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Health plan member survey and cancer
registry data were analyzed to understand
differences in health-related quality of life
(HRQOL) among cancer survivors and
those without a cancer diagnosis enrolled
in Medicare managed care. HRQOL was
measured by the physical component sum-
mary score (PCS) and mental component
summary scorve (MCS) of the Medical Out-
comes Study SF-36®, version 1.0. Cancer sur-
vivors envolled in Medicare managed care
have lower PCS and MCS scores than those
enrollees who have mever been diagnosed
with cancer. PCS scores are worse than the
MCS scores, and lowest for cancer survivors
who are Hispanic, Medicaid enrollees, and
those who have low income or education.
HRQOL disparities are greatest among can-
cer survivors diagnosed with lung cancer
and those with multiple primary cancer diag-
noses. The influence of these variables per-
sists when controlling for multiple variables
ncluding comorbidity status. Health plans
should focus on addressing these disparities.

INTRODUCTION

Advances in cancer screening and treat-
ment enable many elderly cancer patients
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to survive their diagnosis and live much
longer than their peers 10-20 years ago.
However, increased survival brings new
challenges and implications for older can-
cer patients. A diagnosis of cancer in older
adults is often superimposed on existing
comorbid conditions, and can exacerbate
acute and chronic, physical, and emo-
tional effects of the disease and treatment
(Garman, Pieper, and Seo, 2003; Smith et
al., 2008). Research suggests that unless
many of these sequellae are promptly
identified and effectively managed by indi-
viduals, families, and health care providers,
these factors can negatively influence the
HRQOL of cancer survivors for years after
treatment (Bellizzi and Rowland, 2007).
This article addresses the issue of dis-
parities in HRQOL among cancer and non-
cancer survivors in Medicare managed
care plans. Disparities are defined as dif-
ferences in the burden of cancer (as mea-
sured by HRQOL) that exist among specific
population groups in these plans, including
groups characterized by age, sex, ethnicity,
education, and incomel. Little population-
based information is available to document
the differences in HRQOL among older
cancer survivors and those who have
never been diagnosed with cancer to assist
health care providers in addressing this
issue. One study Baker and colleagues
(2003), based on data from the late 1990s,
showed in a managed care setting that
1 NCI's definition of health disparities includes other elements
of cancer burden not measured in this article, such as the inci-
dence, prevalence, and mortality of disease, and other population

characteristics not captured in the Medicare Health Outcomes
Survey, such as children.
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cancer survivors had lower physical and
mental health as measured by the SF-36®
than enrollees who did not report a cancer
diagnosis. Bierman and colleagues (2001)
and Cooper and Kohlman (2001) found
that chronic diseases had a large impact
on self-reported health although other evi-
dence suggests the burden of cancer may
not be as great as other comorbid condi-
tions (Ko and Coons, 2005). However, with
the exception of Baker’s study, research
has not focused on the HRQOL of can-
cer survivors compared with individuals
without a history of cancer in managed
care organizations.

Evidence also exists that significant dif-
ferences in cancer outcomes are associ-
ated with age, race, poverty, insurance
status, and education, although findings
are inconsistent across studies. A popu-
lation-based study of 703 breast cancer
patients in California found significant eth-
nic differences in HRQOL, with the Latino
population reporting greater role limita-
tions and lower emotional well-being than
the White, African-American, and Asian-
American populations (Ashing-Giwa et al.,
2007). A study of 804 females with breast
cancer who participated in the Health,
Eating, Activity and Lifestyle study found
that Black females reported statistically
significantly lower physical functioning,
but higher mental health than White and
Hispanic females (Bowen et al., 2007).

Another study, focused on long-term
breast cancer survivors, found socioeco-
nomic, but not ethnicity differences in
HRQOL outcomes (Ashing-Giwa, Ganz,
and Peterson, 1998). Ganz and colleagues
(1998) studied 864 breast cancer survi-
vors in the District of Columbia and Los
Angeles and found significant increases
in emotional functioning and decreases in
physical functioning with age. Knight and
colleagues (2007) found that lower educa-
tion was associated with poorer emotional

well-being in 248 prostate cancer patients
cared forinthe U.S. Department of Veterans
Affairs, after controlling for demographic
and other factors. A cancer registry-based
study of 1,307 females with breast cancer
from Detroit and Los Angeles found that
among females with advanced breast can-
cer, those who were more highly educated
felt better emotionally and were better able
to function socially than were females with
low education (Lanz et al., 2005). Penson
and colleagues (2001) found that inad-
equate or lack of insurance had a strong
negative effect on physical functioning and
emotional well-being among prostate can-
cer patients (Penson et al., 2001). Despite
the contribution of these studies to our
understanding of the HRQOL impacts of
cancer in older survivors, they are mostly
confined to survivors of breast or prostate
cancer, do not typically include non-cancer
controls, and do not examine HRQOL dis-
parities in the context of specific health
care delivery systems accountable for the
health of cancer survivors.

To further clarify the relationships be-
tween demographic and socioeconomic
variables with HRQOL among cancer
survivors and those without a cancer
diagnosis in Medicare managed care, we
linked patient survey data collected from
Medicare managed care enrollees with
population-based cancer registry data con-
taining clinical information on those with
cancer. The objectives of this study were
to examine whether the findings in these
smaller studies would be replicated in a
large population-based sample of Medicare
managed care enrollees, and specifically
test: (1) to what extent HRQOL among
cancer survivors is lower than in individu-
als who have never been diagnosed with
cancer, (2) whether physical and mental
health varies in cancer survivors based on
their cancer status (i.e., type of diagnosis
and number of primary cancer diagnoses),
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and (3) whether age, race/ethnicity, sex,
marital status, education, income, and
severity of cancer (i.e., stage of disease)
and comorbidity, are associated with
reduced HRQOL.

METHODS
Study Design

Data for this study were collected as
part of a larger national study of HRQOL
in cancer patients, called the Surveil-
lance Epidemiology, and End Results
(SEER)—Medicare Health Outcomes Sur-
vey (MHOS) study, undertaken by NCI
(2007) and CMS. This study examined the
HRQOL of more than 170,000 enrollees
of Medicare managed care who resided
in 1 of 13 SEER cancer registry regions
from 1998-2001. Data were collected from
two sources, including the MHOS (Jones,
Jones, and Miller, 2004), which randomly
surveys 1,000 health plan members an-
nually in each participating Medicare
Advantage plan, and SEER, which is a
standardized population-based cancer reg-
istry that documents detailed clinical and
histological characteristics of individu-
als newly diagnosed with cancer in the
region, as well as information on their ini-
tial treatment (Ries et al., 2007). The data
set represents 27 percent of all Medicare
Advantage enrollees.

The methods for linking the SEER and
MHOS data have been described by Ambs
and colleagues (2008). SEER registries in
San Francisco (California), Connecticut,
Michigan, Hawaii, Iowa, New Mexico,
and Utah link cancer diagnoses back to
1973; Atlanta (Georgia) back to 1975; rural
Georgia back to 1992; Los Angeles and
San Jose (California) back to 1988; and the
expansion registries in Greater California,
Kentucky, Louisiana, and New Jersey that
were added to SEER in 2000, link cancer

diagnoses back to 1988, 1995, 1995, and
1979, respectfully,. MHOS response rates
averaged 67 percent over the four cohorts
and all MHOS respondents were success-
fully linked either as cancer survivors
(SEER) or non-cancer controls, with the
exception of 719 cases that were eliminated
because their date of death was prior to the
date of survey administration.

The study was approved by NCI's
Institutional Review Board and both par-
ticipating government agencies?. These
analyses use data from both sources.

Study Population

From the SEER-MHOS files, we cre-
ated a pooled cross-sectional data set that
includes all survey respondents from 1998-
2001. For the single cancer and tumor
specific analyses, we restricted the can-
cer sample to the four cancer types with
the highest incidence: breast, colorec-
tal, prostate, and lung. These four can-
cers account for more than 50 percent of
all incident cancers in the U.S. and more
than one-half of incident cancers in males
and females over age 65 (Surveillance,
Epidemiology, and End Results-Medicare
Health Outcomes Survey, 2007). We also
identified and examined individuals who
had multiple primary cancer diagnoses—
that is, people originally diagnosed with
one cancer type (e.g., breast cancer) and
then later diagnosed with a second or even
third cancer (e.g., colorectal cancer and/
or lung cancer). In all analyses, cancer sur-
vivors are defined as individuals who were
diagnosed with cancer (as verified in the
SEER cancer registry) before they took
the MHOS. We did not use the self-report
survey responses on whether or not an
individual had been ever diagnosed with
cancer or whether they were under active

2 The National Institute of Health, Office of Human Subjects
Research approval number is OHSR 2620, February 19, 2004.
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treatment for breast, colorectal, prostate,
or lung cancer because the samples are
not equivalent, since some survey respon-
dents were diagnosed with cancer before
they moved into the SEER region or before
SEER began collecting diagnosis data and
because of our interest in multiple primary
cancer diagnoses, which are not captured
in the MHOS. These decisions resulted
in 21,504 incident cancers in the analytic
data set, with 4,549 breast cancer cases,
5,422 prostate cancer cases, 968 lung can-
cer cases, and 2,916 colorectal cancer
cases. Of these incident cancers, 2,810
survey respondents had multiple primary
cancer diagnoses.

The sample of survey respondents
without cancer included individuals in the
same health plans as the cancer respon-
dents (i.e., from the 13 SEER regions)
who self-reported no previous cancer diag-
nosis (other than non-skin melanoma)
and had no record of a cancer diagnosis
in the SEER registry or were diagnosed
with cancer after their first MHOS as
reported by the SEER registry. All study
respondents appear only once in the data
set; we took the first completed MHOS in
instances where individuals appear in mul-
tiple MHOS cohorts. There were 150,766
survey respondents who did not have a
cancer diagnosis and serve as controls in
the analytic data set. Approximately 12 per-
cent of surveys were answered by proxies,
such as family or caregivers living in the
same household.

Measures

We describe the HRQOL of survey
respondents with and without cancer using
the Medical Outcomes Study SF-36%®, ver-
sion 1.0 PCS and MCS scores (Ware and
Kosinski, 2001). The PCS and MCS are
scored on a T-score metric such that a score
of 50 represents the U.S. general population

average. A score that is 10-points above or
below the mean score of 50 represents a
difference of one standard deviation (SD)
from the national average.

We evaluated the associations of the
PCS and MCS with respondent age, race/
ethnicity, sex, marital status, educational
attainment, income, and poverty status
(Table 1). Respondent’s age was derived by
subtracting date of birth in the Medicare
Enrollment Files from the date of the
MHOS. Age was categorized into three
groups: (1) 65-74 years, (2) 75-84 years,
and (3) 85 years or over. Race/ethnicity
was organized into five mutually exclu-
sive categories: (1) White, (2) Black or
African-American, (3) Hispanic, (4) Asian-
American, (5) other. Sex was coded as a
dummy variable (male = 1; female = 0) for
all analyses. Marital status had four catego-
ries: (1) married, (2) divorced/separated,
(3) widowed, and (4) single and never mar-
ried). Education had four categories: (1)
8th grade or less, (2) high school graduate,
(3) some college, and (4) college graduate
with 4 or more years of college education.
Four income categories were used: (1)
<$10,000, (2) $10,000-519,999, (3) $20,000-
$49,999, and (4) $50,000 or more. Poverty
status was measured by whether the
respondent was enrolled in both Medicare
and Medicaid, the Medical assistance pro-
gram for the poor. Many of these variables
were selected not only because of their
importance in HRQOL research, but also
because of their past associations with dis-
parities in cancer treatment and mortality
in the Medicare Program (Shavers and
Brown, 2002).

We further classified cancer respondents
by whether they had one cancer diagnosis
or multiple primary cancer diagnoses, and
by whether they had one of the four lead-
ing cancer diagnoses—breast, prostate,
colorectal cancer, or lung cancer. We also
created a comorbidity index for use in the
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Table 1
Demographic and Socioeconomic Characteristics of Medicare Advantage Enrollees, by Cancer

Status
No Cancer Single Cancer Two or More Cancer
Diagnosis’ Diagnosis? Diagnosis®

Mean Age = 74 Mean Age = 76 Mean Age = 77

Characteristic Grouping*® N Percent N Percent N Percent
Age 65-74 (Mean: 70) 89,054 59.1 9,432 50.5 1,203 42.7
75-84 (Mean: 79) 50,045 33.2 7,534 40.3 1,286 45.6
85 or Over (Mean: 89) 11,667 7.7 1,728 9.2 331 11.7
Race White 118,304 78.5 15,188 81.2 2,409 85.4
African-American 9,271 6.1 1,117 6.0 122 4.3
Hispanic 12,385 8.2 1,064 5.7 116 41
Asian 7,224 4.8 878 4.7 115 4.1
Other 3,582 2.4 447 24 58 2.1
Sex Male 62,864 4.7 9,542 51.0 1,336 47.4
Female 87,902 58.3 9,152 49.0 1,484 52.6
Marital status Unknown 2,748 1.8 413 2.2 53 1.9
Married 85,430 56.7 10,976 58.7 1,635 58.0
Divorced/Separated 14,724 9.8 1,741 9.3 242 8.6
Widowed 43,838 29.1 5,077 27.2 801 28.4
Single/Never Married 4,026 2.7 487 2.6 89 3.2
Education Unknown 3,508 2.3 445 2.4 60 2.1
<High School (HS) 42,786 28.4 4,937 26.4 743 26.3
HS or GED Graduate 48,098 31.9 5,837 31.2 905 32.1
Some College 33,366 221 4,271 22.8 678 24.0
College Graduate 23,008 15.3 3,204 171 434 15.4
Household Unknown 31,752 21.1 3,824 20.5 597 21.2
Annual Income < $10, 000 19,199 12.7 2,010 10.8 301 10.7
$10,000 - $19,999 33,316 22.1 4,158 22.2 638 22.6
$20,000 - $49,999 50,527 33.5 6,575 35.2 967 34.3
$50,000 > 15,972 10.6 2,127 11.4 317 11.2
Poverty Status Medicare Only 145,377 96.4 18,165 97.2 2,739 97.1
Medicare/Medicaid 5,389 3.6 529 2.8 81 2.9

* p value <0.0001 from the chi-square statistics on all sociodemographic characteristics by cancer status.

1 Individuals linked to Surveillance, Epidemiology, and End Results (SEER), diagnosed with cancer after all surveys, or not linked to SEER, but lived in
SEER area at the time of survey and answered no to question: Have you ever been diagnosed with cancer?

2 Individuals linked to SEER, diagnosed with single cancer before the first baseline survey.
3 Individuals linked to SEER, diagnosed with 2 or more cancers before the first baseline survey.

NOTE: GED is general educational development.

SOURCE: SEER-Medicare Health Outcomes Survey, National Cancer Institute, Bethesda, MD, 2008.

multivariate regression analyses based on
a simple count of the following 12 medi-
cal conditions assessed in the MHOS: (1)
hypertension or high blood pressure, (2)
coronary artery disease, (3) congestive
heart failure, (4) myocardial infarction or
heart attack, (5) other heart conditions,
(6) stroke, (7) chronic obstructive pulmo-
nary disease, (8) inflammatory bowel dis-
ease, (9) arthritis of the hip or knee, (10)
arthritis of the hand or wrist, (11) sciatica,
and (12) diabetes.

HEALTH CARE FINANCING REVIEW/Summer 2008/ Volume 29, Number 4

Statistical Analysis

We conducted three sets of analyses.
First, we calculated bivariate associations
between the sociodemographic character-
istics of interest and the PCS and MCS. We
retained all patient variables with $<0.01
on bivariate testing for subsequent analy-
ses. Large sample sizes resulted in retain-
ing most variables in the model. We then
used three-way contingency tables to esti-
mate the associations of the PCS and MCS
with respondent sociodemographic factors
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and whether they had a single or mul-
tiple primary cancer diagnoses. We also
used ordinary least squares regression to
model whether the results of the first two
analyses persisted when controlling for
other patient characteristics, comorbidity,
mode of survey response, and whether
or not a proxy responded for the enrollee.
Because we were primarily interested in
the effects of aging, race/ethnicity, and
educational attainment on cancer status,
we ran separate regression models includ-
ing a term for the two-way interactions of
these variables. We calculated rates of the
outcomes of interest for our patient popu-
lation using SAS® Version 9.1.3, and used
the SURVREG procedure to adjust stan-
dard errors for clustering of responses at
the health plan level (SAS Institute, 2006).
All tests of statistical significance were
two-sided.

Although all results of the bivariate and
multivariate analyses are reported, we char-
acterize PCS and MCS differences of three
points or more between the PCS and MCS
scores of cancer survivors and controls as
a disparity. This threshold of 0.30 SD was
chosen because it exceeds Cohen’s (1988)
small effect size and is consistent with pre-
vious estimates of the minimally impor-
tant statistical difference for the SF-36® in
large samples (Kosinski et al., 2000), and
with existing literature that concludes the
minimal clinically important difference for
the SF-36® is typically in the range of 3-5
points (Samsa et al., 1999).

RESULTS

The mean age of each cancer status
group varies from 74 years for respon-
dents who have never been diagnosed with
cancer to 77 years for individuals diag-
nosed with two or more cancers (Table 1).
More respondents with two or more can-
cers report their own race as White. Sex

differences exist in the sample to the extent
that the percentage of females exceeds
males for two of the three groups—those
who have never been diagnosed with can-
cer and those with two or more primary
cancer diagnoses. The groups are rela-
tively similar in their marital, educational,
and income status, although the poverty
status (as measured by Medicaid enroll-
ment) is about one-quarter of the national
average for Medicare beneficiaries (Lied
and Haffer, 2004).

Table 2 shows the association between
the sociodemographic variables of interest
in the sample and PCS and MCS. All vari-
ables were statistically significant, reflect-
ing in part, the large sample sizes in the data
set. As a result, all variables were retained
in the subsequent multivariate analyses.

Physical Health and Cancer Status

Noteworthy variations in PCS existed by
personal characteristic and whether survi-
vors were diagnosed with one or multiple
primary cancer diagnoses (Table 3). In
almost all cases, a cancer diagnosis was
associated with lower PCS, with typically
a 3-point or greater difference between
those individuals with no cancer diagnosis
and those with two or more primary can-
cer diagnoses. A clear gradient between
HRQOL and cancer status existed, with
a 4-point difference in PCS for those age
65-74 diagnosed with two or more primary
cancer diagnoses. However, for those
age 85 or over, the effect of cancer was
attenuated.

Similar differences in PCS exist by race/
ethnicity and the number of cancer diag-
noses. White, Hispanic, Asian-American,
and others who have two or more pri-
mary cancer diagnoses have a 4-point or
greater difference in PCS; in contrast,
Black beneficiaries who have never been
diagnosed with cancer and those who
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Table 2

Demographics of Medicare Advantage Enrollees, by the SF-36® Physical Component Summary
PCS) and Mental Component Summary (MCS) Scores

PCS MCS
Demographic Mean Confidence Interval Mean Confidence Interval
Age
65-74 Years 441 44.1-44.2 52.1 52.0-52.1
75-84 Years 39.9 39.8-40.0 49.9 49.8-50.0
85 Years or Over 34.8 34.6-35.0 47.0 46.8-47.2
Race
White 421 42.0-42.1 514 51.3-51.4
African-American 39.6 39.4-39.8 48.9 48.7-49.2
Hispanic 41.8 41.5-42.0 48.4 48.2-48.6
Asian 44.0 43.7-44.3 51.4 51.1-51.7
Other 41.6 41.2-42.0 49.7 49.3-50.1
Sex
Male 43.1 43.0-43.2 51.6 51.5-51.7
Female 41.2 41.1-41.2 50.5 50.4-50.5
Marital Status
Unknown 41.0 40.6-41.5 49.1 48.7-49.6
Married 43.0 42.9-43.0 51.8 51.7-51.9
Divorced/Separated 42.0 41.8-42.2 50.4 50.2-50.5
Widowed 40.0 39.9-40.1 49.5 49.4-49.6
Single/Never Married 43.0 42.6-43.4 51.3 51.0-561.7
Education
Unknown 40.8 40.4-41.2 48.8 48.4-49.2
<High School (HS) 39.2 39.1-39.3 47.9 47.8-48.0
HS or GED Graduate 421 42.0-42.2 51.3 51.2-51.4
Some College 43.0 42.9-43.1 52.5 52.4-52.6
College Graduate 45.3 45.2-45.5 53.9 53.8-54.1
Household Income
Unknown 421 42.0-42.2 51.0 50.9-51.2
<$10,000 38.1 38.0-38.3 46.9 46.7-47.1
$10,000 - $19,999 40.1 39.9-40.2 49.4 49.3-49.5
$20,000 - $49,9999 43.2 43.1-43.3 52.3 52.2-52.4
$50,000> 46.4 46.2-46.6 54.5 54.3-54.7
Poverty Status
Medicare Only 42.2 42.2-42.3 51.2 51.2-51.3
Medicare/Medicaid 34.5 34.2-34.8 43.5 43.2-43.9

NOTE: GED is general educational development.

SOURGCE: Surveillance, Epidemiology, and End Results-Medicare Health Outcomes Survey, National Cancer Institute, Bethesda, MD, 2008.

have been diagnosed with two or more pri-
mary cancers show a 2-point difference.
Interestingly, Asian-American’ PCS is con-
sistently higher than any other race/ethnic
group and, among those with two or more
cancers, is 3-points higher than Hispanic or
Black beneficiaries.

Similar results appear for sex, marital
status, and income, with each category
having 3-4 point deterioration or greater
in PCS depending on whether they had
been diagnosed with two or more primary

cancers. In contrast, the data show consid-
erable differences across cancer groups
depending on educational attainment, with
a 4-point or greater difference in PCS for
those who did not receive a high school
degree or equivalent and those who gradu-
ated college.

Although PCS differences for the Medi-
care-only enrollees is consistent with the
other results (i.e., a 4-point difference for
those diagnosed with two or more primary
cancers), the PCS differences for those
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Table 3

Demographics of Medicare Advantage Enroliees, by the SF-36° Physical Component Summary
{PCS) Score, by Sample Characteristics and Cancer Status

Mo Cancer Diagnosis

Single Cancer Diagnosis Tweo or More Cancer Diagnosis

N = 150,766 (N =18 804)? (M =2 8200
Charactaristic Mean Confidence Intarval Mean Confidence Interval Meaan Confidence Interval
Age
55-74 Yeaars 44 4 44 3-44 5 423 42.0-42.5 40.3 38.6-41.0
75-84 Years 40.2 40.0-40.3 387 38.4-32.0 376 369-383
85 Years or Ovar 349 347-351 34.2 336-34.8 345 33.2-358
Race
White 42 4 42.3-42.5 402 40.0-40.5 385 38.0-30.0
African-Amaetican 38.8 39.6-40.1 381 37.3-388 377 35.4-38.8
Hispanic 420 41.8-42.2 354 38.6-40.1 37.0 34.8-39.2
Asian 44 4 44.1-44 6 416 40.8-42.4 40.5 38.3-4286
Other 41.9 41.5-42.3 3e.5 38.3-407 363 33.1-396
Sex
Male 435 434-43.8 4048 40.7-41.2 387 38.0-30.3
Female 414 41.3-41.5 383 35.0-38.5 382 37.6-389
Marital Btatus
Unknown 41.3 40.8-41.8 38.6 38.3-40.8 375 34.1-409
Married 423 43.2-43 .4 409 40 6-41 .1 ag1 28.4-397
Divorced/Separated 423 42.1-42.5 40.0 38.4-406 38z 37.5-408
Widowed 402 40.1-40.3 38.5 38.1-388 370 361-379
Single/Neaver Married 434 43.0-43.8 407 386418 387 3581414
Education
Unknown 410 40.8-41.4 356 38.4-40.8 37.2 33.8-405
<High School (HS) 385 384-388 37.4 37.0-37.7 383 353372
H3 or GED Graduate 42 5 424-42.8 329 39.6-403 387 37.9-395
Some College 433 43.2-43.5 41.0 40.6-41.4 389 37.8-308
College Graduate 457 455-45 8 43 4 43.0-43.9 41.0 39.9-422
Household income
Unknown 424 42.2-42.5 405 40.1-40.8 38.0 37.0-38.0
< $10,000 384 38.2-385 36.3 35.8-389 35.0 33.5-364
10,000 - $19,508 40.4 40.3-40.5 37.8 37.4-382 3714 36.1-381
$20,000 - $49,900 435 434-438 41.0 40.7-41.3 394 38.6-402
$50,000 » 487 48.5-46.9 448 44 1-45.1 41.8 40.7-43.2
Povearty Status
Madicare Only 426 42.5-42.6 403 40.1-40.5 38.6 38.1-30.0
Madicare/Madicaid 347 34.3-35.0 328 31.8-340 335 30.7-38.2

individuals linked 1o Survelliance, Epidemdiogy, and End Hesulls (SEER), diagnosed with cancer alfer all surveys, or not iinked 1o SEER, butlived in
SEER area at the time of survey and answered no o the question Have you ever been diagnosed with cancer?

2 Individuals linked to SEER, diagnosed with single cancer befare the first baseline survey.

# Individuals linked to SEER, diagnosed with two or more cancers before the first baseline survey.

NOTES: Overall, 86 5 percent of survey respondents have complete PCS scores, although the percent vanes siightly by cancer status and character-

istics group GED is general educational development

SOURCE. BEER-Medicare Health Outcomes Survey, Nabonal Gancer Insbilute, Bethesda, WD, 2008,

enrollees also receiving Medicaid ben-
efits are much smaller, ranging less than
2-points between cancer groups. However,
those with poverty status (Medicaid ben-
eficiaries), did report 58 point lower levels
of PCS compared to Medicare only respon-
dents if they were diagnosed with multiple
primary cancers.

Mental Health and Cancer Status

The relationship between the MCS, per-
sonal characleristics and cancer status is
different than the PCS results, with mean
differences being much smaller, even for
survivors diagnosed with two or more can-
cers (Table 4). MCS scores tend to be uni-
formly higher than PCS scores, with some
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Table 4

Demographics of Medicare Advantage Enrollees, by the SF-38% Menta! Component Summary
{MCS) Score, by Sample Characteristics and Cancer Status

Mo Cancer Diagnosis Single Cancer Diagnosis Tweo or More Cancer Diagnosis
(N = 150, 766) (W = 18,694y (N = 2,8207°

Characteristic Mean Confidence Interval Meaan Confidence interval Mean Confidence Interval
Age
65-74 Years 522 5214523 511 50.8-51.4 50.2 48.5-50.9
75-84 Years 50.0 49.9-50 1 49.5 49 3-49.8 487 47.9-454
25 Years or Over 47 1 48.8-47.3 47.0 48.3-47.6 46.8 45.2-483
Race
White 515 51.5-51.6 50.5 50.3-50.7 454 48.9-49.9
African-Amarican 458.0 48.8-48.3 484 47 8-48.2 464 44 1-488
Hispanic 48.5 48.3-48.8 471 45.3-48.0 481 43.8-48.5
Asian 515 51.3-518 504 457-51.2 50.5 48 3-527
Other 50.0 49.8-50.4 477 455-48.9 45.8 42.3-45.0
Sex
Male 51.@ 51.8-51.¢ 505 50.2-50.7 487 48.1-48.4
Female 50.5 50.5-50.6 488 48.5-50.0 454 48.8-50.1
Marital Status
Unknown 48.2 48.7-48.7 487 47 4-50.0 47.8 44 3-51.3
Married 52.0 51.9-52.1 50.8 50.8-511 453 48.7-459
Divorced/Separated 505 50.3-50.7 49.4 48.7-50.0 48.1 46.4-48.7
Widowed 498 49.4-49.7 489 48.8-49.3 487 47.8-497
Single/Naver Marriad 51.5 51.1-51.8 500 48.9-51.1 524 49 8-55.0
Education
Unknown 48.8 48.4-45.3 48.5 47 2-487 452 41.7-48.7
<Migh School (HS) 48.0 47 8-48 1 47.0 45.6-47 .4 46.0 45.0-47.0
HS or GED Graduate 514 51.3-51.5 503 50.0-50.8 458 48.8-504
Some College 527 52.8-52.8 515 51.2-51.8 48.6 48.8-50.5
College Graduate 54 1 54.0-54 2 529 52.8-53.3 529 51.9-53.8
Household income
Unknown 511 51.0-51.3 50.2 45.8-508 487 48.7-50.7
< $10,000 47.0 46.8-47.2 457 45.1-454 48.5 44.9-481
$10,000 - $19,9989 48.6 40.4-48.7 483 47 0-487F 48.8 45.8-47.9
320,000 - 548,999 524 52.3-528 513 51.0-51.8 487 48.9-504
%50,000 54.8 545548 53.8 53.5-54.3 531 52.1-54.2
Povearty Status
Medicare Only 514 51.3-514 50.3 50.2-50.5 483 48.8-49.7
Madicare/Madicaid 43.6 43.2-44.0 42.8 41.5-441 422 38.7-4586

Hindividuals linkad o Survelllance | Fpidemisdogy, and BEnd Besults (SEER), diagnosed with cancer after all surveys | or notlinkad o SEFR, but lived in
SEER area at the time of survey and answered no o the question Have you ever been diagnosed with cancer?

Zindividuals linked to SEER, diagnosed with single cancer before the first baseline survey.
Hnddwiduals linked to SEER, diagnosed with 2 or maore cancers belore the irst baseline survey.

NOTE: Overall, there are 96 5 percent of survey respondents with complete MCS scores | although the percent varies slightly by cancer status and
charactenstics group. GED is general educational development.

SOURCE. BEER-Medicare Health Outcomes Survey, Nabional Gancer Insbilute, Bethesda, WD, 2008,

of the single cancer diagnosis groups (e.g., cancer—in all other categories MCS goes
age 6574, While, Asian-American, males, down as the number of cancer diagnoses
high school degree or higher, income increases. Interestingly, MCS disparities
groups exceeding 520,000 annually, Medi- within cancer status category are greater
care-only group) having MCS meeting or for some sociodemographic characteris-
slightly exceeding the general U.S. popula- tics than across cancer diagnoses, with
tion mean of 50. MCS is higher for those racial differences between Hispanic, Asian,
single people with multiple primary can- or White cancer survivors equaling or

coer diagnoses than those with a single exceeding 3-points. Education and income
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disparities within cancer status categories
are even greater, with MCS differences
exceeding 6-points between those with less
than a high school degree or income below
$20,000 and those with a college degree or
incomes in excess of $50,000. The dispar-
ity in MCS between poor Medicare health
plan enrollees (as measured by enrollment
in Medicaid), and enrollees only enrolled
in Medicare exceeds 7-points.

Multivariate Analyses of
Sociodemographic Variables

The results reported in Tables 5 and 6
confirm the relationship between cancer
status, age, education, income, poverty
status, and MCS and PCS. All coefficients
are in the same direction as the three-
way contingency table analyses and are
of similar relative magnitude.3 However,
the influence of race/ethnicity on HRQOL
was moderate in the multivariate model,
with only Asian Americans having sig-
nificantly higher PCS (0.91) than White
and Hispanic beneficiaries having lower
PCS (-0.70) and MCS (-1.05) compared to
White beneficiaries.

Comorbidity was highly negatively asso-
ciated with PCS (-3.13) and MCS (-1.30)
compared to those without comorbidity.
Further, it appeared that proxy respon-
dents were significantly more likely to
report poor physical and mental function-
ing for cancer survivors (-3.80 and -4.48,
respectively) than were cancer survivor
respondents themselves. Finally, in a
separate model, we added two-way inter-
action effects for age, race, education,
and cancer status.4 The interaction terms
were in the correct direction and in the
same relative magnitude of the differences

3 Although not reported in this article, sex and marital status
were not significantly associated with either PCS or MCS.

4 Again, we did not estimate interaction effects for sex and marital
status because they were not significantly associated with either
PCS or MCS in the main effects models.

observed in the main effects model. They
suggest that although Asian-Americans
report better HRQOL than other race/
ethnicity groups overall, younger Asian
Americans have higher PCS (1.50) and
younger African-Americans have lower
PCS (-1.19) than older Asian-Americans or
African-Americans, respectively. Also, can-
cer survivors who are younger than age
85 and have one or more cancers have sig-
nificantly lower PCS than their older coun-
terparts; confirming the contingency table
analyses comparing age, cancer status,
and HRQOL.

Regarding mental health, Asian-Ameri-
cans who are educated at the college
level or higher, have much lower MCS
than their counterparts who have not gone
to college.

Tumor Type

Cancer status based on number of
diagnoses appears to be a useful factor in
explaining differences in HRQOL within
the sample. However, for the cancer sta-
tus group, we also examined differences
by tumor type to see if these relationships
could be explained in part by differences in
the type of cancer. Tables 7 and 8 present
relationships between respondent socio-
demographics, tumor type, and PCS and
MCS for the four most prevalent cancers—
breast, prostate, colorectal, and lung.
Although PCS and MCS scores for health
plan cancer survivors diagnosed with
breast, prostate, colorectal, or lung cancer
tend to be substantially lower than U.S.
population norms of 50, the differences
across tumor types appear to be small (i.e.,
less than a 2-point PCS difference). In con-
trast, several MCS scores equal or exceed
U.S. population norms of 50 with the high-
est scores for cancer survivors who had
gone to college or had incomes exceeding
$50,000 annually. The major exception are
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Table 5
Multiple Regression Results for Physical Component Summary

Model for Physical Function Beta Estimate p Value Confidence Intervals
Cancer Status

Multiple Cancers -2.79 0.0001 -3.36, -2.23
Single Cancer -1.6 0.0001 -1.80, -1.40
No Cancer Diagnosis — — —
Comorbidity -3.13 0.0001 -3.16, -3.09
No Comorbidity — — —
Age

65-74 Years 6.6 0.0001 6.35, 6.86
75-84 Years 3.86 0.0001 3.60, 4.12
85 Years or Over — — —
Race

American Indian 0.09 0.80 -0.66, 0.85
Asian or Pacific Islander 0.91 0.0001 0.59,1.23
Black or African-American -0.25 0.10 -0.55, 0.05
Hispanic 0.71 0.0001 0.40, 1.02
White — —_ —_
Education

<High School -1.8 0.0001 -2.03, -1.58
High School Graduate -1.23 0.0001 -1.40, -1.05
Some College -0.65 0.0001 -0.83, -0.46
College Graduate — — —
Annual Income

<$10,000 -3.46 0.0001 -3.74,-3.18
$10,000 - $19,999 -2.99 0.0001 -3.20, -2.77
$20,000 - $49,999 -1.61 0.0001 -1.80, -1.42
$50,000> — — —
Poverty Status

Medicare Only 2.88 0.0001 2.49,3.28
Medicare/Medicaid — — —
Proxy Respondent — Other Than Enrollee -3.8 0.0001 -4.50, -3.54
Respondent Completes Survey — — —
Survey Completed by Mail -0.44 0.0001 -0.66, -0.23
Survey Completed by Mail/Telephone Followup — — —
Interaction Effects’

Age Group 65-74 and Asian/Pacific Islander 1.5 0.005 0.48, 2.33
Age Group 65-74 and Black or African-American -1.19 0.05 -2.26. 0.03
Age 65-74 and Multiple Cancers -3.21 0.0003 -4.92, -1.46
Age 75-84 and Multiple Cancers -2.15 0.01 -3.94, -0.36
Age 65-74 and Single Cancers -0.79 0.04 -1.54, -0.03
Age 75-84 and Single Cancers -0.27 0.43 -0.96, 0.40

1 Interaction effects were calculated in separate regression models from main effects summarized in this table. Only the results significant at p <0.05

were reported, with the exception of age interaction for illustrative purp

oses.

SOURCE: Surveillance, Epidemiology, and End Results-Medicare Health Outcomes Survey, National Cancer Institute, Bethesda, MD, 2008.

lung cancer survivors who average greater
than a 5-point lower score in PCS than
other tumor types depending on personal
characteristic, and greater than a 3-point
lower score in MCS. Part of these differ-
ences may reflect differences in severity
of cancer, which is commonly reflected by
the stage of cancer at diagnosis. Additional
analyses (not reported here) were per-
formed examining the relationship between

HEALTH CARE FINANCING REVIEW/Summer 2008/ Volume 29, Number 4

tumor type, stage, personal characteristics,
and HRQOL, and the results were inconsis-
tent for both PCS and MCS. These results
may reflect in part the large number of
missing values for stage of disease in the
SEER-MHOS data set.>

5 SEER data indicates that the cancer staging variables were not
available and coded unstaged for more than 25 percent of the
cancer survivors. Prostate cancer cases had large numbers of un-
staged cases, which resulted in eliminating almost one-half of the
cases from the stage of disease analyses.

33



Table 6

Multiple Regression Results for Mental Component Summary

Model for Physical Function Beta Estimate p Value Confidence Intervals
Cancer Status
Multiple Cancers -1.55 0.0001 -2.10, -1.01
Single Cancer -0.822 0.0001 -1.02, -0.62
No Cancer Diagnosis — — —
Comorbidity -1.3 0.0001 -1.36, -1.24
Age
65-74 Years 2.28 0.0001 1.98, 2.57
75-84 Years 1.34 0.0001 1.05, 1.65
85 Years or Over — — —
Race
American Indian -1.17 0.01 -2.05, -0.28
Asian or Pacific Islander 0.03 0.89 -0.50, 0.57
Black or African-American 0.001 0.99 -0.37,0.37
Hispanic -1.05 0.0001 -1.39, -.071
White — — —
Education
<High School -2.4 0.0001 -2.63, -2.16
High School Graduate -1.17 0.0001 -1.34, -0.99
Some College -0.43 0.0001 -0.60, -0.24
College Graduate — — —
Annual Income
<$10,000 -2.58 0.0001 -2.82,-2.34
$10,000 - $19,999 -3.62 0.0001 -3.90, -3.34
$20,000 - $49,999 -1.11 0.0001 -1.28, -0.93
$50,000> — — —
Poverty Status
Medicare Only 3.46 0.0001 2.59, 4.32
Medicare/Medicaid — — —
Proxy Respondent — Other Than Enrollee -4.48 0.0001 -4.79, -4.16
Enrollee Responds to Survey — — —
Survey Completed by Mail -1.21 0.0001 -1.44, -0.86
Survey Completed by Telephone — — —
Interaction Effects?
Asian/Pacific Islander and Less Than

High School Education 2.79 0.0001 2.09, 3.49
High School Education and Asian-American 1.35 0.0001 0.70, 1.99

1 Interaction effects were calculated in separate regression models from main effects summarized in this table. Only the interactions significant at

p <0.05 were included in the table.

SOURCE: Surveillance, Epidemiology, and End Results-Medicare Health Outcomes Study, National Cancer Institute, Bethesda, MD, 2008.

DISCUSSION

We examined the relationship of socio-
demographics, cancer status, and HRQOL
among cancer survivors enrolled in Medi-
care managed care. HRQOL disparities
were greater for PCS than for MCS, and
for survey respondents with multiple pri-
mary cancer diagnoses. Research has
been conducted on the HRQOL impli-
cations of recurrent cancers, very little
research has focused on individuals with

multiple primary cancers (Curtis et al,,
2006). This study showed that more than
13 percent of cancer survivors in the sam-
ple had multiple primary diagnoses. These
individuals tended to be older, White, and
of lower income and educational status
than individuals with a single cancer diag-
nosis, and consistently had lower PCS
and MCS. Cancer survivors with multiple
primary cancer diagnoses may differ in
many important respects from other can-
cer survivors of a single primary incident.
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Characteristics and Cancer Type

Table 7
SF-36® Physical Component Summary PCS Score of Medicare Advantage Enrollees, by Sample

Breast Cancer?

Prostate Cancer?

Colorectal Cancer3

Lung Cancer3

N=4,777 N = 5,530 N = 3,032 N=1,014

Confidence Confidence Confidence Confidence
Characteristic Mean Interval Mean Interval Mean Interval Mean Interval
Age
65-74 Years 42.3 41.8-42.8 43.8 43.3-44.2 41.9 41.2-42.5 35.3 34.3-36.3
75-84 Years 37.9 37.3-38.5 39.7 39.2-40.2 39.5 38.8-40.2 34.1 32.8-35.4
85 Years or Over 33.8 32.7-35.0 34.4 33.3-35.5 34.7 33.5-35.9 33.5 30.4-36.6
Race
White 39.8 39.4-40.2 41.4 41.0-41.7 40.2 39.7-40.7 34.6 33.7-35.5
African-American 37.5 35.9-39.1 39.4 38.3-40.5 371 35.3-38.8 35.0 31.8-38.1
Hispanic 38.7 37.1-40.3 411 39.9-42.3 38.0 36.0-39.9 34.8 31.3-38.4
Asian 42.2 40.7-43.7 42.9 41.5-44.3 41.4 39.7-43.1 39.0 35.5-42.6
Other 38.4 36.1-40.8 40.8 38.6-42.9 40.4 37.6-43.1 32.6 28.1-37.2
Sex
Male NA 41.2 40.9-41.5 411 40.5-41.7 34.5 33.4-35.6
Female 39.7 39.4-40.1 NA 38.8 38.1-39.4 35.0 33.8-36.1
Marital Status
Unknown 38.9 36.5-41.3 41.2 38.9-43.5 38.4 35.2-41.6 35.2 29.8-40.6
Married 40.7 40.2-41.2 41.5 41.1-41.9 40.9 40.3-41.5 34.9 33.8-35.9
Divorced/Separated 40.4 39.2-41.5 40.4 39.2-41.7 40.6 39.1-42.2 34.4 32.1-36.7
Widowed 38.5 37.9-39.1 40.0 39.0-40.9 38.0 37.2-38.9 34.8 33.4-36.2
Single/Never Married  39.5 37.4-41.7 41.6 39.7-43.6 41.3 38.4-44.1 31.3 25.1-37.6
Education
Unknown 37.7 35.3-40.1 40.9 38.7-43.1 38.2 35.2-41.1 30.8 25.0-36.6
<High School (HS) 36.9 36.2-37.6 38.3 37.7-39.0 37.3 36.5-38.1 33.6 32.2-34.9
HS or GED Graduate  40.1 39.5-40.7 40.6 40.0-41.2 40.5 39.7-41.3 34.0 32.7-35.4
Some College 40.7 39.9-41.4 41.8 41.2-42.5 41.5 40.6-42.5 36.0 34.2-37.7
College Graduate 42.5 41.5-43.6 44.6 43.9-45.2 421 41.0-43.3 38.4 36.3-40.5
Household Income
Unknown 40.1 39.4-40.9 41.8 41.1-42.6 39.5 38.5-40.5 35.5 33.8-37.3
<$10,000 36.4 35.4-37.4 36.5 35.3-37.8 37.4 36.1-38.8 31.8 29.7-34.0
$10,000 - $19,999 38.3 37.6-39.1 38.6 37.8-39.3 38.1 37.1-39.0 33.5 32.0-35.1
$20,000 - $49,999 40.9 40.2-41.5 41.4 40.9-41.9 40.8 40.0-41.5 35.5 34.1-36.8
$50,000> 43.5 42.4-44.7 45.5 44.8-46.2 45.3 44.0-46.6 38.8 36.2-41.3
Poverty Status
Medicare Only 40.0 39.6-40.4 41.4 41.0-41.7 40.2 39.7-40.6 34.9 34.1-35.7
Medicare/Medicaid 32.5 30.6-34.3 34.8 32.6-37.1 32.3 29.6-35.0 30.7 26.6-34.8

1 Cases are individuals with breast cancer as the most recent cancer before the first baseline survey. Only included female respondents.

2 Cases are individuals with prostate cancer as the most recent cancer before the first baseline survey. Only included male respondents.

3 Cases are individuals with colorectal or lung cancer as the most recent cancer before the first baseline survey. Both male and female respondents

are included.

NOTES: Overall, there are 96.5 percent survey respondents with complete PCS scores, although the percent varies slightly by cancer and character-

istics group. GED is general educational development. NA is not applicable.

SOURCE: Surveillance, Epidemiology, and End Results-Medicare Outcomes Survey, National Cancer Institute, Bethesda, MD, 2008.

As the elderly continue to survive longer
with a diagnosis of cancer, the likelihood
of multiple cancer diagnoses will increase
in the elderly population. More research
should be done to further investigate
the reasons for these large differences
in HRQOL between those with multiple
cancer diagnoses and those without a
cancer diagnosis and the potential for inter-

ventions in health plan settings to improve
their HRQOL.

One potential area to focus on is the
effect of cancer diagnosis on different
sociodemographic groups. These data
replicate findings from the studies pre-
viously described suggesting that three
sociodemographic factors—(1) age, (2)
education, and (3) household income—are
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Table 8

SF-36% Mental Component Summary MCS Score of Medicare Advantage Enroliees, by Sample
Characteristics and Cancer Type

Breast Cancer’

Prostate Cancer?

Colorectal Cancer?

Lung Cancer®

N=4542 N=5422 N=2018 M = 088

Confidence Confidence Confidence Confidence
Charactstistic Mean Interval Mean Interval Mean nterval Mean interval
Age
65-74 Years 50.9 504-514 522 51.8-52.7 508 50.2-51.56 472 46.3-48.2
75-84 Years 496 48.0-50.2 501 48.6-50.8 483 48.6-501 486 45.5-48.3
85 Years or Over 47.0 456-484 46.3 45 1-47 .5 47 546.0-48.9 425 38.7-46.3
Hace
White 50.2 48 8-5086 514 51.0-517 50.2 48.7-507 47.3 46.4-48.2
African-American 485 46 8-60.3 49.0 47 8-50.2 488 44 0-487 432 40.5-47.3
Hispanic 483 44 5480 48.0 457-48.4 485 464-50.7 453 41 .4-48.2
Asian 515 493-53.0 50.0 48.5-514 506 489-524 477 44 0-51.3
Other 508 48.3-534 48.2 46.0-504 459 43.0-488 421 37.2-46.2
Sex
Male NA 50.8 50.5-511 50.3 487-509 488 45.8-47.2
Female 50.0 496-504 NA 492 48.6-499 469 45.7-48.1
Marital Btatus
Unknown 486 44.0-402 50.7 48 3-531 50.3 46.8-536 457 38.8-51.5
Married 50.6 50.0-5611 514 51.0-51.7 504 49.8-51.0 472 46.1-48.2
Divorced/Separated 496 48.4-50.8 496 48 4-50.¢ 500 434-516 48.0 43.7-48.4
Widowed 425 48 8-501 484 47 4-49 4 484 47.8-423 485 45.0-48.0
Single/Neaver Married 532 51.1-55.2 424 48.5-50.4 504 47.5-53.2 510 44 8-57.2
Education
Unknown 485 43.39-491 494 47 1-51.8 491 46.0-52.2 474 41.1-53.8
<High School (HS) 47.0 456247 8 47.6 45.8-48.3 469 46.0-47.8 435 42.0-451
H3 or GED Graduate 50.6 50.0-512 50.2 49.7-50.9 504 49.6-51.2 477 46.4-49.0
Some College 512 50.5-51.¢ 524 51.8-530 5086 487514 434 46.8-50.0
College Graduate h24 51.5-53.3 535 52.9-54.0 531 52.1-54.1 508 48.9-527
Household Income
Unknown 50.2 494-509 508 50.2-51.7 50.2 4%2-51.3 484 46.7-50.2
<$10,000 4568 455-47 8 44.8 43.4-482 480 44 .5-47 5 44 1 41.6-46.6
$10,000 - $19,909 436 47.8-494 48.3 47 .6-49.1 4823 47.3-49.3 442 42.6-45.8
$20,000 - $49,508 5186 51.0-52.3 51.6 51.1-521 505 48.8-51.2 47 8 46 6-49.1
$50,000> 52.8 51.8-5389 54.4 53.8-561 540 52.8-55.1 523 50.2-54.5
Poverty Status
Meadicars Only 502 48.0-506 51.0 50.7-51.3 50.0 485-504 471 46.3-47.2
Madicare/Meadicaid 433 400-456 424 39.7-452 43.2 39.8-465 387 34.7-44.8

1 Gases are indviduads with breast cancer as the most recent cancer before the Birst baseline survey . Ondy included fermale respondents

2 Gases are individuals with prostate cancer as the rost recent cancer before the first baseline survey Only included male respondents

* Cases are individuals with colorectal or lung cancer as the most recent cancer before the first baseline survey Both male and female respondents

are included

NOTES: Overall, 96.5 percent of survey respondents have complele MGS scores. The percent compietion vanes shghlly by cancer and
characlenstios group. NA s nol applicable. GED s general educational development.

SOURCE: Surveillance, Fpidenviclogy, and End Results-Medicare Health Quicomes Survey, National Cancer Institute, Bethesda, M, 2008

uniquely associated with HRQOL beyond
cancer diagnosis in Medicare managed
care enrollees. The differences in HRQOL
were consistently 3 or more points after
controlling for cancer status. [lowever, the
results were not uniform across physical
and mental health, and differed for certain
patient characteristics. For example, the
datla also show thal when the oldest old

(those age 85 or over) cancer survivors are
compared to those without a cancer diag-
nosis, the influence of cancer on HRQOL
disappears, suggesting other aspects of
advancing age may overwhelm cancer in
describing differences in HRQOL. MHOS
respondents, whether diagnosed with one
or more primary cancers, tended to con-
sistently report higher MCS than PCS. A
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respondents in this sample come from
health plans located in the 13 SEER regions
of the U.S. Although the SEER regions
account for over 25 percent of all Medicare
managed care enrollment, these results
may not be generalizable to all health plans
in the Medicare Advantage program.
These analyses illustrate the potential
for the SEER-MHOS to inform our under-
standing of the variation in health outcomes
as reflected in HRQOL and the sociodemo-
graphic factors associated with these dif-
ferences. Future work to examine these
differences over time, and incorporate
utilization variables such as differences in
initial treatment, may suggest intervention
opportunities to address these variations
in health outcomes. The SEER-MHOS
offers important and relevant data to facili-
tate the monitoring, planning and targeting
of health plan intervention strategies to
improve the HRQOL of cancer survivors.
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