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BACKGROUND. Prevalence usually is defined as the proportion of individuals alive

who previously had a diagnosis of the disease, regardless of whether the individuals

still are receiving treatment or are cured. The objective of this study was to estimate

the proportion of elderly patients with colorectal carcinoma (CRC) in the U.S. that

actually were receiving care for their disease as a better quantification of the

burden of CRC.

METHODS. The authors used data from the National Cancer Institute’s Surveillance,

Epidemiology, and End Results (SEER) Program linked to Medicare claims. Four

phases of CRC care were defined: initial diagnosis and treatment, postdiagnostic

monitoring, treatment for recurrent/metastatic disease, and terminal care. CRC

care prevalence measures by phase were extrapolated to the U.S. population age 65

years and older.

RESULTS. For all patients with CRC who were diagnosed between 1975 and 1996,

62% received at least 1 service related to their CRC in 1996, and patients received

an average of 2.1 months per person of CRC care. Among the U.S. population age

65 years and older, 1.81% had 1 diagnosis of CRC, and (1.81% � 0.62%) � 1.12%

received at least 1 service related to their CRC. This translated to 380,783 individ-

uals who received care and 1,210,121 person months of care during 1996.

CONCLUSIONS. To the authors’ knowledge, this is the first report in which care

prevalence has been estimated directly. The classification of CRC care by phases of

care provides a very detailed picture of the amount of care delivered in the U.S.

population. Person-month estimates can be used to estimate the cost of CRC.
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Cancer prevalence is an indicator of importance from a public
health perspective, because it measures the burden of cancer in a

population and on the health care system. Prevalence usually is
defined as the proportion of people alive on a certain date who
previously had a diagnosis of the disease at any time in their life,
regardless of whether the individuals still are under treatment or are
cured. The major reason that prevalence estimates include persons
with any prior diagnosis of cancer is the lack of data to estimate who
currently is under care and the difficulty of defining who is cured. An
additional justification is that, in general, the prevalent population
may have greater health needs than the general population not only
because they need treatment for their disease but also because the
disease and/or treatment may lead to long-term or permanent im-
pairment.

We define care prevalence as the prevalent cases under care. This
prevalence measure is a better quantification of the burden of cancer.
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Care prevalence requires population-based informa-
tion on cancer treatment. Cancer registries do not
collect this type of information. The linked Surveil-
lance, Epidemiology, and End Results (SEER)-Medi-
care data allow for longitudinal tracking of individuals
with cancer and can be used to estimate the propor-
tion of the prevalent population receiving cancer care
in the U.S. Cancer care prevalence is of interest for
several reasons. First, estimates of the proportion of
individuals actually receiving care can be used to en-
hance assessment of the national burden of illness
and to assess where resources can be allocated most
effectively. Second, together with the costs of cancer
care services, estimates of care prevalence can be used
to calculate the total costs of cancer care at the pop-
ulation level. Third, care prevalence can be used to
monitor the performance of the health care system in
assuring that individuals in a community have access
to treatment.

We chose colorectal carcinoma (CRC) as a case-
study example for this analysis. CRC is the fourth most
common malignancy in the U.S.1 and there are a large
number of prevalent cases. Also, many of the services
received by patients with CRC are covered by Medi-
care. In this article, we used the SEER-Medicare data
to provide estimates of care prevalence in 1996 for
patients diagnosed with CRC between 1975 and 1996.
We also used the data to classify the different types of
prevalent care after a cancer diagnosis. To our knowl-
edge, this article represents the first effort to directly
estimate cancer care prevalence.

MATERIALS AND METHODS
Data Sources
We used data from the National Cancer Institute’s
SEER Program linked to Medicare data. The SEER
Program (available from URL: http://seer.cancer.gov/)
has collected data regarding cancer incidence since
1973. For each individual, the SEER data include
month and year of diagnosis, cancer site, histology,
extent of disease (stage), initial treatment, vital status
information, and sociodemographic information. The
data used in this analysis include SEER registries from
5 states (Connecticut, Hawaii, Iowa, New Mexico, and
Utah) and 5 metropolitan areas (Atlanta, Detroit, San
Francisco-Oakland, and Seattle), which account for
approximately 10% of the U.S. population.

Medicare is the primary health insurance for 97%
of the U.S. population age 65 years and older. All
Medicare beneficiaries receive Part A benefits, which
cover inpatient care in hospitals, skilled nursing facil-
ities, home health, and hospice care. About 95% of
beneficiaries also subscribe to Part B services of Medi-
care to obtain benefits that cover physician services,

outpatient care, durable medical equipment, and
home health care in some instances. Medicare data
are collected by the Centers for Medicare and Medic-
aid Services (CMS) and contain information regarding
each beneficiary’s enrollment and entitlement, demo-
graphics, and health maintenance organization
(HMO) membership. In addition, Medicare claims are
available for the services covered by Part A and Part B
benefits. Services provided to Medicare beneficiaries
can be identified from codes reported on bills submit-
ted by providers. Medicare hospitalization data con-
tain up to 10 International Classification of Diseases,
Ninth Edition-Clinical Modification (ICD-9-CM) diag-
noses and 10 ICD-9-CM procedures. Medicare outpa-
tient services files, physician claims, and hospice files
contain both ICD-9-CM diagnoses as well as Current
Procedural Terminology-4 codes for all billed claims.
All files contain fields with date of service. The Medi-
care data contain claims only for fee-for-service care.
Until recently, HMOs have not been required by CMS
to submit claims for specific services received by their
Medicare enrollees. Approximately 20% of the SEER
Medicare populations in 1996 were enrolled in
HMOs.2

SEER data for patients diagnosed through 1996
have been linked to Medicare claims data through
1998. The linkage procedure is described by Potosky et
al.3 and Warren et al.2 For individuals age 65 years and
older who appeared in the SEER data, 93% could be
identified as Medicare beneficiaries.

Exclusions and the CRC Study Population
Patients are included in the study population if they
are diagnosed with adenocarcinoma of the colon or
rectum between 1975 and 1996 and are alive and age
65 years or older as of January 1, 1996, as reported by
a SEER registry. Only patients with malignant CRC are
considered. Patients diagnosed with a second or later
primary malignancy other than CRC before Decem-
ber, 1996 (11,362 patients) are excluded, because it
would be difficult to distinguish whether treatment
was related to CRC. To have their complete treatment
history during 1996, we have excluded patients who
do not have claims in the Medicare files, either be-
cause they had an HMO entitlement in 1996 (8404
patients) and/or did not have a continuous Medicare
Part A and Part B entitlement in 1996 (2047 patients).
Patients who died or were lost to follow-up in 1996 are
included in the analysis, although only the months in
1996 for which they were alive or were not lost to
follow-up are included. The final study population
includes 43,217 patients age 65 years and older who
were diagnosed with CRC in the SEER areas and had
complete Medicare coverage through 1996.
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Phases of Care
We define four phases of care: 1) initial diagnosis
treated with curative intent, 2) postdiagnostic moni-
toring, 3) treatment for recurrent/metastatic disease or
second primaries, and 4) terminal care. The words in
italics are the short names used to reference the
phases of care. In each month of 1996, each patient is
assigned to one phase of care according to an algo-
rithm that includes the date and stage at diagnosis; the
timing of any health care received, if any, relative to
the date of diagnosis; the type of care received, if any;
and a hierarchy of phases of care. The hierarchy is
necessary to place patients in unique phases of care
and works through backward interaction. For each
month in 1996, the algorithm first checks whether the
patient is in the initial diagnosis phase. If not, then it
checks whether the patient may be assigned to termi-
nal care and, if not, then it checks whether the patient
may be assigned to the recurrent/metastatic phase.
Finally, if the patient is in none of these phases, then
he or she is considered to be in the postdiagnostic
monitoring phase. The algorithm and some examples
are described in detail in Figure 1. The assignment of
a patient into a potential phase of care means only
that any care associated with CRC that a patient may
have received would be assigned to that phase. After a
patient is assigned to a care phase, Medicare claims
are reviewed further to determine whether the patient
actually received CRC care in that phase and the value
assigned to a second variable. The types of diagnoses
and services, with respective codes, used to define
care associated with a specific CRC phase of care are
described in Table 1.

Care Prevalence Measures
Person and person-months measures of care preva-
lence were developed. Person measures refers to the
proportion of individuals receiving care, or a certain
phase of care, in the given period, i.e., 1996. Although
this is a useful measure, it does not take into account
the length of time the patient received care during the
year; that, in a given year, an individual patient may
receive care in several phases (i.e., the proportions for
each phase may sum to more than one); and that a
patient may not have been eligible for care for the
entire year (because they may have been diagnosed
after the beginning of the year or may have died dur-
ing the year). Person-month measures estimate the
proportion of person-months in which the respective
populations receive care or, equivalently, the average
number of months during the year that the population
received care. For both person and person-months
care prevalence, two denominators are considered.

We calculate care prevalence among individuals with
CRC as well as among the population age 65 years and
older residing in the SEER areas. First, we will define
the quantities of interest and, later, the methods for
estimating them.

Person Measures of Care and Care Prevalence
Let NCRC represent the number of patients with CRC,
let Ncare indicate the number of patients with CRC
receiving care for any portion of 1996, let Ncare(i) rep-
resent the number of patients with CRC receiving care
in phase (i) for any portion of 1996, and let Nalive

represent the respective total population alive for any
portion of 1996, including persons with and without
CRC. Thus, for example, to measure care prevalence
among patients with CRC age 65 years and older with
complete Medicare coverage in 1996 in the SEER ar-
eas, then its denominator, Nalive, represent the popu-
lation age 65 years and older residing in the SEER area
with complete Medicare coverage. Because an individual
may receive care in more than one phase during a year,
Ncare � �i�1

4 Ncare(i). The person measures of interest are
as follows: Ncare/NCRC , the proportion of people diag-
nosed with CRC receiving CRC care; Ncare(i)/NCRC , the
proportion of people diagnosed with CRC receiving CRC
care in phase (i); Ncare/Nalive, the prevalence of CRC care
among the total population; and Ncare(i)/Nalive, the prev-
alence of phase (i) CRC care among the total population.

Person-Month Measures of Care
Let PMCRC represent the total number of person-
months that patients with CRC are alive during 1996,
and let PMalive represent the total number of months
that the Nalive patients are alive during 1996. We fur-
ther define PMcare as the number of person-months
that patients with CRC in the cohort received care
during 1996 and PMcare(i) as the number person-
months that patients with CRC in the cohort received
care in phase (i) in 1996. Because, in any 1-month
period, we only allow an individual to be in a single
phase, PMcare � �i�1

4 PMcare(i). The person-month mea-
sures of care prevalence are as follows: 12*(PMcare/
PMCRC), the average number of months in CRC care
among patients with CRC; 12 * (PMcare(i)/PMCRC), the
average number of months in CRC care in phase (i)
among patients with CRC; PMcare/PMalive, the average
number of months in CRC care among the total pop-
ulation; and 12*(PMcare(i)/PMalive), the average number
of months in phase (i) CRC care among the total
population.
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FIGURE 1. Definition of phases of care in hierarchical order. Procedures and diagnosis, used to define care received in each phase of care, with respect relevant

codes are presented in Table 2. CRC: colorectal carcinoma; ICD-9: International Classification of Diseases, Ninth Revision.



Extrapolating Care Prevalence Measures to SEER and to
the U.S.
Both the person measures and the person-month
measures defined above can be estimated directly
from the study population that represents individuals
age 65 years and older as of January 1, 1996 with
complete Medicare coverage in 1996. To extrapolate

care prevalence to more general populations, such as
the SEER population of individuals age 65 years and
older, we consider the following decomposition of the
CRC care prevalence:

Ncare/NAlive � �Ncare/NCRC� � �NCRC/NAlive�, (1)

TABLE 1
Diagnostic and Procedure Codes Used to Determine Colorectal Carcinoma Care in SEER-Medicare Patients Age 65 and Older by Phase of Carea

Description ICD-9 dx codes
ICD-9 procedure
codes

HCFA common procedure-coding
system/revenue center codes

Phases
of care

Surgery
Surgical removal of CRC – 45.7, 45.73–45.76, 45.8,

45.9, 45.92–45.95,
48.5, 48.6X, 46.10–
46.13, 46.4X, 46.52

– 1,3

Metastectomy/lobectomy/wedge-resection of liver or lung
metastasis

– 32.3, 32.4, 50.22, 50.3, 32480, 32482, 32484, 32500, 47120,
47125, 47130

3

Laparotomy with lysis of adhesions – 54.11, 54.5X 49000, 44005 4
Procedures

Liver biopsy – 50.1–50.19 47000, 47100 1,2,3
Lung biopsy 33.26, 33.28 32405, 32095 2,3
Endoscopy with biopsy/laser photoabalation – 45.25, 45.42, 45.43,

48.23, 48.24, 48.31–
48.36

45300, 45302, 45305, 45308, 45309,
45315, 45320, 45331, 45333,
45338, 45339, 45380,, 45383–
45385

1,2,3

Colonoscopy – 45.23, 45.24 45300, 45330, 45355, 45336, 44388,
44389, 45378, 45360, 44392–
44394 74270, 74280

2

Barium enema with contrast – 87.64 74270, 74280 2,3
Thoracentesis – 34.91 32000 3,4
Paracentesis – 54.91 49080–49081 3,4

Scans/laboratory tests
CT/MRI abdomen/pelvis – 88.97, 88.01 72192–72196, 74150–74170, 74181 1,2,3,4
CT/MRI head/brain – 88.91, 87.03 70450–70470 1,4
CT/MRI chest/lung – 88.92, 87.41 71250–71270 1,2,3,4
Bone scan – 92.14 78300–78320 1,2,4
Liver ultrasound – 88.74, 88.76 76700, 76705 1,2,3,4
Carcinoembryonic antigen – – 82378, 86149, 86151 1,2,3,4

Office visits
CPT-4 code for an office visits with ICD-9 dx code for CRC in the

same trailer
CRC dx: 153XX,

1540, 1541
– Office visits: 99201–99215, 99241–

99245; revenue center codes:
0510, 0520–0523, 0529

1,2,3b

Any hospice claim (for nonhospice users, an office visit with ICD-9
dx code for CRC) and a home health claim with ICD-9 dx code
for CRC

– – – 4

Radiotherapy V580, V661,
V671

92.2–92.29 77XXX; revenue center codes:
0330, 0333

1,3,4

Chemotherapy 81, V662, V672 9.25 J9000–J9999, 964XX, 965XX,
Q0083–Q0085

1,3,4

Second-line chemotherapy (irinotecan) – J9206 – 3,4

SEER: Surveillance, Epidemiology and End Results program; ICD-9-CM: International Classification of Diseases, Ninth Revision-Clinical Modification; dx: diagnosis; HCFA: Health Care Financing Administration;

CRC: colorectal carcinoma; CT: computed tomography; MRI: magnetic resonance imaging; CPT-4: Current Procedural Terminology-4;
a The Phases of care were 1) pretreatment evaluation, 2) initial diagnosis treated with curative intent, (3) postdiagnostic monitoring, (4) treatment for recurrent/metastatic disease or second primaries and (5) terminal

care.
b Office visit with Health Care Financing Administration provider specialty code of gastroenterology (10), colorectal surgeon (28), medical oncology (90), surgical oncology (91), or radiation oncology (92). Office visit

to primary care physician (PCP) with carcinoembryonic antigen (CEA) measurement performed then or followed by a carcinoembryonic antigen or endoscopy within 30 days. PCP includes family practice (08),

internist (11), general practitioner (01), and general surgeon (02).
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12*�PMcare /PMAlive � � 12*�PMcare /PMCRC �

� �PMCRC /PMAlive �. (2)

The first parenthesis, representing the proportion
receiving care, can be measured only among individ-
uals with complete Medicare coverage. The second
parenthesis, representing the prevalence of CRC, also
can be measured in the SEER population. Although
Ncare/Nalive can be measured directly in the study pop-
ulation, Equations 1 and 2 are better estimates of care
prevalence in the general population, especially if the
prevalence of CRC (NCRC/Nalive and PMCRC/PMalive)
estimated from individuals with complete Medicare
coverage (the study population) is different compared
with the prevalence of CRC estimated from the general
population (the SEER population). An underlying as-
sumption in Equations 1 and 2 is that the pattern of
care in the study population is the same as in the
general population. Because there is no direct esti-
mate of the total number of person-months alive in
the SEER population (PMalive), as an approximation,
we have used 12 Nalive, with Nalive representing the
1996 midyear SEER population. To estimate the total
number of persons and person-months in the U.S.
receiving CRC care, we multiply the SEER CRC care
prevalence measures calculated from Equations 1 and
2 by the 1996 U.S. population older than 65 years. The
underlying assumption is that the prevalence of CRC
and patterns of care in SEER and the U.S. are the
same.

RESULTS
Table 2 shows the person measures (Table 2A) and
person-month measures (Table 2B) of CRC care prev-
alence among patients with CRC in the study popula-
tion. The percentage of patients with CRC in the study
population who received at least one care procedure
in any phase related to their CRC care in 1996 (Table
2A, column 4) is greater for patients who were diag-
nosed with CRC in more recent years, as expected. For
patients who were diagnosed � 15 years prior to the
index year (1996), a large percentage (41%) still were
receiving some kind of CRC-related care, although it
was mostly monitoring. For all patients who were di-
agnosed with CRC between 1975 and 1996, 62% re-
ceived at least one service related to their CRC in 1996.
The percentage of patients with CRC who received
CRC-related care in each phase also is displayed in
Table 2A (columns 5–9). The percentage of patients
with CRC who received care for recurrent/metastatic
CRC reaches a peak in the fourth year after diagnosis;
whereas, for postdiagnostic monitoring care, the per-
centage is highest between 4 years and 5 years after-

diagnosis and decreases after that. To have an idea of
the intensity of care, the person-month measures of
care are presented in Table 2B. On average, a patient
diagnosed with CRC during 1996 received 7.2 months
of care, and patients diagnosed 15–21 years earlier
received on average � 1 month of care during 1996
(Table 2B, column 4). Time in care is partitioned fur-
ther by phases of care in Table 2B (columns 5–9).
Although there is usually a greater percentage of pa-
tients with CRC who receive postdiagnostic monitor-
ing care compared with recurrent/metastatic care (Ta-
ble 2A), this difference diminishes when considering
the average number of months in both phases (Table
2B). Both the proportion treated and the duration of
treatment increases with more advanced stages of the
disease.

Among the population age 65 years and older who
resided in the SEER areas in 1996, the percent of
people alive previously diagnosed with CRC is 1.81%
and the percent of person-months alive with CRC is
1.68%. Using Equations 1 and 2, we calculate the CRC
care prevalence in the SEER areas and in the U.S.
(Table 3). The percentages of persons and person-
months among the SEER population age 65 years and
older who received CRC care in 1996 are estimated at
1.12% and 0.30%, respectively (Table 3, columns c and
g). This is equivalent to approximately 381,000 pa-
tients older than 65 years receiving at least 1 type of
CRC care (Table 3, column d) and approximately 1.2
million person-months, or equivalently, 100,000 per-
son-years of CRC care (Table 3, column h) during
1996.

DISCUSSION
This article provides what to our knowledge is the first
national, population-based estimates of the preva-
lence of CRC care by phases of treatment for elderly
patients. The results suggest that treatment for prev-
alent CRC is a significant care burden, with � 380,000
individuals receiving such care in 1996. We showed
that a sizeable portion of patients receive care for their
CRC long after 5 years postdiagnosis, the time that
most CRC survivors are considered cured.4 Of the care
provided for long-term survivors, the vast majority is
cancer surveillance. We estimate that in excess of
230,000 individuals undergo postdiagnostic surveil-
lance, although the absolute benefit of follow-up sur-
veillance, the appropriate methods, and the ideal pe-
riodicity for postdiagnostic surveillance continue to be
debated.5–7 At some point after diagnosis, procedures
such as colonoscopy may be considered more for
screening reasons rather than as active treatment for
CRC. However, it is difficult to distinguish between the
two, and the estimates of postdiagnostic monitoring
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CRC care may slightly overestimate the number of
patients who are monitored. The estimates also indi-
cate that, after 15 years postdiagnosis, 5% of patients
received treatment for recurrent/metastatic disease.
Because recurrence is uncommon � 6 years postdiag-
nosis,4 such patients may represent a later CRC pri-

mary or metastatic CRC with an occult or undiagnosed
primary. However, the percentage of individuals diag-
nosed with CRC between 1975 and 1981 who had a
later CRC primary after 15 years was very small.
Among 47,353 patients in the SEER areas who were
diagnosed with CRC between 1975 and 1981, 5% were

TABLE 2
Percent of Persons (A) and Average Number of Months (B) Care was Received for Colorectal Carcinoma in 1996 by Years from Diagnosis,
Stage at Diagnosis, and Phases of Care among SEER-Medicare Patients Diagnosed with Colorectal Carcinoma from 1975 to 1996a

A. Persons
No. of persons

Persons receiving care (%)b

Variable

With
CRC
(NCRC)

With CRC
receiving care
(Ncare)

Ncare/NCRC

(any phase)

Ncare(i)/NCRC

Initial
phase

Monitoring
phase

Recurrent/mets
phase

Terminal
phase

Not in
in-care

Yrs since dx
� 1 4581 4462 97.4 70.6 8.5 21.8 16.7 2.6
1 to � 2 3920 3288 83.9 28.1 37.6 26.1 16.1 16.1
2 to � 3 3478 2638 75.8 4.9 44.6 26.0 12.4 24.2
3 to � 4 3077 2166 70.4 — 39.2 28.0 7.8 29.6
4 to �5 2880 1946 67.6 — 48.0 18.0 5.5 32.4
5 to � 10 11,509 6370 55.3 — 45.1 9.5 3.0 44.7
10 to � 15 7878 3545 45.0 — 39.5 5.4 1.3 55.0
15 to � 21 5894 2404 40.8 — 36.5 4.7 0.8 59.2
� 21 43,217 26,819 62.1 10.4 38.1 14.1 6.3 37.9

Stage
I 14,262 8046 56.4 8.2 43.2 7.5 1.7 43.6
II 16,396 9872 60.2 10.5 39.4 12.5 3.7 39.8
III 9328 6425 68.9 15.4 36.6 18.8 8.7 31.1
IV 1891 1627 86.0 — — 53.6 48.6 14.0
Unstaged 1340 849 63.4 12.9 31.1 15.8 11.6 36.6

B. Person-months
Persons years (PM/12)

Average no. of months of phase(i) care among patients with CRC

Variable

With
CRC
(PMCRC)

With CRC
receiving-care
(PMcare)

PMcare/PMCRC

(any phase)

PMcare(i)/PMCRC

Initial
phase

Monitoring
phase

Recurrent/mets
phase

Terminal
phase

Not in
in care

Yrs since dx
� 1 2256 1359 7.2 4.5 0.3 1.6 0.9 4.8
1 to � 2 3557 1343 4.5 1.4 1.0 1.5 0.6 7.5
2 to � 3 3221 779 2.9 0.1 1.2 1.1 0.5 9.1
3 to � 4 2912 571 2.4 — 1.0 1.1 0.3 9.6
4 to � 5 2744 460 2.0 — 1.1 0.7 0.2 10.0
5 to � 10 11,092 1335 1.4 — 1.0 0.3 0.1 10.6
10 to � 15 7614 666 1.0 — 0.8 0.2 0.0 11.0
15 to � 21 5703 441 0.9 — 0.8 0.1 0.0 11.1
� 21 39,099 6954 2.1 0.4 0.9 0.6 0.2 9.9

Stage
I 13,320 1638 1.5 0.2 1.0 0.3 0.1 10.5
II 15,087 2403 1.9 0.4 0.9 0.5 0.1 10.1
III 8364 2064 3.0 0.8 0.9 0.9 0.3 9.0
IV 1200 625 6.2 — — 3.8 2.4 5.8
Unstaged 1129 225 2.4 0.3 0.8 0.8 0.4 9.6

SEER: Surveillance, Epidemiology, and End Results program; CRC: colorectal carcinoma; dx: diagnosis; mets; metastasis; PM: person-months.
a Surveillance, Epidemiology, and End Results (SEER) program-Medicare patients were patients with colorectal carcinoma age 65 years and older alive on January 1, 1996 who had complete Medicare coverage.
b Percentages by phase do not sum to the percentage in any phase because, in 1 year patients, may receive treatment in multiple phases.
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diagnosed with a second or later primary CRC be-
tween 1975 and 1996, but only 0.2% had a second or
later CRC primary diagnosis between 1992 and 1996.

The estimates of prevalent care are subject to the
assumptions made in our design and may result in
over or under estimates of true care prevalence. We
used an algorithm to classify each patient in a unique
phase of care for each month in 1996 that included
disease stage at diagnosis, time from diagnosis, and a
broad spectrum of claims. This method is a more
accurate way to identify phases of care compared with
looking at individual claims. A single claim may be
associated with more than one phase. After recon-
structing the history of the disease for each patient, we
further determined whether care actually was received
by reexamining claims. A similar but simpler algo-
rithm was used by Brown et al.8 to calculate the long-
term costs of care. Their algorithm was based solely on
the time from diagnosis and on disease stage, whereas
ours also was based on individual patterns of care as
well as time from diagnosis and disease stage, provid-
ing more accurate estimates of the proportion treated.
With this approach, we were able to identify cancer
care through a set of diagnoses and procedures. How-
ever, there may be circumstances in which the algo-
rithm does not capture care that is related directly or
indirectly to cancer treatment. For example, if a pa-
tient sought medical care for nausea and emesis, then
it may not be possible to determine whether the care
was related to cancer treatment or to another cause,

thus, resulting in an under estimate of CRC care. Con-
versely, it is also possible that some of the procedures
associated with CRC care were being used for other
conditions, for example, chemotherapy, which may be
used for the treatment of arthritis. However, we be-
lieve this effect is very small.

Two main assumptions are made to extrapolate
care prevalence to the U.S. We assumed that the prev-
alence of CRC in the SEER Program and in the U.S.
was the same. Comparisons of 1996 cancer mortality
rates for individuals age 65 years and older show that
colorectal cancer mortality rates in the U.S. are 10%
higher compared with rates in the SEER areas. Eco-
logic regression analyses on CRC survival data also
indicate that patients with CRC in the U.S. have a
poorer survival compared with patients with CRC in
the SEER areas.9 These results suggest a slightly lower
prevalence of CRC in the U.S. compared with the SEER
areas; thus, our estimates may slightly overestimate
care prevalence. We also assumed that patterns of care
observed in the study population were similar for all
patients with CRC in the U.S. Merrill et al.10 showed
similar patterns of care between Medicare beneficia-
ries enrolled in HMOs and patients in the fee-for-
service setting. Another study11 showed low disenroll-
ment rates of HMO enrollees who ere diagnosed with
cancer after enrollment, suggesting that patients with
cancer in HMOs are somewhat satisfied with the ser-
vices received. Because HMO enrollees represent
� 20% of the population of Medicare beneficiaries, the

TABLE 3
Estimated Percent and Number of Persons and Person-Months Age 65 Years and Older Receiving Care
for Colorectal Carcinoma by Phases of Care in the U.S. in 1996

Phases of care

Persons receiving care for CRC

Personsa Person-mos (person-yrs)b

(a) No. of patients
in the study
cohortc

(b) Patients in
the study
cohort (%)c

(c) SEER
population
(%)

(d) Estimated no.
in the U.S.
population

(e) No. of person-
yrs in the study
cohortc

(f) Person-mos
in the study
cohort (%)c

(g) Person-mos
in the SEER
population (%)

(h) Estimated no.
of person-mos in
the U.S.

Phase of CRC
Initial 4504 10 0.19 63,949 1290 3 0.06 224,414
Surveillance 16451 38 0.69 233,576 2975 8 0.13 517,650
Recurrence 6094 14 0.25 86,524 1994 5 0.09 346,932
Terminal 2719 6 0.11 38,605 696 2 0.03 121,125

All phases of care 26,819 62 1.12 380,783 6954 18 0.30 1,210,121

No care 16,398 38 0.69 232,823 32,145 82 1.38 5,593,480
Totald 43,217 100 1.81 613,607 39,099 100 1.68 6,803,601

CRC: colorectal carcinoma; SEER: Surveillance, Epidemiology, and End Results program. PM: person-months; N: number of persons.
a (b) � Ncare(i)/NCRC ; (c) � (b) * total % of persons in SEER with CRC (1.807%); (d) � (c) * total 1996 U.S. midyear population of persons age 65 years and older (33,957,198).
b (f) � PMcare(i)/PMCRC ; (g) � (f) * total % of PM in SEER with CRC (1.678%) during 1996; (h) � (g) * total number of PM alive in the U.S. (12 * NUS � 12 * 33,957,198).
c The study cohort was SEER-Medicare patients diagnosed with CRC from 1975 to 1996, age 65 years and older and with complete Medicare coverage in 1996.
d The total is the sum of all phases of care and no care.
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impact of a different care pattern for HMO enrollees
would be small.

Prevalence can be measured in different ways.
The most common definition of prevalence is point
prevalence, i.e., the number of affected persons in a
population at a specific point in time. Throughout this
work, we have used period prevalence, i.e., the num-
ber of individuals with a condition at any time during
a certain period, such as a single calendar year.12 A
measure of period prevalence is useful to quantify
time as well as costs associated with it. By considering
prevalence during a year, we were able to estimate the
number of person-months in CRC care prevalence.
These estimates, together with costs of monthly care
by phase, can be used as an alternative to the method
of Brown et al.8 to calculate the total cost of CRC care
in the U.S.

Our estimate of CRC prevalence differs from usual
estimates of CRC prevalence. First, it is a period prev-
alence, representing individuals diagnosed with CRC
between 1975 and 1996 who were alive at any time
during 1996. The standard SEER point estimate (avail-
able from URL: http://srab.cancer.gov/prevalence/
methods) of CRC prevalence on January 1, 1997 for
individuals age 65 years and older who were diag-
nosed between 1975 and 1997 was 1.94%, higher than
the 1.81% estimated here. This standard method
counts the first CRC cancer for each individual but
does not exclude individuals with a later primary can-
cer other than CRC, patients who we excluded from
our estimate to match the CRC care prevalence. We
believe that the use of care prevalence by phases of
care provides a better estimate of the impact of CRC
care on cancer resources, which is important both for
resource allocation and for studying the patterns of
care among the population.
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