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Overview of the SEER-Medicare Data

Content, Research Applications, and Generalizability to the United States
Elderly Population

Joan L. WaRreN, PHD,* CARRIE N. KraBuNDE, PHD,* DEBORAH SCHRAG, PHD,T
Peter B. BacH, MD,T AND GERALD F. RILEY, MSPH¥

BAckGROUND. The Surveillance, Epidemiol-
ogy and End Results (SEER)-Medicare-linked
database combines clinical information from
population-based cancer registries with claims
information from the Medicare program. The
use of this database to study cancer screening,
treatment, outcomes, and costs has grown in
recent years.

ResearRcH DEsIGN. This paper provides an
overview of the SEER-Medicare files for inves-
tigators interested in using these data for epi-
demiologic and health services research. The
overview includes a description of the linkage
of SEER and Medicare data and the files in-
cluded as part of SEER-Medicare. The paper
also describes the types of research projects
that have been undertaken using the SEER-
Medicare data. The overview concludes with a
comparison of selected characteristics of el-
derly persons residing in the SEER areas to the
US total aged.

ResuLts. The paper identifies a number of

The linked Surveillance, Epidemiology and
End-Results (SEER)-Medicare data are a large
population-based source of information for
cancer-related epidemiologic and health services
research. The SEER-Medicare data have been
identified by the Institute of Medicine as one of

potential uses of the SEER-Medicare data. The
comparison of the elderly population in SEER
areas to the US total shows that in the SEER
areas there are a lower percentage of white
persons and individuals living in poverty, and
a higher percentage of urban-dwellers than the
US total. Elderly persons in the SEER regions
also have higher rates of HMO enrollment and
lower rates of cancer mortality.

Concrusions. The SEER-Medicare data are a
unique resource that can be used for a variety
of health services research projects. Although
there are some differences between the elderly
residing in the SEER areas and the US total, the
SEER-Medicare data offer a large population-
based cohort that can be used to longitudinally
track care for persons over the course of cancer
diagnosis, treatment, and follow-up.

Key words: SEER Program; Medicare; can-
cer; health services research; epidemiology.

(Med Care 2002;40[supplement]:IV-3-1V-18)

the few population-based data resources available
for analyses of the quality of cancer care.! The
SEER-Medicare data also offer the potential to
address other issues of social currency, including
disparities in health care for selected subgroups
and cost of cancer treatment. The use of these data
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to study cancer screening, treatment, outcomes,
and costs has grown in recent years.

In this article, we provide researchers with an
overview of the SEER-Medicare data. The over-
view includes a description of the SEER and the
Medicare programs, followed by a discussion of
the linkage of the SEER and Medicare data and the
files included as part of these data. We then focus
on the uses of the SEER-Medicare data for health
services research. Finally, we address the question
of how representative the SEER-Medicare data are
of the US elderly population.

Materials and Methods
Data Sources, Linkage, and Files

Data Sources. SEER Program. The SEER pro-
gram is an epidemiologic surveillance system
sponsored by the National Cancer Institute? con-
sisting of population-based tumor registries that
routinely collect information on all newly diag-
nosed cancer (incident) cases that occur in persons
residing in SEER areas. The information collected
about each incident cancer diagnosis includes the
patient’s demographic characteristics, date of di-
agnosis, data about the cancer (eg histology,
stage, and grade), type of surgical treatment and
radiation therapy recommended or provided
within 4 months of diagnosis, follow-up of vital
status, and cause of death, if applicable. The
mortality data reported by SEER are derived pri-
marily from data collected by the National Center
for Health Statistics. The SEER data do not capture
information about use of screening or about how
the cancer was detected. In addition, there is no
information about comorbidities, treatment pro-
vided more than 4 months after diagnosis, or
about long-term disease status.

Data collection for the SEER program began in
January 1, 1973, and the number of registries
included in the SEER program has expanded over
time. At the time of the initial linkage of the
SEER-Medicare data in 1991, the SEER areas
included the states of Connecticut, Hawaii, Iowa,
New Mexico, and Utah, as well as the metropoli-
tan areas of Detroit, San Francisco-Oakland, At-
lanta, and Seattle-Puget Sound. These areas rep-
resented approximately 10% of the US population.
In 1992, Los Angeles County and the San Jose-
Monterey areas joined the SEER program. Inclu-
sion of these areas expanded the SEER represen-
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tation to approximately 14% of the US population.
In 2000, the SEER program began adding four
states—Kentucky, Louisiana, New Jersey, and the
remainder of California. With the expansion of the
SEER program, the SEER areas will capture ap-
proximately 25% of the US population.

The SEER data are considered highly valid. All
of the SEER registries hold the highest level of
certification of data quality as provided by the
North American Association of Central Cancer
Registries.® Every year, studies are conducted in
the SEER areas to evaluate the quality and com-
pleteness of the data being reported. The SEER
program’s standard for the completeness of case
ascertainment is 98%. In addition, each year the
SEER registries reabstract medical records for a
sample of cases to evaluate the accuracy of each of
the data elements collected from the records.

Medicare Data. Medicare is the primary
health insurer for 97% of the US population 65
years and older. All Medicare beneficiaries receive
Part A benefits, which cover inpatient care in
short- and long-stay hospitals, skilled nursing
facilities, home health, and hospice care. Ninety-
five percent of beneficiaries also subscribe to Part B
of Medicare to obtain benefits that cover physician
services, outpatient care, durable medical equip-
ment, and home health in some cases.4 Informa-
tion about each beneficiary’s enrollment and en-
titlement, demographics, and HMO membership
is maintained by Medicare in a master enrollment
file known as the Enrollment Database (EDB).

Data Linkage. The linkage of the SEER data
with the Medicare data entails matching persons
included in the SEER registries with the EDB. The
linkage is based on an algorithm involving a
match of social security number, name, sex, and
date of birth that has been described elsewhere.>

The linkage of the SEER and Medicare data is
the result of the collaborative effort of the National
Cancer Institute (NCI), the SEER registries, and
the Centers for Medicare and Medicaid Services
(CMS). The linkage was initially completed in
1991 and has been updated twice, in 1995 and
1999. The first linkage attempted to match all
persons in the SEER database, including cases
diagnosed as far back as 1973. For each of the
linkages, among persons in the SEER data who
were 65 years or older at the time of the linkage,
93% were found in the Medicare enrollment file.
Table 1 shows the number of cancer cases in
SEER-Medicare database by type of cancer and
year of diagnosis following the 1999 linkage.
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OVERVIEW OF THE SEER-MEDICARE DATA

TasLe 1. Number of Cancer Cases Appearing in the SEER-Medicare Data, by Type of Cancer and Year

of Diagnosis
Oral

Year of Cavity/ Kidnngl Lyraxlﬁ_[mﬁma

Diagnosis  Total ~Pharynx Colorectal Pancreas Lung Breast Uterus Ovary Prostate Rel ) Bladder
1996 77152 2190 12908 2536 14605 13383 2668 1524 16591 212 3,795 4,830
1995 80307 2269 13154 2557 15103 14176 2685 1603 17808 2183 3,779 499
1994 8254 2350 13566 2587 14837 14044 2791 1615 19650 2257 3,797 5,050
1993 86,733 2,378 13,833 2521 14834 14241 2894 1704 2338 2151 3,642 5,150
1992 91,065 2441 14064 2484 14852 14924 3002 1649 26724 2204 3,575 5,146
1991 87340 2386 14260 2458 14457 14789 2999 1698 23541 2,174 3,468 5,110
1990 81,800 2377 14471 2407 14131 14748 3158 1708 18124 2129 3524 5,023
1989 77290 2339 14678 2333 13624 14285 3,036 1674 15171 2,003 3,197 4,950
1988 76864 2379 14583 2378 13423 15210 3,065 1658 14009 1,991 3,187 4,981
1987 56376 1816 10989 1690 9733 11,241 2279 1156 9987 1492 2,275 3718
1986 52696 1,781 10890 1638 9079 10199 2264 998 8702 1418 2162 3,565
1985 42,063 1,562 9,247 571 5060 9227 2193 89 7528 1,027 1,672 3,107
1984 32919 1,298 7,235 134 25% 7968 2064 618 619 821 1,314 2,676
1983 27,755 1,098 5917 8 1793 6970 2007 474 5340 686 1,076 2312
1982 23682 964 5,063 47 1415 6048 1951 381 4367 526 877 2,043
1981 21,587 905 4,628 41 1137 5638 181 362 374 499 804 1,978
1980 18,843 831 3978 33 914 5060 1,819 333 3059 475 647 1,694
1979 16997 7% 3,459 26 828 4681 1904 285 2561 377 540 1542
1978 15,471 696 3183 16 728 4257 1961 278 209 399 435 1,422
1977 14048 581 2,816 13 607 4016 2100 290 1814 295 383 1,133
1976 13,631 594 2,607 12 525 4017 2361 270 1455 344 373 1,073
1975 12580 528 2199 19 431 4038 2429 264 1114 285 309 964
1974 10716 393 1,903 14 365 3618 2120 275 751 226 233 818
1973 7745 331 1,467 11 29 2473 1517 200 522 182 187 626
Total 1,108204 35281 201,098 26608 165306 219,251 57,118 21,886 234238 28266 45251 73901

There are persons younger than 65 years in the
SEER-Medicare data. The under-65 group consists
of people who are eligible for Medicare because
they are disabled or have end-stage renal disease.
Because of the unusual characteristics of the
under-65 group, most investigators using the
SEER-Medicare data have focused their analyses
on individuals 65 years and older.

In performing the linkage, NCI uses cases from
the most recent SEER data available. However,
there is a lag of approximately 2 years in the
reporting of cases to the SEER program. The 1999
linkage included cases diagnosed through 1996,
with Medicare claims through 1999. Linkages are
updated every 3 years. The next linkage will be
completed in 2002, with cases through 1999 and
their Medicare claims through 2001.

Data Files Included in the SEER-Medicare
Data. The SEER-Medicare data are stored in a
number of separate files (Table 2) because of the

large number of cases and the amount of claims for
each person in the file. The SEER data included as
part of the SEER-Medicare files are in a customized
file known as the Patient Entitlement and Diagnosis
Summary File (PEDSEF). This file contains one record
per person for individuals in the SEER data who
have been matched with Medicare enrollment

_records. For persons appearing in the PEDSF file, the
SEER demographic variables are available as well as
clinical information for up to 10 diagnosed cancer
cases. Added to the SEER data is information per-
taining to each person’s Medicare eligibility, Medi-
care demographic variables, reason for Medicare
entitlement, and HMO enrollment. In addition, the
PEDSF file includes information about the median
household economic and educational status for the
census tract or zip code where the person resides. A
more detailed discussion about the demographic
and socioeconomic variables included in the PEDSF
file is available in this issue of Medical Care.6
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The Medicare data available as part of SEER-
Medicare include claims from hospital, outpatient,
physician, home health, and hospice providers
(Table 2). Each Medicare file varies in the data
elements included and the types of procedure and
diagnostic codes used, either International Classi-
fication of Diseases (ICD-9) codes” for procedures
and diagnoses or HCFA Common Procedure Cod-
ing System (HCPCS) codes for procedures.
HCPCS are the AMA’s Common Procedure Ter-
minology codes® (CPT-4) with additional codes
used exclusively by CMS. In general, all Medicare
files have fields for race, sex, and date of birth or
age, the date(s) of service, diagnostic codes (for
many files), and procedure codes in addition to the
amounts for charges and reimbursement. In addi-
tion, every Medicare file contains a provider iden-
tification number for the hospital or physician.
Medicare files included as part of the SEER-
Medicare data contain the SEER case number on
each claim, which is the unique nonidentifiable
number assigned to each cancer patient by the
registries. The SEER case number allows an inves-
tigator to link information for an individual across
multiple SEER-Medicare files. Cases included in
the SEER-Medicare data may have been diag-
nosed as early as 1973, although Medicare claims
are only available back to 1991, with the exception
of inpatient hospital data that are available back to
1986.

Data for Control Groups. The linked SEER-
Medicare data include all persons in the SEER files
who are Medicare eligible. For some analyses, it is
helpful to have a control or comparison group of
Medicare beneficiaries without cancer that can be
used for comparative purposes or to provide
population-based estimates of testing, treatment
and costs. As a complement to the SEER-Medicare
data, there are Medicare files for persons residing
in the SEER areas who do not have cancer. This
group is a random sample of 5% of Medicare
beneficiaries residing in the SEER areas, less any
beneficiaries in the 5% sample in whom cancer
has been diagnosed and who appear in the PEDSF
file. The Medicare files available for the control
group are identical to those for the cancer cases,
with the exception that files can be linked by each
beneficiary’s unique Medicare claim number (en-
crypted) in lieu of a SEER case number. By defini-
tion, there are no PEDSF data for the control
group, although Medicare demographic, entitle-
ment, and HMO enrollment data for noncancer
cases similar to what is on the PEDSF file are
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maintained in the Summarized Denominator
(SUMDENOM) file.

Uses of the SEER-Medicare Data

Cancer control covers the spectrum from pri-
mary prevention to end-of-life care. Given the
complementary nature of the SEER and Medicare
data, merging these two data sources has resulted
in a unique resource for numerous types of studies
related to cancer control (Table 3). The SEER data
provide the identification of incident cases (which
is not possible from the Medicare claims) with
detailed site and stage reporting and information
about the cause of death. The Medicare data offer
a longitudinal perspective, making it possible to
look at services before, during, and after diagnosis.
Claims before diagnosis can be used to measure
preexisting comorbidities® that might influence
treatment decisions and cancer screening, to a
limited extent.1® Initial treatment with surgery or
radiation therapy may be found in the SEER or
Medicare files.’%12 However, SEER only reports
the most invasive surgery, while the Medicare
claims can be used to capture all procedures
during the peridiagnostic period. In addition, the
Medicare claims can be used to measure the use of
adjuvant chemotherapy, a treatment not reported
by the SEER program.’® After initial care, the
Medicare data can be used to evaluate surveillance
procedures!* and other “downstream services,” as
well as some long-term outcomes (rehospitaliza-
tions and complications to a limited extent).!> The
Medicare data also include a limited amount of
information about the hospital or physician.1617
Each of the claims contains the unique provider
number for either the physician or hospital pro-
viding the service. This allows one to aggregate the
number of procedures per provider for volume
outcome studies. As the payer for services, the
Medicare program also collects information about
the amount charged and the amount reimbursed.’®

Many published SEER-Medicare studies have
focused on a specific aspect of cancer care, such as
initial surgery or adjuvant therapy. More recent
projects have begun to evaluate longer-term out-
comes. Investigators are now using these data to
measure recurrences'® and terminal care. Findings
from studies using SEER-Medicare data can ad-
dress issues such as the quality of care, disparities
in health care, and access to care. Other studies
can provide estimates of the costs of cancer care,
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TasLE 3. Spectrum of SEER-Medicare Analyses Across the Course of Cancer Control Activities
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Studies of the costs of cancer treatment span the continuum.
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within a specific phase of care or spanning the
course of cancer screening and treatment. In ad-
dition to the studies related to cancer care, other
analyses have focused on methodologic issues
related to the use of SEER-Medicare data as a
resource for cancer surveillance.

The availability of Medicare data for a control
group enables studies that would not be possible if
there were only data for cancer cases. For example,
studies of the use of screening, on a population
basis, can be done by combining screenings iden-
tified from the data for the cancer cases with the
screenings identified from the data for controls.
The controls can also be used to help determine
costs of cancer treatment. Estimates of treatment
costs are obtained by matching cancer cases with
controls and then subtracting the routine costs of
care, as identified from the controls.

As of January 2002, there have been more than
50 peer-reviewed publications of analyses using
the SEER-Medicare data, with more under review.
A summary of the types of studies conducted to
date, as they relate to the continuum of cancer
care, is provided in the Appendix.

Data Confidentiality

SEER-Medicare data are a valuable resource
available to epidemiologists and health services
researchers for research purposes. However, there
is a need to provide safeguards for the confiden-
tiality of patients and providers in these data. To
ensure confidentiality, the SEER-Medicare data
have been deidentified (ie, all personal identifiers
have been removed from the file). In addition,
variables that might allow for the reidentification,
such as exact date of birth and census tract, have
been removed or transposed. Despite these steps,
there is a remote potential of reidentification. As a
result, the SEER-Medicare data are not available as
public-use files. Investigators who wish to obtain
SEER-Medicare data must sign legally binding
data-use agreements with CMS and SEER. In
addition, CMS, NCI, and a representative of the
SEER registries review all projects before data:
release to insure there are no concerns about
confidentiality. More information about the SEER-
Medicare data, including how to obtain the data,
can be obtained from the SEER-Medicare WEB site at
http://healthservices.cancer.gov/seermedicare. html.
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Data Limitations

Services Not Captured in the Medicare
Claims. Although the SEER-Medicare data con-
tain information about health care for a large
population-based sample of cases, there are limi-
tations to using these data. One of the more
important issues is that there may be services not
captured in the Medicare claims. There will be no
claim for services not covered by Medicare, so
these services cannot be found in the Medicare
data. Noncovered services include routine physical
examinations, oral prescription drugs (including
drugs such as Tamoxifen), long-term care, and
until recently many types of cancer screening.
Similarly, there are no Medicare claims in cases
where a beneficiary receives services covered by
Medicare but not billed to Medicare. This includes
examples such as mammography provided by a
community-funded screening program, services
provided to a Medicare beneficiary by a Veterans’
Administration facility, or care given to a benefi-
ciary who is still working and is covered by an
employer’s health plan (in which case Medicare is
the secondary payor).

Lack of Data for HMO Enrollees. The SEER-
Medicare data contain claims only for fee-for-
service (FFS) care. Historically, HMOs have not
been required by CMS to submit claims or en-
counter data for specific services received by their
Medicare enrollees. The lack of claims data for
HMO enrollees is a significant limitation of the
Medicare database. As of December 2001, HMO
enrollees comprised approximately 14% of the
Medicare population nationwide, with significant
variation by geographic area. For example, several
states have little or no Medicare HMO enrollees
(including the SEER states of Iowa and Utah),
whereas the highest HMO penetration for a state,
38%, was in California, which is also a SEER
registry. A comparison of HMO enrollment among
Medicare beneficiaries in the SEER areas com-
pared with the US total is presented later in this
paper.

Measuring HMO penetration is complicated by
the fact that until recently, Medicare beneficiaries
have been free to disenroll at any time from
HMOs, and many plans accept new enrollees
throughout the year. The freedom of movement
between the HMO and FFS sectors serves to
increase the number of beneficiaries for whom
claims data will be missing during at least part of
their period of Medicare entitlement. Of additional

OVERVIEW OF THE SEER-MEDICARE DATA

concern is the fact that many HMOs have with-
drawn from the Medicare program since 1998 and
others have reduced their service areas. These
withdrawals have caused significant fluctuations
in HMO-penetration rates in some geographic
areas over time.

While the lack of HMO data represents a gap in
the SEER-Medicare database, the penetration of
HMO:s in the elderly population is much less than
among younger people. Given the large number of
cases in the SEER-Medicare data, there are a
sufficient number of people in the SEER-Medicare
data to allow for the loss of people in HMOs.
However, HMO enrollees tend to be younger and
healthier than beneficiaries in FFS, resulting in a
biased loss of information in the claims data.

Some data about service provided by HMOs to
Medicare beneficiaries may be available in the
future. Beginning in July 1997, HMOs are required
to submit encounter records to CMS for all inpa-
tient hospital stays. Encounter data from HMOs
for outpatient and physician services are not pres-
ently required. The quality of these hospital data is
currently being evaluated by CMS, and the avail-
ability of these records for researchers is still being
discussed. Data from HMOs will be included as
part of the SEER-Medicare database if they be-
come available. Finally, data from the PEDSF file
for HMO enrollees permits comparison of initial
treatment, as reported in the SEER data, and an
evaluation of the extent to which these patients
resemble their peers enrolled in the FFS plan in
terms of basic tumor information, demographics,
and other socioeconomic variables.

Other Limitations. Although the SEER-
Medicare data permit a comprehensive picture for
studying those malignancies that predominate
among elderly patients (eg, lung, colorectal, breast,
and prostate cancer), they yield more limited in-
sight into cancers more common in younger pop-
ulations (eg, testicular cancer, leukemia, and lym-
phoma). Other limitations about the data relate to
the use of claims for analyses. The diagnoses and
procedures found on insurance claims have agree-
ment with the medical record, although the sen-
sitivity of the data varies by condition.1920 Medi-
care claims are created for payment purposes, not
research. Therefore, information about the reason
for a test or procedure and the outcome of a test is
not known. Additionally, for hospitalizations, it is
difficult to distinguish if secondary diagnoses are
complications or comorbidities.2!
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Generalizability of SEER-Medicare Data to
the US Elderly Population

The SEER registries have not been randomly
selected; rather, they have been chosen for the
quality of the registries and to facilitate adequate
representation of minority populations. Therefore,
to understand the generalizability of the results of
SEER-Medicare analyses, it is important to evalu-
ate how well the elderly population included in
the SEER areas represents the elderly population
of the entire United States. To assess how well the
elderly persons in the SEER areas reflect the US
elderly population, we compared sociodemo-
graphic characteristics and HMO enrollment be-
tween persons 65 years and older residing in the
SEER areas and those from the United States as a
whole. In addition, it is important to understand
whether the cancer incidence among the elderly in
the SEER areas is representative of national inci-
dence among the elderly. However, because there
is no national reporting system for cancer inci-
dence, we examined cancer mortality rates as a
proxy for incidence. We compared cancer mortality
rates among the SEER elderly with cancer mortal-
ity rates for the US elderly population. Our assess-
ment of the generalizability of the SEER elderly to
the total US elderly did not include an evaluation
of health care resources (physician and hospitals)
between SEER and non-SEER areas, as this has
been done in an earlier analysis.?2

Sociodemographic Characteristics. The
comparison of sociodemographic characteristics
for persons 65 years and older in the SEER pop-
ulation with the US population included age
groups, race, sex, as well as estimates of the
portion of persons residing in an urban location
and the percentage living below the federal pov-
erty level (Table 4). We used data from the EDB to
compare age, race, and sex for Medicare benefi-
ciaries residing in the SEER areas versus US totals
in 1998. For the comparison of the proportion of
persons living in urban areas and the proportion
living in poverty, we used data from the 1990 US
Census. Because the Census data provide ecologic
rather than person-level estimates, we did not
report the number of persons for parts of Table 4.

The age and sex distribution for individuals 65
years and older in the SEER areas is comparable
with that of the US elderly population. However,
the SEER-area race distribution differs from that in
the US elderly population in that the SEER areas
have a lower portion of white persons and a
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higher concentration of persons of other races. In
the SEER areas in 1998, more than 90% of persons
65 years and older (among the “other”races) were
Asian/Pacific Islander.

At the time of the 1990 Census, elderly persons
in the current SEER areas were much more likely
to have resided in an urban setting than the
average US resident 65 years and older (87% vs.
73%, respectively). The expansion of the SEER
program to include the four new states will reduce
but not eliminate this difference. Elderly persons
in SEER areas were also more likely to be living in
more affluent areas. According to the 1990 Census
data, 9.5% of elderly persons in the current SEER
areas resided in households with incomes below
the federal poverty level, whereas the national
average at that time was 12.8%. Based on Census
data, the inclusion of the new SEER areas will
increase the percentage of elderly persons living in
poverty, but not to the national average.

The findings regarding the sociodemographic
composition of the elderly SEER population are
similar to those of an earlier study that compared
the total population of the SEER areas with the
non-SEER areas.?2 The earlier study found that the
total SEER population had an age and sex distri-
bution similar to that of non-SEER areas. More-
over, for persons of all ages, the investigators
found the SEER areas to be more affluent and
more urban than non-SEER areas.

It should be noted that there is variation be-
tween each of the SEER registries for some demo-
graphic factors. In each of the SEER areas, the
over-65 population is similar in terms of age
distribution and sex (Table 5), but there is signifi-
cant variation between the SEER areas in the racial
composition of persons 65 years and older. Some
registries, such as lowa and Utah, are almost
exclusively white, while other registries—notably
San Francisco, Detroit, Hawaii, Atlanta, and Los
Angeles—have greater proportions of minority
populations.

HMO Enrollment. Using data from Medi-
care’s EDB, we compared the proportion of elderly
Medicare beneficiaries enrolled in HMOs in SEER
areas with the proportion of elderly Medicare
beneficiaries in HMOs throughout the United
States. We used three points in time for which
SEER-Medicare data are available: 1992, 1995, and
1998. As can be seen in Figure 1, for all three time
periods, the portion of elderly SEER area residents
enrolled in HMOs is considerably higher than for
the US total, although the magnitude of the
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OVERVIEW OF THE SEER-MEDICARE DATA

TasLe 4. Demographic Characteristics for Persons Age 65 and Older* Residing in the SEER Areas
Compared With United States Total

SEER with
SEER Areas Expanded Areas US Total
n= % n= % n = %

Total population 4,030,943 — 7,889,874  — 33,694,894 —
Age group

65-69 1,092,366 271 2,163,122 274 9,320,992 27.7

70-74 1,046,733 26.0 2,056,602  26.1 8,732,548 25.9

75-79 847,708 21.0 1,658,023 21.0 6,974,562  20.7

80-84 559,390 139 1,082,398 137 4,621,495 137

85+ 484,746  12.0 929,729 118 4,045297 120
Race

White 3,216,314 798 6,546,016  83.0 29,212,535 86.7

Black 290,621 72 560,112 7.1 2,612,523 7.8

Other 504,618 12.5 747,105 9.5 1,699,017 5.0

Unknown 19,390 05 36,641 0.5 170,819 05
Gender

Male 1,657,232 411 3,244,017 411 13,740,811 408

Female 2,373,711 589 4,645857 589 19,954,083 59.2
Proportion of people in CT who live in an urban area — 869 — 836 — 730
Proportion of people in CT who live in a HH with — 95 — 104 — 128

income below the poverty level

*The numbers for age, race and sex are from 1998 data for individuals in the Medicare master enrollment file
(EDB). The numbers for urban location and poverty level are estimates from 1990 census data and do not reflect

specific individuals.
CT = census tract; HH = household.

difference has diminished over time. This difference
is present for both the current SEER areas and for
areas to be included as part of the SEER expansion.

Cancer Mortality. Table 6 contains 1996 can-
cer mortality rates for all cancers as well as the four
leading causes of cancer deaths, comparing the
total US rates with the rates from the current SEER
areas, by race and sex. In addition, we have
presented mortality rates for the SEER areas that
are included with SEER’s expansion. Estimates
were obtained from raw US mortality data from
the National Center for Health Statistics main-
tained by the NCI (personal communication, Mil-
ton Eisner, SEER program).

As can be seen in Table 6, the US cancer
mortality rate in 1996 among elderly persons for
all cancers and all races was 9% higher than the
mortality rate for the current SEER areas (1127.9/
1038.9), with the US total for men being 11%
higher than in the current SEER areas. The most
notable differences in mortality between the cur-
rent SEER areas and the US total were for lung
cancer (especially in white males), colorectal can-
cer (for both black and white males), and prostate

cancer (for black males). When the expanded
SEER areas were included in the comparison, the
differences between the SEER areas and the US
total in mortality rates for the 65-and-older pop-
ulation were markedly lower, although some dif-
ferences persist.

An earlier study comparing 1988 cancer mortal-
ity rates for all persons in SEER with the total US
cancer mortality rates found some variability be-
tween mortality rates for SEER areas compared
with US totals.2? However, the differences ob-
served in the earlier study were less than what we
found including elderly persons only. The differ-
ences we observed between the SEER and US
mortality rates suggest that investigators who in-
tend to extrapolate incidence and mortality from
the current SEER-Medicare data to US totals must
do so with caution and understand the limitations.

Conclusion

The SEER-Medicare data are a unique resource
that combines clinical and demographic data col-
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Percent

OVERVIEW OF THE SEER-MEDICARE DATA

1982

1998

WCurrent SEER areas
DExpanded SEER areas
HEUS Totals

FiG. 1. Proportion of Medicare beneficiaries age 65 and older enrolled in HMOs, SEER areas compared with United
States total, by selected years.

lected for public health purposes with health claims
data. The data allow for a broad array of studies of
cancer-related care and its outcomes in the elderly.
Cancer occurs disproportionately in the elderly, with
59% of all cancer cases between 1994 to 1998

occurring in persons 65 years and older.242 There-
fore, a major strength of the data is that they are
population based, with a large number of cases.
Extraction of all of the Medicare claims for each
cancer patient makes it possible to longitudinally

TaBLE 6. Comparison of Cancer Mortality Rates Per 100,000 Persons Age 65 and Older Between SEER

Areas and United States Total, by Race, 1996

All Races White Black
SEER  SEER with SEER  SEER with SEER  SEER with
Current  Expanded us Current  Expanded us Current  Expanded Us
Areas Areas Total Areas Areas Total Areas Areas Total

All cancers

Both sexes  1,038.9 1,087.5 1,1279 1,058.3 1,099.3 1,122.1  1,216.6 1,304.4 1,3344

Male 1,289.8 1,358.7 1,437.4 11,2989 1,359.3 1,4159 1,619.0 1,767.3 1,876.0

Female 863.1 895.9 912.8 890.4 915.5 916.7 946.2 995.7 988.8
Prostate

Male 213.9 218.0 226.4 209.7 210.6 209.0 389.9 417.7 471.0
Breast

Female 121.8 1243 127.2 128.5 128.3 128.6 129.1 138.2 134.9
Colorectal

Both sexes 116.8 123.3 129.4 118.7 124.7 128.8 138.2 150.0 154.2

Male 131.8 142.3 148.7 134.7 1441 148.2 144.7 168.0 175.0

Female 106.3 109.9 116.0 107.6 111.0 115.2 133.9 1379 141.0
Lung

Both sexes 272.8 299.3 316.4 278.7 305.0 3185 321.3 346.4 338.0

Male 375.8 416.2 460.9 377.5 418.1 458.2 499.9 542.3 561.2

Female 200.6 216.7 216.0 209.7 225.0 220.8 201.4 215.7 195.6

Rates are unadjusted.
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track persons from the time of their Medicare eligi-
bility until death. The longitudinal nature of these
data is a major benefit, because they allow for
evaluation of health care utilization both before and
after a cancer diagnosis, as well as enable evaluation
of long-term outcomes often missed in clinical trials.
The data are also one of the few resources about the
costs associated with cancer care from Medicare, the
largest insurer in the United States, with over 38
million beneficiaries.

While these data have great potential, they
should be used with care. It is important that
investigators using these data appreciate the
complexity of the data and their limitations. This
appreciation includes taking time to understand
Medicare’s coverage policy related to treatments
for the cancer of interest. In addition, research-
ers need to review their data to insure that all
relevant diagnosis and procedure codes are in-
cluded. Often coding practices do not totally
reflect what is identified through the coding
manuals. The SEER-Medicare data are observa-
tional, and researchers using this data should
appreciate the limits of inferring findings from
cases that are not randomly assigned to care.
While these data are complicated and can be
messy, they are a powerful tool that can provide
definitive answers to some research questions or
be used to help focus more in-depth studies in
other areas. Used with caution, these data can
serve as an important resource to advance
cancer-related epidemiologic and health ser-
vices research.
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Appendix. Projects Using the SEER-Medicare Data by Type of
Cancer-Control Activity

Cancer Screening and Detection

Studies using SEER-Medicare data to assess
screening have focused on mammography,
prostate-specific antigen (PSA) tests, and colonos-
copy/endoscopy. The availability of claims for the
control group can be used in combination with
claims from the cancer cases to estimate the
screening rates on a population basis, although
there are some limitations on identifying screen-
ing. In addition, the Medicare claims can be used
to evaluate treatment or complications subsequent
to a screening procedure (eg, ultrasound or biopsy
after mammography).

The SEER-Medicare data also have been used
to assess the impact of screening on cancer inci-
dence. Furthermore, several studies have used
these data to evaluate the role of diagnostic tests in
cancer detection.
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Urban N, Drescher C, Etzione R, et al. Use of a
stochastic simulation model to identify an effi-
cient strategy for ovarian cancer screening. Cont
Clin Trials 1997;18:251-270.

Diagnosis and Treatment (Patterns of Care)

Several studies have used the SEER-Medicare
data for patterns-of-care analyses during the peri-
diagnostic period. The majority of analyses have
included research questions addressing four top-
ics: (1) the use of a specific treatment among
persons with a selected cancer, (2) assessment of
treatment with the focus on whether persons are
being overtreated or undergoing test/procedures
that may have no influence on the outcome of
their disease, (3) disparities in the type of diagnos-
tic evaluation or treatment that people receive,
based on patient characteristics such as age, race,
sex, income, or residence in an urban/rural loca-
tion, and (4) influence of the provider on diagnosis
and treatment.
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Survivorship

The SEER-Medicare data are ideal for long-
term follow-up evaluations of persons with cancer
because they allow for assessment of ongoing
surveillance, prevalent care, and late complications
and outcomes.

Published Studies:

Cooper GS, Yuan Z, Chak A, et al. Geographic and
patient variation among Medicare beneficiaries
in the use of follow-up testing after surgery for
nonmetastatic colorectal carcinoma. Cancer
1999;85:2124-2131.
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surveillance patterns following a diagnosis of
colorectal cancer in Medicare beneficiaries. Gas-
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utilization of mammography in older breast
cancer survivors. Med Care 2000;38:281-289.

Second Occurrence

A second cancer occurrence can be identified in
the SEER data if it is a new primary, as SEER
collects data on all new primaries that may de-
velop. However, the SEER program does not col-
lect information on recurrences. Investigators are
beginning to use the Medicare data to identify
second events through algorithms designed to
capture recurrences. If algorithms can be validated
to identify recurrences, the SEER-Medicare data
can serve as a unique resource to evaluate not only
the rate of recurrence, but also factors that are
associated with one’s risk of recurrence (eg, peri-
diagnostic treatment).

Terminal Care/Death

Although there are no published studies of
terminal care using the SEER-Medicare data, sev-
eral projects are underway. These analyses focus
primarily on the use and costs of hospice care.
Other analyses are evaluating the patterns of care
during the last month of life for persons not in
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hospice, with emphasis on the intensity of service
including the use of treatments that are likely
palliative, such as chemotherapy or radiation
therapy.

Health Systems/Provider Characteristics

The SEER-Medicare data can be used to assess
the role of the health system and/or provider in
cancer treatment and outcomes. There have been
a number of studies that have compared stage,
initial treatment, and survival between Medicare
beneficiaries in HMOs versus FFS settings. Be-
cause there are no Medicare claims from HMOs,
these studies are limited to assessing the initial
treatment, as collected by the SEER program, and
survival. However, some investigators have used
the extent of penetration of managed care in a
specific geographic area to model the influence of
HMOs on regional practice patterns. Other studies
have focused on regional differences in care and
outcomes between SEER areas and between the
US and Canada.

Investigators using the SEER-Medicare data
have assessed the relationship of provider volume
to postsurgical complications and mortality. These
studies, as well as numerous other noncancer-
related studies, have shown a consistent positive
relationship between higher hospital surgical vol-
ume and favorable outcomes. More recent projects
are focusing on the relationship of the surgeon’s
characteristics and outcomes, with special empha-
sis on the statistical challenges of separating the
hospital’s influence from that of the surgeon’s.

Published Studies:

Begg C, Cramer LD, Hoskins W], et al. Impact of
hospital volume on operative mortality for ma-
jor cancer surgery. JAMA 1998;280:1747-1751.

Bach PB, Cramer LD, Schrag D, et al. The influence
of hospital volume on survival after resection for
lung cancer. N Engl ] Med 2001;345:181-188.

Groome PA, O’Sullivan B, Irish JC, et al. Glottic
cancer in Ontario, Canada and the SEER areas
of the United States: do different management
philosophies produce different outcome pro-
files? J Clin Epidemiol 2001;54:301-315.

Groome PA, Mackillop WJ, Rothwell DM, et al.
Management and outcome of glottic cancer: a
population based comparison between Ontario,
Canada and the SEER Areas of the United
States. ] Otolaryngol 2000;29:67-77.

Merrill RM, Brown ML, Potosky AL, et al. Colo-
rectal cancer treatment and survival in Medicare
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HMO and Fee-for-Service settings. Med Care
Res Rev 1999;56:177-196.

Potosky AL, Merrill RM, Riley GF, et al. Prostate
cancer treatment and 10-year survival among
group/staff HMO and FFS Medicare patients.
Health Serv Res 1999;34:525-546.

Potosky AL, Merrill RM, Riley GF, et al. Breast
cancer survival and treatment in HMO and
fee-for-service settings. J Natl Cancer Inst
1997;89:1683-1691.

Riley GE, Potosky AL, Klabunde C, et al. Breast
cancer stage at diagnosis and treatment patterns
among older women in HMOs and fee-for-
service. JAMA 1999;281:720-726.

Riley GF, Potosky AL, Lubitz JD, et al. Stage of
cancer at diagnosis for Medicare HMO and
fee-for-service enrollees. Am ] Public Health
1994;84:1598-1604.

Riley GF, Feuer EJ, Lubitz JD. Disenrollment of
Medicare cancer patients from HMOs. Med
Care 1996;34:826-836.

Schrag D, Cramer LD, Bach PB, et al. Influence of
hospital procedure volume on outcomes follow-
ing surgery for colon cancer. JAMA
2000,284:3028-3035.

Costs of Cancer Treatment

The SEER-Medicare data are one of the best
data resources for studies of cancer costs. These
data allow investigators to determine Medicare
charges and reimbursements across the course of
treatment for the universe of persons with a
specific cancer. Over time, the methodology used
to assess costs has evolved from measuring total
costs to developing methods to assess costs related
to cancer treatment. Recently, studies have focused
on comparing costs by differing treatment modal-
ities (eg, mastectomy vs. breast-conserving sur-
gery). In addition to measuring the costs of treat-
ment, investigators have used the SEER-Medicare
data to derive estimates for costs of selected
procedures as part of cost-effectiveness analyses.

Published Studies:

Brown, ML, Riley GF, Potosky AL, et al. Obtaining
long-term disease specific costs of care: appli-
cation to Medicare enrollees diagnosed with
colorectal cancer. Med Care 1999;37:1249-1259.

Etzioni R, Ramsey SD, Berry K, et al. The impact of
including future medical care costs when esti-
mating the costs attributable to a disease: a
colorectal cancer case study. Health Econ
2001,10:245-256.
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Etzioni R, Urban N, Baker M. Estimating the costs
attributable to a disease with application to
ovarian cancer. ] Clin Epidemiol 1996,49:95-103.

Lin DY. Linear regression analysis of censored
medical costs. Biostatistics 2000;1:35-47.

Riley GF, Potosky AL, Lubitz JD, et al. Medicare
payments from diagnosis to death for elderly
cancer patients by stage at diagnosis. Med Care
1995;33:828-841.

Warren JL, Brown ML, Fay MF, et al. Costs of
treatment for elderly women with early stage
breast cancer. ] Clin Oncol 2002;20:307-316.

Methods Related to the Use of
SEER-Medicare Data

A number of methodological analyses have
been conducted related to the use of the SEER-
Medicare data for health services research. Several
analyses have evaluated the completeness of each
of the data sources for capturing initial surgery and
adjuvant radiation by comparing what is reported
in SEER with the reporting from the Medicare
data.

One of the challenges of using observational
data, such as SEER-Medicare, is that persons are
not randomly assigned to treatment groups.
Therefore, observational studies that evaluate
treatment and outcomes must control for differ-
ences between groups that exist before diagnosis
and treatment. Methods such as two-stage esti-
mation and the use of instrumental variables or
propensity scores can be used. A number of inves-
tigators include information from the Medicare
claims to measure the preexisting health status or
comorbidities of each person. Several investigators
have used or are using the SEER-Medicare data
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to develop improved methods to measure

comorbidity.
Published Studies:

Cooper GS, Yuan Z, Stange KC, et al. Agreement
of Medicare claims and Tumor Registry data for
assessment of cancer-related treatment. Med
Care 2000;38:411-421.

Cooper GS, Yuan Z, Strange KC, et al. The utility of
Medicare claims data for measuring cancer
stage. Med Care 1999;37:706-711.

Cooper GS, Yuan Z, Stange KC, et al. The sensi-
tivity of Medicare claims data for case ascertain-
ment of six common cancers. Med Care
1999;37:436-444.

Du X, Freeman, JL, Goodwin, JS. Information on
radiation therapy treatment in patients with
breast cancer: the advantages of the linked
Medicare and SEER data. ] Clin Epidemiol 1999;
52:463-470.

Du X, Freeman JL, Warren JL, et al. Accuracy and
completeness of Medicare claims data for surgi-
cal treatment of breast cancer. Med Care
2000;38:719-727.

Freeman JL, Zhang D, Freeman DH, et al. An
approach to identifying incident breast cancer
cases using Medicare claims data. ] Clin Epide-
miol 2000;53:605-614.

Klabunde, CN, Potosky, AL, Legler, ]M, et al.
Development of a comorbidity index using phy-
sician claims data. J Clin Epidemiol
2000;53:1258-1267.

Warren JL, Feuer E, Potosky A, et al. Use of
Medicare hospital and physician data to assess
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1999;37:445-456.
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