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(5) INTRODUCTION
Geographic differences in mortality from breast cancer
The existence of geographic variation in breast cancer mortality rates has been
known for some time (1-4). Blot et al (2) reported that breast cancer mortality at the
county level was approximately 25% higher in the northeast than in the south, central or
west. This difference remained after controlling (by county) for mean income, ethnicity,
urbanization, birth rate, and mortality from ovarian or colonic cancer.
Sturgeon and her associates at the NCI have recently published an analysis of the
geographic differences in breast cancer mortality, taking into account differences in
geographic distribution of risk factors for breast cancer (age, age at menarche, age at
menopause, age at first live birth, first degree relative with breast cancer, prior benign
breast disease, body mass index, alcohol intake, years of education, and menopausal
estrogen use) (4). A 13% elevation in northeastern breast cancer mortality rate relative to
the south remains after adjusting for risk factor differences.
One striking finding of these studies is that the regional variation in breast cancer
mortality rates is entirely confined to older women (2,4). A number of hypotheses have
been proposed to explain these geographic differences (2,4-7). These explanations all
share the assumption that elevated mortality reflects elevated incidence. The
concentration of the regional mortality differences in older women makes it less likely that
they are secondary to regional differences in incidence, because one might expect that
increase mortality secondary to increased incidence would show up in all age groups.
More importantly, our preliminary data gives no evidence for increased breast cancer
incidence in the northeast (see below).
Measuring geographic differences in breast cancer incidence
The NCI's Surveillance, Epidemiology and End Results (SEER) program collects
cancer incidence, treatment and mortality data from nine population-based registries.
However, the SEER data are not ideally suited for use in addressing questions involving
geographic differences such as posed in this proposal. For example, only one SEER site
Connecticut, is in the northeast, and only one, the Atlanta metropolitan area, is in the
south.
There has been considerable recent interest in the use of Medicare billing data to
obtain population-based cancer incidence for men and women > 65 years of age for the
entire country (8-10). Fisher et al (11) compared diagnoses obtained from Medicare Part
A claims data for 1985 to those gathered in the National DRG Validation Study (12).
Compared to the data from the reabstracted records, the sensitivity for the diagnosis of
breast cancer based on Part A Medicare claims diagnoses was 0.97 with a specificity >
0.99. Breast cancer had the highest level of agreement of the 32 diagnoses examined.
Whittle et al (9) compared incidence rates generated with algorithms applied to 1983-85
Medicare Part A claims data for various cancers to those obtained from SEER for 198185. There were no significant differences in overall or age-specific incidence between
Medicare and SEER for breast cancer. McBean and his colleagues at HCFA compared
incidence data generated from Medicare Part A claims files and SEER for 1986-87, with
the comparison restricted to the five SEER states (8). The incidence rates for breast
cancer using the two sources of data were within 1% of each other.

JSGVIII/smk/geo

With the exception of the analysis of Fisher et ai (11), the other validation studies
were ecological, comparing rates generated from Medicare to those generated by SEER.
Obviously, the existence of the SEER-Medicare linked data base now allows for validation
of algorithms to identify incident breast cancer from the Medicare claims data at the level
of the individual. This permits innovative studies of patterns of individual cancer care and
outcomes for the entire elderly population.
(6) BODY OF PROPOSAL
Hypothesis
We hypothesize that survival after the diagnosis of breast cancer in older women
will vary by state and that women in the northeast region will have poorer survival
compared to women in the south and west.
Proposed Technical Outcomes
1. To develop valid algorithms for utilizing Medicare Part A and B claims to determine
incident breast cancer.
2. To determine breast cancer incidence by state for women age 70 and older identified in
1991 Medicare claims data.
3. To determine survival by state for breast cancer in women age 70 and older diagnosed
in 1991 and followed for at least five years.
4. To determine the relative contributions of incidence and survival to the elevated breast
cancer mortality in the northeast.
Methods
Study Cohort. Eligible women include all female Medicare beneficiaries age 70
and over in 1991 who were enrolled in Parts A and B over the study's period of medical
use, 1986-1992. Excluded are members of HMOs (approximately 5% of beneficiaries in
1991) and enrollees for whom Medicare is a secondary payor, whose claims may not be
included in the Medicare files (13). Also excluded are women residing outside the 50
states and District of Columbia. Our specific cohort of breast cancer subjects consists of
women identified with incident breast cancer in 1991. For the analyses described in this
proposal, each subject will be assigned to a state based on her residence at the time of
diagnosis. States are further aggregated into four regions and nine divisions based on U.S.
Bureau of the Census definitions.
Data
Medicare Files. The study uses data on Medicare services and expenditures that
are collected as part of the Medicare Claims Data system. Enrollment information is
obtained through annual denominator files, which contain one record per person enrolled
over the year.
Diagnosis on the hospital inpatient, hospital outpatient and physician claims are
coded in the International Classification of Diseases, 9th Revision, Clinical Modification
(ICD-9-CM). Procedures in the physician and hospital outpatient claims are coded in the
HCFA Common Procedure Coding System (HCPCS), which includes Common Procedure
Terminology (CPT) codes and other codes assigned by the Health Care financing
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Administration and local carriers. Procedures on the hospital records are coded in ICD-9CM.
Subjects with breast cancer will be identified in 1991 from the physician, hospital
inpatient, and hospital outpatient claims. Data on inpatient hospitalizations from 19861991 will be used to exclude prevalent cases. Patient follow-up will be performed with
the enrollment records for 1991 through 1997. An extra year is searched for late reported
death dates falling within the period of follow-up (5 years).
In order to construct our cohort of breast cancer cases, we will obtain from HCFA
all claims for eligible women with a breast cancer diagnosis code (ICD-9-CM codes
174.XX) or procedure code (85.XX) on any one claim during 1991 from the Part A
inpatient or Part B outpatient files. A master analytic file for the study is developed that
contains one record per claim (hospitalization, billed physician service/procedure, hospital
outpatient facility service/procedure) for all beneficiaries in the cohort. The claims records
is rewritten to a common format that includes type of claim, health insurance claim
number, diagnoses, procedures/services, specialty and ate(s) of service.
SEER-Medicare Linked Data Base. Data from the Surveillance, Epidemiology
and End Results (SEER) program were originally merged with the Medicare data from
1973 through 1989 (14). SEER registries collect information on incidence, extent of
disease, initial treatment, and survival in addition to demographic characteristics such as
age, race and sex. About 94 percent of the SEER Registry cases diagnosed at age 65
between 1973 and 1989 were linked with the claims. Our preliminary analyses with the
linked data found that the linkage rate for the breast cancer bases is the same. The linkage
process has now been expanded to include 1990-1993. The SEER-Medicare data base is
being used to evaluate and refine our proposed algorithms. Cases from 1990 are used in
the initial assessment and refinement. Revised algorithms are evaluated using the 1991
data.
Results
Geographic variation in breast cancer mortality rates is most pronounced in older
women. As noted above, geographic variation in breast cancer mortality rates has been
known for some time (1-4). These regional differences have been relatively sable over two
or three decades. Table 1 presents breast cancer mortality rates for white females in 1990,
by age category and geographic region that we derived from vital Statistics and U.S.
Bureau of Census data (15-17).
Table 1. Breast Cancer Mortality Rates per 100,000 Females by Region and Age (with
Ratio to South Atlantic Region): White Females, 1990.
Region
East North Central
East South Central
Mid Atlantic
Mountain
New England
Pacific
South Atlantic
West North Central
West South Central
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25J4
19.03(1.02)
19.13(1.03)
19.75(1.06)
16.34(0.88)
17.38(0.93)
19.08(1.02)
18.65(1.00)
17.71(0.95)
18.78(1.01)

5^65
81.68(1.09)
72.95(0.97)
93.82(1.25)
76.27(1.02)
84.57(1.13)
78.56(1.05)
74.86(1.00)
72.26(0.97)
74.28(0.99)

65^74
117.74(1.12)
91.5(0.87)
134.69(1.218)
109.36(1.04)
121.84(1.16)
115.32(1.10)
104.83(1.00)
114.37(1.09)
100.83(0.96)

75+
172.93(1.16)
129.68(0.87)
179.39(1.21)
158.45(1.06)
183.63(1.23)
160.97(1.08)
148.83(1.00)
158.46(1.06)
137.75(0.93)

The numbers in the parentheses in Table 1 express the mortality rate as a ratio compared
to the South Atlantic rate. The rates for all the southern regions cluster around the South
Atlantic rate, for each age category. The rates for the Mid-Atlantic and New England
regions are not higher than the southern regions for women aged 25-54 but, starting with
the 55-64 age groups and continuing with older women, there is an increasing disparity
between the northeast and south. The rates in the other regions fall between those for the
south and those for the northeast. A similar pattern is seen for black women, (not shown).
Variation in incidence of survival with and mortality from breast cancer among
health service areas in the SEER sites. Health Service Areas (HSAs) are aggregations of
counties and independent cities based on a cluster analysis of where Medicare patients
obtained routine hospital care in 1988 (18). They are a good tool to examine variations in
medical practice and outcomes across small areas (18).
We calculated breast cancer mortality, incidence and survival for each of the 73
HSAs in the 9 SEER areas. We present below the mean, median, 25th and 75th percentiles
for breast cancer mortality, incidence and survival. The survival was expressed as five
year cancer-specific death rate, calculated from the SEER data. Incidence was also from
SEER. Mortality was calculated from 1990 Vital Statistics data. All data were for
women aged 65-74 or 75+ for the years 1985-90 9so that there would be five years of
follow-up).
Table 2. Incidence, Mortality and Cancer-specific Death Rate for Breast Cancer in 73
Health Service Areas Contained within the SEER Sites.
75+ Years
65-74 Years

Mean
Median
75% Q3
25% Ql

Incidence
490
510
563
432

Mortality
109
109
127
86

Five Year
Cancer-specific
Death Rate (%)
13.1%
12.6%
9.7%
15.5 %

Incidence
531
579
626
463

Mortality
139
141
172
112

Five Year
Cancer-specific
Death Rate (%)
14.7%
14.6%
12.4%
18.2%

Incidence and mortality were expressed as per 100,000 adult women. Five year cancerspecific death rate was percent breast cancer deaths at five years.
There is variation among the HSAs in all three measurements: incidence, mortality
and five year cancer-specific death rate. For breast cancer incidence, the interquartile
range represents approximately 25-30% of the median in the two age categories; for
mortality the interquartile range is approximately 40% of the median, while for 5 year
cancer-specific death rate the interquartile range is approximately 50% of the median in
the 65-74 year olds and 40% in the 75+ group. Thus, survival with breast cancer varies by
geographic area as much as does incidence and mortality.
The variations are stable over time; for all three measurements. HSAs with high or
low values for incidence, survival or cancer-specific death rate in 1985-87 also tended to
have similar rates in 1988-90. The most compelling evidence that variation in survival
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contributes to variation in mortality rate is found in correlation between five year survival
rate (calculated as 1 minus cancer-specific death rate) and mortality rate for breast cancer.
In a partial correlation controlling for disease incidence, the coefficient of correlation
between mortality rate and survival was r = 0.37 (p = 0.001) for women aged 65-74 and r
= 0.52 (p = 0.0001) for women aged 75+.
It is important to remember that mortality rate and survival rate come from two
entirely different sources of data. Mortality rate by HSA is derived from U.S. Vital
Statistics data, while the survival rate was calculated for incident cases identified by SEER
in 1985-90 and followed for at least five years. This provides strong support for the
underlying hypothesis of this proposal, that geographic variations in survival from breast
cancer contribute to the geographic variation in breast cancer mortality.
In our calculations of survival we used breast cancer specific survival (or 100%
minus breast cancer-specific five year death rate). We used that figure rather than total
survival because breast cancer mortality death rates in the Vital Statistics data measure
only cases where breast cancer is listed as the underlying cause of death. In our future
analyses, we will examine both breast cancer-specific and total death rates in the SEERMedicare data. Also, in these preliminary analyses, we used a relatively crude measure of
five year survival (or death rate), while in the future analyses we will estimate survival in
HSAs by hazard ratios, allowing for multivariate analyses with the inclusion of other
variables.
(7) CONCLUSIONS
This report is preliminary, relating to the work performed on this project over the
initial 12 months of funding. What we have demonstrated thus far is that breast cancer
mortality and also breast cancer survival clearly do vary by geographic area. Our goal for
the remainder of this project is to test the hypothesis that decreased survival from breast
cancer in the northeast U.S. contributes to the increased breast cancer mortality.
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