a higher chance of a late stage 
diagnosis therefore has implications for the provision of breast cancer screening in the 
community (4).   
 
The aim of this monograph is to explore which groups of women with breast cancer have a 
higher probability of a late stage at diagnosis.  It is well-known that there are disparities in stage 
at diagnosis by age (5), race/ethnicity (6; 7; 5), socioeconomic status (8; 5), and health 
insurance status (9), but it is essential to identify which women locally are at the greatest risk 
for such diagnoses in order to focus limited resources. 
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Methods  

Breast cancer records 
The breast cancer data used in this report were recorded 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.  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. 

Patient characteristics  
Age, race/ethnicity, religion, health insurance payer, and marital status used in the analyses 
were taken from the CCR dataset and were originally abstracted from ǘƘŜ ǇŀǘƛŜƴǘǎΩ ƳŜŘƛŎŀƭ 
records (10).  Race/ethnicity was aggregated into five groups; non-Hispanic White, African 
American, Asian Pacific Islander (which includes Chinese, Filipino, Japanese, Korean, Hawaiian 
or other Pacific Islander, Vietnamese, and Asian Indian/Pakistani or South Asian including Sri 
Lankan, Nepalese, Bhutanese, and Bangladeshi).  Hispanic (which includes Mexican, South and 
Central American, Caribbean specifically Puerto Rican, Cuban, and Dominican, and other 
unspecified Hispanic, Spanish, and Latino including Spanish of European origin), and other or 
mixed race/ethnicity.  Place of residence at diagnosis was categorized into 27 Medical Service 
Study Areas (MSSAs).  MSSAs are census tracts grouped into defined geographic analysis units 
by the California Office of Statewide Health Planning and Development (OSHPD) (11).  OSHPD 
designed the study areas specifically for identifying geographic areas of unmet healthcare need.   

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 (12). 
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 (12).  The SES index, created by Yost et al (13), 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). 

County statistics  
The annual population estimates for Orange County used as denominators for the incidence 
rate calculations are taken from the 2000 US Census (14) (15).  County population estimates of 
race/ethnicity used are based on self-identification at the time of the census.   

Incidence rates 
Age-adjusted incidence rates of breast cancer were calculated where population statistics were 
available in order to compare incidence rates over time and among racial/ethnic groups.  Age-
adjusted incidence rates were calculated using five-year age groups and weighted to the 2000 
US population as described elsewhere (16).  Age adjustment allows cancer rates to be 
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compared by controlling for differences in the age distribution of two populations, which can 
profoundly affect cancer rates. 

Probability of late stage diagnosis  
For the analyses, we categorized breast cancer cases into early or late stage according to the 
spread of the breast cancer at diagnosis using the Surveillance, Epidemiology and End Results 
(SEER) summary stages (17).  Early stage cancers were SEER summary stages 0 or 1 and were 
cancers that were confined to the breast at the time of diagnosis.  Late stage cancers were SEER 
summary stages 2 through 7 and were cancers that had already spread to cells outside the 
breast tissue at the time of detection.  We excluded unstaged tumors where the information 
was insufficient to assign a stage at diagnosis.   
 
Logistic regression was used to calculate the relative probability of late stage disease among 
breast cancer diagnoses in the form of odds ratios (OR) with 95 percent confidence intervals 
(CI).  The largest category of each variable was selected as the reference group to ensure that 
the OR calculated would be stable.  We examined characteristics that may be associated with 
late stage diagnosis such as age, race/ethnicity, neighborhood socioeconomic status and 
education, religious affiliation, marital status, health insurance, and place of residence.  These 
characteristics were not necessarily selected because we thought they might cause a late stage 
diagnosis but because they form groups of women that can be readily identified for service 
provision.   
 
We adjusted for age in five-year categories, year of diagnosis, and race/ethnicity where 
appropriate.  Note that the four broad categories of age (<40, 40-54, 55-69, >69) in the tables 
were chosen to aid presentation, interpretation and utility of the results; however in the 
statistical modeling the five-year categories were used in order to account for age differences 
as much as possible (since age is so highly correlated with the outcome).   
 
We used a stepwise multivariable logistic regression model including all the variables in order 
to identify the most important associations.  All statistical analyses were conducted using SAS 
9.1 (SAS Institute Cary, NC).  
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Incidence of Late Stage Breast Cancer 
 
30,381 breast tumors were diagnosed in Orange County women over the last 15 years.  1,540 
women had multiple breast tumors, so the actual number of women diagnosed with breast 
cancer over the last 15 years is 28,841.  We excluded 862 (3%) women who had tumors that 
were unstaged, which left 27,979 available for analysis.    
 
Of the 27,979 breast cancers in the analysis, 19,349 (69%) were early stage and 8,630 (31%) 
were late stage.  The age-adjusted incidences of early stage breast cancer and of late stage 
breast cancer have remained fairly steady in Orange County over the last 15 years (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  
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Age 
 
Younger women are less likely to be diagnosed with breast cancer, but among those that are a 
late stage at diagnosis is more common (18; 5).  In Orange County (figure 2), the proportion of 
breast cancers diagnosed at a late stage is higher for women younger than 40 years (46%) and 
women aged between 40 and 54 years (35%), than for women aged between 55 and 69 years 
(29%) and women older than 69 years (26%).  The likelihood of being diagnosed with late stage 
disease decreases with age; after age 55 years, more than 70 percent of breast cancers are 
diagnosed at an early stage.   
 
FIGURE 2. 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 the overall age-adjusted incidence rate of late stage breast cancer had not 
changed very much over the last 15 years (figure 1).  This appears to be true for non-Hispanic 
White and Hispanic women, but not for Asian Pacific Islanders and African Americans (figure 3).   

FIGURE 3.   Five-year t rends 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 among Asian Pacific Islander women over the last 15 years, but they are still 
much less likely to be diagnosed with late stage breast cancer than non-Hispanic White women.    
 
African American women also used to have a lower incidence than non-Hispanic Whites, but 
the number of late stage breast cancers diagnosed among African Americans increased from 38 
to 64 per 100,000 in the last 15 years.   The same data are presented in table 1 with the 
addition of 95% confidence intervals (which show the range within which we are 95% confident 
that the ΨǘǊǳŜΩ rate lies).   Note that the confidence intervals are wide for all estimates of risk for 
African Americans due to low case counts, which yield trends and rates that are statistically 
unreliable and subject to cautious interpretation.  Statistically unreliable means that some of 
the fluctuations may be due to chance.  But the fact that breast cancer is more often diagnosed 
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at a late stage among African American women has also been reported nationwide and in 
studies with larger populations (18; 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 adjusted incidence per 100,000 (95% CI)* 

Period 
Non-Hispanic 

White (n=22630) 
African American 

(n=271) 

Asian Pacific 
Islander  
(n=2095) 

Hispanic  
(n=2745) 

1990-94 51.3 (49.1, 53.4) 38.2 (21.9, 54.6) 19.2 (15.3, 23.2) 34.2 (29.6, 38.8) 
1995-99 49.3 (47.3, 51.4) 37.3 (23.9, 50.7) 26.2 (22.6, 29.8) 32.6 (28.6, 36.5) 
2000-04 51.9 (49.8, 54.0) 63.6 (45.1, 82.0) 28.6 (25.4, 31.7) 35.4 (31.9, 38.9) 

* CI, confidence interval. 

 

Proportion of breast cancers diagnosed late stage  
We saw above that generally over the last 15 years non-Hispanic White women had the highest 
incidence of late stage cancer ς that is the number of women with late stage breast cancer 
relative to the number of non-Hispanic White women in the general population is high.  
However, if we now examine only the women with breast cancer, then actually non-Hispanic 
White women have a smaller proportion of late stage diagnoses compared to other 
racial/ethnic groups in our study.  So although non-Hispanic Whites are more likely to be 
diagnosed with breast cancer, when they are diagnosed, they are more likely to be diagnosed at 
an early stage compared to other racial/ethnic groups.  In Orange County between 1990 and 
2004, the proportion of breast cancer cases diagnosed at late stage was 30% among non-
Hispanic Whites, compared to 43% among African Americans, 38% among Hispanics, and 31% 
among Asian Pacific Islanders (table 2).  Nationally the corresponding proportions (for 1995-
2001) showed a similar pattern; 33% among non-Hispanic White women, compared to 43% 
among African American women, 42% in Hispanics, and 34% in Asian Pacific Islanders (7).   

TABLE 2.   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 for late stage at diagnosis 

 1990-2004 2000-2004 

 

Total 
No. % 

Adjusted OR 
(95% CI)ϝΣϞ 

Total 
No. % 

Adjusted OR 
(95% CI)ϝΣϞ 

Non-Hispanic White 22630 29.9 1.0 8152 29.6 1.0 
African American 271 43.2 1.53 (1.20, 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; CI, confidence interval. 
Ϟ!ŘƧǳǎǘŜŘ ŦƻǊ age and year of diagnosis. 
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The odds ratios in table 2 show the likelihood of a late stage diagnosis, rather than an early 
stage diagnosis, for each race/ethnicity relative to the likelihood among non-Hispanic Whites 
(chosen as the referent group on the basis of size to produce the most stable estimates).  Again 
the results are somewhat different from what we saw with incidence, which also take into 
account the population in the community without cancer.  So although Hispanic women have a 
fairly small number of women with late stage cancer relative to the number of women in the 
general population, when Hispanic women are diagnosed with breast cancer they are 
disproportionately more likely (OR = 1.26, 95% CI = 1.15, 1.37) than non-Hispanic Whites (OR = 
1.0) to be diagnosed at a late 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 non-Hispanic White women.  By 2000-04, the relative chance of being 
diagnosed late stage for Hispanic women had reduced to 19 percent. 
 
As we saw, African American women have a high incidence of late stage breast cancer.  Among 
those that were diagnosed with breast cancer, they are also much more likely (53% increased 
probability) to be diagnosed at late stage than non-Hispanic White women.  The numbers of 
African American women are too small to reliably examine change over time.   
 
Asian Pacific Islanders had the lowest incidence of late stage breast cancer among all the 
racial/ethnic groups examined.  Among those diagnosed with breast cancer, a lower proportion 
were diagnosed late stage in 1990-94 (OR = 0.75, 95 percent CI = 0.60, 0.95) than non-Hispanic 
Whites (OR = 1.0), but the difference between the two racial/ethnic groups has been narrowing 
over time.  During 2000-04, there was no significant difference between the two groups (Asian 
Pacific Islanders OR = 0.99, 95 percent CI = 0.86, 1.14 versus non-Hispanic White OR = 1.0).   
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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 women (table 3).  While Asian Pacific Islanders with breast 
cancer have about the same probability of a late stage diagnosis as non-Hispanic White women, 
Hawaiian/Pacific Islanders, who comprise just 2 percent of all Asian Pacific Islanders, have a 
much higher probability of being diagnosed late stage rather than early stage.  Late detection of 
breast cancer among native Hawaiians has been reported before in research conducted in 
Hawaii (24; 25).  On the other hand, Chinese Americans had a (non-significant) 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.  

TABLE 3.    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 & odds 

ratios for late stage at diagnosis 

Race/ethnicity 
Total 
No. % 

Adjusted OR 
(95% CI)ϝΣϞ 

Non-Hispanic White 22630 29.9 1.0 

  
 

 Asian Pacific Islander 
 

 0.95 (0.86, 1.04) 
 Chinese 263 27.4 0.77 (0.58, 1.01) 
 Filipino 347 32.9 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 or other 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 42.9 1.50 (1.28, 1.76) 
 Caribbean (Puerto Rican, Cuban, Dominican) 60 33.3 1.22 (0.71, 2.09) 
 South and Central American  170 35.3 1.15 (0.83, 1.58) 
 Other/unspecified Hispanic, Spanish or Latino 1853 36.2 1.18 (1.07, 1.31) 

  
 

 *OR, odds ratio; CI, confidence interval. 
Ϟ!djusted for age and year of diagnosis. 
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Race/ethnicity and Age  

TABLE 4.    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 stage at diagnosis 

Race/ethnicity and 
age 

Total 
No. % 

Adjusted OR 
(95% CI) ϞΣϟ 

Non-Hispanic White 
 

 
 

 <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 
 җтл 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 29.3 1.0 
 җтл 31 29.0 0.98 (0.39, 2.46) 

Asian Pacific Islander 
 

 
 

 <40 217 36.9 1.40 (1.01, 1.93) 
 40-54 958 33.3 1.19 (0.96, 1.48) 
 55-69 658 29.5 1.0 
 җтл 262 22.9 0.71 (0.51, 0.99) 

Hispanic 
 

 
 

 <40 396 52.5 2.19 (1.71, 2.80) 
 40-54 1118 40.3 1.34 (1.11, 1.62) 
 55-69 783 33.6 1.0 
 җтл 448 25.0 0.66 (0.51, 0.85) 

*Excluding 238 whose race/ethnicity was other or not known. 
ϞhwΣ ƻŘŘǎ ǊŀǘƛƻΤ /LΣ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ 
ϟ!ŘƧǳǎǘŜŘ ŦƻǊ ȅear of diagnosis. 
 
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 common for African Americans younger than 40 years or 
between 40 and 54 years, and for Hispanics younger than 40 years, where 50 percent or more 
of breast cancers are diagnosed late stage, compared with non-Hispanic Whites younger than 
40 years (44% are late stage) or Asian Pacific Islanders younger than 40 years (37% are late 
stage).   
 
The probability of a late stage diagnosis among African American and Hispanic women younger 
than 40 years is very high (238% and 119% increased probability respectively compared with 
women of the same race/ethnicity who were aged 55-69 years at the time of their diagnoses).   
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Religion  
 
We examined religion because it may influence mammography utilization, affect perceptions of 
fatalism, and serve as a surrogate for cultural beliefs and behaviors, and it can be useful for 
targeting outreach programs (26; 27; 28).  55 percent of the women in Orange County with 
breast cancer are religious according to the cancer registry records.  This proportion is in line 
with the County estimate of 51 percent of the population (29).   

TABLE 5.   Adjusted odds ratios  for late stage at breast cancer diagnosis, by 
religion (n=27,979), Orange County 1990 -2004  

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

Religion 
Total 
No. % 

Adjusted OR 
όфр҈ /LύϝΣϞ 

No religion/none stated 12543 29.2 1.0 

  
 

 Baptist 185 34.6 1.24 (0.91, 1.69) 
Lutheran 383 33.4 1.25 (1.00, 1.55) 
Methodist 182 31.9 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 35.2 1.36 (0.87, 2.11) 

  
 

 Jewish 724 26.5 0.91 (0.77, 1.08) 

  
 

 Buddhist 163 30.7 1.05 (0.74, 1.48) 
Muslim 77 40.3 1.61 (1.01, 2.55) 
Other Eastern religions 175 36.0 1.31 (0.95, 1.80) 

  
 

 Other religion 105 27.6 0.92 (0.59, 1.41) 

*OR, odds ratio; CI, confidence interval. 
Ϟ!ŘƧǳǎǘŜŘ ŦƻǊ ŀƎŜΣ race/ethnicity, and year of diagnosis. 
 
Followers of several religions were more likely than their non-religious counterparts to be 
diagnosed at a late stage, including Catholics, Muslims, as well as Christian sect and Other 
Protestant/Christian faiths (table 5).   The differences were however very small.  Religion may 
ŀŦŦŜŎǘ ŀ ǿƻƳŀƴΩǎ ŎƘŀƴŎŜǎ ƻŦ ƘŀǾƛƴƎ ŀ ƭŀǘŜ ǎǘŀƎŜ ŘƛŀƎƴƻǎƛǎ ǘƘǊƻǳƎƘ ǊŜƭŀǘŜŘ ǎƻŎƛŀƭ ŀƴŘ ŎǳƭǘǳǊŀƭ 
influences on mammography use. 
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Health Insurance Status  
 
Not surprisingly, uninsured women with breast cancer were 76% more likely than those with 
health insurance to be diagnosed at a late stage (table 6).  Women without health insurance are 
less likely to have access to the cancer screening services that are so essential in identifying 
breast cancer early (30; 7; 31).  Women whose breast cancer treatment was covered by federal 
funding or Medicaid were also more likely to be diagnosed at a late stage.   Other researchers 
have found that women covered by Medicaid (known as Medi-Cal in California) were more 
likely to have advanced disease, concluding ǘƘŀǘ ǘƘŜǊŜ ǿŀǎ άǎǘǊƻƴƎ ƛƴŘƛǊŜŎǘ ŜǾƛŘŜƴŎŜ ǘƘŀǘ 
women who receive health care through Medi-Cal are less likely to be screened for breast 
cancer than other women in CalƛŦƻǊƴƛŀέ (32).  

TABLE 6.   Adjusted odds ratios for late stage at breast cancer diagnosis, by health 
insurance payer (n=16,539*) , Orange County 1997-2004  

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

  
Total 
No. % 

Adjusted OR 
(95% CI)ϞΣϟ 

Health Insurance Payer Status 
 

 

  Insured 16113 30.4 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 private 9894 31.4 1.0 
 Not insured 152 46.7 1.82 (1.31, 2.52) 
 Medicaid 599 42.1 1.46 (1.23, 1.74) 
 Medicare 4357 25.9 1.04 (0.94, 1.16) 
 Federal funding 171 41.5 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 1.50 (1.16, 1.94) 

*  Excluded those diagnosed from 1990 to 1996 because a high proportion of records were 
missing information on health insurance.  From 1997 to 2004 insurance payer was missing for 
less than two percent.   
ϞOR, odds ratio; CI, confidence interval. 
ϟAdjusted for age, race/ethnicity, and year of diagnosis. 
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Education and Socioeconomic Status 
 
The indices of socioeconomic status and education are population-based and not individually-
specific; using these indices is an accepted, valid 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 al (12), is incorporated into the measure of socioeconomic 
status, created by Yost et al (13), along with measures of income (median income, median 
house value, median rent, proportion below 200 percent of the poverty level) and occupation 
(proportion blue-collar workers, proportion 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 with 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 estimates.  The trend test is statistically 
significant for both variables, which indicates that as education or socioeconomic status 
decrease, then the chances of a late stage diagnosis increase.  However, the disparity in late 
stage diagnosis is strongest for those living in neighborhoods in the lowest fifth 
socioeconomically.  The same association with stage at diagnosis has been reported elsewhere; 
for education (4; 26) and for socioeconomic status (8; 5; 33).    
 

TABLE 7.   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 
No. % 

Adjusted OR 
όфр҈ /LύϞΣϟ 

Liu education index in fifths 
 

 
  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 socioeconomic index in 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 28.5 1.0 
p for trend 

 
 <.001 

*OR, odds ratio; CI, confidence interval. 
Ϟ!ŘƧǳǎǘŜŘ ŦƻǊ ŀƎŜΣ race/ethnicity, and year of diagnosis. 
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Geographic Area 
 
The proportion of women diagnosed with breast cancer presenting with late stage disease is 
higher in cities in the North of Orange County such as Anaheim, Brea, Fullerton, La Habra, 
Orange, and Santa Ana (map 1).  Women with breast cancer who live in the coastal cities such 
as Huntington Beach, Laguna Beach, Newport Beach, Seal Beach, as well as inland cities in the 
South of Orange County such as Costa Mesa, Irvine, Lake Forest, Mission Viejo, and Tustin are 
less likely to have a cancer that has progressed to late stage by diagnosis. 
 
The map that is presented can be useful for service planning, but care needs to be taken in 
interpretation.  There is no known inherent likelihood of late stage diagnoses caused by living in 
a certain area of Orange County, rather the differences are very likely due to differences in 
existing health service provision, or neighborhood socioeconomic status which as we 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)  

 
Key: Adjusted OR for late stage diagnosis compared with Laguna Beach/Woods (reference area) 

 hw җмΦр όƘƛƎƘύ  OR=1.45-<1.5        OR=1.4-<1.45  OR=1.3-<1.4  OR =1.2-<1.3  OR=1.0 (low) 
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Marital Status  
 
hǊŀƴƎŜ /ƻǳƴǘȅΩǎ ŘƛǾƻǊŎŜŘΣ ǿƛŘƻǿŜŘΣ ŀƴŘ ǎƛƴƎƭŜ ǿƻƳŜƴ ǿƛǘƘ ōǊŜŀǎǘ ŎŀƴŎŜǊ ǿŜǊŜ ƳƻǊŜ ƭƛƪŜƭȅ 
than those who were married to be diagnosed at a late stage (table 8).  Other researchers have 
reported the same finding in other parts of the US (26; 4; 34).  Marriage may offer financial 
support and a form of social support (34) that increases the chances a woman will get a 
mammogram (35) or other essential healthcare service.   

TABLE 8.   Adjusted odds ratios for late stage at breast cancer diagnosis, by marital 
status (n=27,979) , Orange County 1990-2004   

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

Marital status Total 
No. % 

Adjusted OR 
(95% CI)ϝΣϞ 

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; CI, confidence interval. 
Ϟ!ŘƧǳǎǘŜŘ ŦƻǊ ŀƎŜΣ ǊŀŎŜκŜǘƘƴƛŎƛǘȅΣ ŀƴŘ ȅŜŀǊ ƻŦ ŘƛŀƎƴƻǎƛǎΦ 
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Multivaria ble Model  
 
In order to identify which measures were having the most influence on the likelihood of being 

diagnosed with breast cancer at a late stage, stepwise multivariate modeling was used.  Most of 

the variables examined in the initial analyses were entered into the model; age in five-year 

categories, race/ethnicity, religion, year of diagnosis, health insurance payer, marital status, 

socioeconomic status, with the exception of; education index and place of residence which are 

already incorporated into socioeconomic status.  Only breast cancer cases diagnosed from 1997 

to 2004 were used, as these were the years for which the health insurance data was as 

complete as possible.  In 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 variables in the table.  Please note that the estimates in 9a vary from 

those presented in earlier tables because we are only using the most recent eight years in the 

analysis rather than all fifteen. 

 

The variables were selected for entry into the model based on their relative strength of their 

association with late stage breast cancer.  The variables were selected by stepwise modeling in 

the following order: 

1. Age 

2. Health insurance payer 

3. Socioeconomic status 

4. Religion 

5. Marital status 

6. Year of diagnosis 

7. Race/ethnicity 

 

The factors most significantly correlated with late stage diagnosis of breast cancer were age (p 

value <.0001) and health insurance (p value <.0001). , and neighborhood socioeconomic status 

(p value = .002).  Being without health insurance or having Medicaid 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 the association with late stage diagnosis.  The odds 

ratio estimates for socioeconomic status were reduced after controlling for the other factors in 

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 status; being 

separated, divorced, or widowed with breast cancer only slightly increased the probability of a 
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late stage diagnosis, and being single and never married was no longer significantly related.  

Some religions or faiths were still associated with late stage diagnosis namely Lutheran, other 

Protestant/Christian, Catholic, and Christian sects (which together composed the majority of 

Christian affiliations stated by the women with breast cancer). In earlier analyses (table 5), we 

observed that Muslim women with breast cancer also had a higher probability of a late stage 

diagnosis, whereas Jewish women had a lower probability; however this was no longer the case 

when we restricted our analyses to the most recent years, suggesting that these associations 

have become less significant over time.  

 

Race/ethnicity became statistically insignificant overall (p value = .12) after controlling for other 

factors and the estimates were reduced, however there was a significantly higher probability of 

late stage breast cancer among African Americans and among Native Hawaiian or other Pacific 

Islanders.  In the analyses that just controlled for age and year of diagnosis, Hispanic and 

Mexican women with breast cancer also had a significantly higher probability of late stage, but 

this association diminished and became statistically insignificant after controlling for other 

factors.  In additional analyses (data not shown), we explored which of the other 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, health insurance had the largest effect; this 

information can help us target interventions to specific groups. 
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TABLE 9.   Multivariable model  for late stage at breast cancer diagnosis 
(n=16,539), Orange County 1997-2004  

 

Number of cases, percent & odds ratios for late stage 
at diagnosis (adjusted for age and year of diagnosis) 

 

Total 
No. % 

OR adjusted  
όфр҈ /Lύϟ 

OR adjusted for 
all variables in 
table όфр҈ /Lύϟ 

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 (1.25, 1.48) 
 55-69 5666 28.8 1.0 1.0 
 җтл 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 private 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 41.5 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 30.4 1.0 1.0 

 Separated/Divorced     1728 34.1 1.24 (1.11, 1.38) 1.19 (1.06, 1.33) 
 Widowed                2656 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 (1.05, 1.25) 1.14 (1.05, 1.25) 
 Catholic 3075 34.1 1.25 (1.14, 1.36) 1.20 (1.09, 1.32) 
 Christian sects 294 36.1 1.39 (1.08, 1.77) 1.31 (1.02, 1.68) 
 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) 
 Other Eastern religion 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    
 Non-Hispanic White 12870 29.6 1.0 1.0 

 
   

 Asian Pacific 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 (0.64, 1.26) 
 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, 1.45) 
 Korean 120 30.8 0.88 (0.60, 1.31) 0.78 (0.52, 1.17) 
 Hawaiian or other Pacific Islander 29 55.2 2.72 (1.30, 5.68) 2.44 (1.16, 5.14) 
 Asian Indian/Pakistani or South Asian  280 32.9 0.77 (0.48, 1.25) 0.68 (0.41, 1.15) 
 Vietnamese 280 32.9 0.98 (0.76, 1.26) 0.86 (0.65, 1.14) 
 Other/unspecified Asian 337 32.1 0.98 (0.77, 1.24) 0.97 (0.78, 1.25) 

 
   

 African American 187 43.3 1.53 (1.14, 2.05) 1.37 (1.02, 1.85) 

 
   

  Hispanic 1855 36.7 1.19 (1.07, 1.32) 1.04 (0.93, 1.17) 
 Mexican 388 42.3 1.44 (1.17, 1.78) 1.17 (0.94, 1.46) 
 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 (0.69, 1.55) 
 Other Hispanic, 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 .12 

ϟOR, odds ratio; CI, confidence interval. 
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Summary  & Recommendations  
 

An early stage diagnosis is usually detected by regular screening (mammography or clinical 

breast examination) (36) (37), and is associated with a better prognosis.  A late stage diagnosis 

is not as easy to treat and is associated with lower survival.  A late stage of diagnosis therefore 

can suggest that the screening received was not adequate or too late, and identifying which 

women have a higher probability of a late stage diagnosis has implications for the provision of 

breast cancer screening in 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 early stage diagnoses 

would increase), but the age-adjusted incidence has remained much the same over the last 15 

years in Orange County.   

Age disparity  

Women younger than 55 years are less likely to be diagnosed with breast cancer but for those 

that are, their chances 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 diagnosis, we found that women younger than 40 years were over twice as likely to be 

diagnosed 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-Hispanic White women have had the highest incidence of late stage breast cancer of all 

the racial/ethnic groups; however the age-adjusted incidence rate for them and for Hispanic 

women has remained steady over the last 15 years.  Of some concern, incidence of late stage 

breast cancer has been increasing among Asian Pacific Islanders, although they still have the 

lowest incidence of late stage cancer of all the races/ethnicities.  Late-stage incidence is rapidly 

increasing among African Americans, which has overtaken the rates of non-Hispanic White 

women in the last five years. 

 

Among women with breast cancer, the likelihood of a late stage diagnosis differed by 

race/ethnicity, with the probability of being diagnosed late much higher for Native Hawaiians or 

other Pacific Islanders (almost two and half times more likely) and for African Americans (37% 

increase) than for non-Hispanic Whites even after we had adjusted for other factors.   The 

increased probability of a late stage diagnosis among Hawaiians and other Pacific Islanders 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 than non-Hispanic 

Whites, but this has been reducing over time.  In our initial analyses, we saw a higher 

proportion of late stage diagnoses among Hispanic women, especially those of Mexican 

descent, however this has reduced over the last 15 years and in our final model, we found no 

significant difference from non-Hispanic White women after we had controlled for other factors 

such as socioeconomic status and health insurance. 

Religion 

We found a slightly higher probability of a late stage diagnosis among women who said they 

were Lutheran, Christian or Protestant of no specified denomination, 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 women, and Muslims (although only more recently), did not differ 

significantly from non-religious women in the probability of a late stage diagnosis.   

Socioeconomic Disparity 

The proportion of late stage diagnoses among breast cancers differed significantly according to 

health insurance, place of residence, and neighborhood socioeconomic status and education.  

These four factors are highly correlated, but in our multivariate analyses we found that the 

most significant factors were socioeconomic status and health insurance 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 socioeconomic status, even after multivariable adjustment.   

Marital status  

Separated, divorced, or widowed women had a slightly higher probability of being diagnosed at 

a late stage than married women. 
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Implications for improving early detection  
 

There are racial/ethnic, socioeconomic, and age disparities in stage at diagnosis locally, 

however it is not always clear why certain groups of women are not getting regular breast 

screening.  There are many possible reasons; perhaps women or their health providers are slow 

to start the screening regimen as soon as the woman reaches the age of 40 years, or perhaps 

there are barriers to obtaining screening such as a problems arranging child-care or obtaining 

time off work, lack of transportation, lack of local services or services that are inconveniently 

located.  Other economic barriers include not having health insurance and not being in regular 

contact with healthcare providers.   

 

We did not set out to find out why some women are not adequately screened, nor did we set 

out to recommend specific service or policy changes, however we do raise some concerns that 

need addressing; 

 

 Rising incidence rates of late stage breast cancer and increasing proportions of late 

stage diagnoses among Asian Pacific Islanders makes them a group deserving of 

increased attention. 

 Native Hawaiians and other Pacific Islanders with breast cancer had the highest 

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

 African American women have rising incidence rates and a 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 insurance had one of the highest probabilities of being 

diagnosed at a late stage. 

 Women with breast cancer who are covered by Medicaid had a higher proportion of late 

stage diagnoses. 

 Women living in neighborhoods with the lowest socioeconomic status were more likely 

to be diagnosed at a late stage.  

 It is important to encourage a woman to begin mammographic screening services as 

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

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

 Women younger than 40 with breast cancer had a high probability of being diagnosed at 

a late stage, especially among Hispanic and African American women.  This is before 

routine mammography is recommended (breast cancer is uncommon at an early age), 

but we can target younger women for other services such as clinical breast 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-
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onset disease.  May need to raise awareness among health providers about younger 

women. 

 National guidelines do not generally recommend mammograms for women younger 

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

other Pacific Islander, and African American women, it may be necessary to lower the 

starting age of regular screening for certain subpopulations of women with a high 

probability of being diagnosed at a late stage.  This policy is recommended by doctors 

(38) who have confirmed that mammography can detect breast cancer in younger 

women (39; 40) ŀƴŘ ǘƘŜ !ƳŜǊƛŎŀƴ /ŀƴŎŜǊ {ƻŎƛŜǘȅ ƎǳƛŘŜƭƛƴŜǎ ǿƘƛŎƘ ǎǘŀǘŜ ǘƘŀǘ άwomen at 

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 ultrasound or magnetic resonance imagingέ (41).  Such a policy is practiced by 

some clinicians, who state that άǿhile our routine screening program commences at 40, 

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

ƘƛƎƘ Ǌƛǎƪ ǿƻƳŜƴ ŦǊƻƳ ŀƎŜ ол ȅŜŀǊǎ ƻƴǿŀǊŘǎέ (42) and is covered by certain medical 

insurance packages such as Medicare (43).   
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Glossary 

Stages of disease 

Stage describes the extent of the spread of the tumor by the time that it 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 when information is not sufficient to assign a stage. 

Incidence 
A cancer incidence rate is the number of newly diagnosed cancers of a specific type 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 (CI) of an Incidence Rate 
A range of values that 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 event (here late stage 

diagnosis) is the same for two groups.  There is a reference group whose ratio is set at 1 and 

then other groups are compared to it.  An odds ratio of 1 implies that the event is equally likely 

in both groups.  An odds ratio greater than 1 implies that the event is more likely in that group 

than the reference group.  An odds ratio less than 1 imply that the event is less likely in that 

group than the reference. 

Confidence Interval (CI) of an Odds Ratio  

An odds ratio is statistically significant if the 95% confidence interval includes the value of 1.  

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 reference group, but (0.90, 1.10) means that the 

difference between the two groups being compared is not statistically significant. That is, there 

is a 5% chance that the difference occurred due to normal (random) fluctuations in the 

outcome being studied. 
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Appendix  

Key to Medical Service Study Areas in Map 1 
MSSA 
number 

MSSA Description 

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 Woods 
116a Buena Park, La Palma 
116b Santa Ana Cent 
116c Anaheim W 
116d Irvine S, Newport Beach, Newport Coast, San Joaquin Hills 
116e Cypress, Los Alamitos, Rossmoor 
116f Fullerton Cent & S 
116g 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 
116o 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 

 
 


