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This study examined the physical and
mental health of 126,685 males and females
age 65 or over, with and without cancer that
completed a Medicare Health QOutcomes
Survey (MHOS) between 1998-2002. Can-
cer information was ascertained through
the National Cancer Institute’s (NCI's) Sur-
veillance, Epidemiology and End Results
(SEER) program and linked to MHOS
data. Results indicated that across most can-
cer types, cancer patients reported signifi-
cantly more comorbid conditions and poorer
physical and mental health compared with
patients without cancer. Negative associa-
tions were most pronounced in those with two
or more comorbidities and in those diagnosed
with cancer within the past year.

INTRODUCTION

By 2030, the number of Americans age
65 or over is expected to reach 71 million,
double the 34.8 million documented in
the year 2000, causing an unprecedented
shift in the age structure of the U.S. popu-
lation (Centers for Disease Control and
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Prevention, 2007). An individual reach-
ing age 65 today could expect to live an
additional 17.9 years, and older adults are
increasingly concerned with the quality of
those additional years. Advancing age is
associated with an increased risk of can-
cer. Nearly 60 percent of new cancers and
more than 70 percent of cancer deaths
occur in individuals age 65 or over (Ries
et al., 2007). Older age also is associated
with other agerelated health problems
and chronic illness that can have adverse
consequences on independent living, rates
of disability, and ultimately the quality of
life (Bellizzi and Rowland, 2007; Rao and
Demark-Wahnefried, 2006; Yancik, 1997).
Previous research in community cancer
samples has shown high prevalence rates
of comorbid conditions among cancer
patients, with 69 to 88 percent reporting at
least one comorbid condition (Kourokian,
Murray, and Madigan, 2006; Ogle et al.,
2000). There is also evidence that cancer
patients report more comorbid medical
conditions than do patients without a his-
tory of cancer (Bellizzi and Rowland, 2007).
However, in national survey data, differ-
ences have been shown to be small among
individuals age 65 or over with 52 percent
of cancer patients versus 44 percent of indi-
viduals with no cancer history reporting at
least one comorbidity (Hewitt, Rowland,
and Yancik, 2003). Despite the expected
increase in the numbers of people age 65
or over and the age-related nature of can-
cer and other chronic diseases, very little is
known about whether older cancer patients
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have a greater number of comorbid condi-
tions than do older patients without cancer.
As a result, population-based research that
explores the extent to which normative
agerelated comorbid diseases contribute
to decrements in health-related quality
of life (HRQOL) in older cancer patients
is needed.

The potential adverse consequences of
medical comorbidities pose a major clini-
cal challenge for the care of older cancer
patients, and comorbidity has been shown
to be an important prognostic factor for
patients with cancer (Piccirillo et al., 2004).
A review of the literature suggests that in
older cancer patients, comorbid conditions
and their treatment may interact with can-
cer treatment and prognosis (Extermann,
2007) and also have been identified as rel-
evant factors in the effects of treatment
and mortality of cancer patients (D’Amico
et al., 2008; Fouad et al., 2004). Clinicians
must make cancer treatment decisions in
the context of their patients’ pre-existing
health problems. We therefore need a more
comprehensive understanding of relation-
ships between comorbidities, cancer, and
HRQOL to better address the health needs
of older cancer patients.

One important data resource to help
understand these relationships is the
MHOS, conducted by the National Com-
mittee for Quality Assurance on behalf
of CMS. The MHOS provides informa-
tion on the HRQOL of Medicare man-
aged care recipients. Previous research
using the MHOS has shown that indi-
viduals with cancer reported significantly
worse HRQOL on all 8 SF-36® scales, than
those without cancer (Baker, Haffer, and
Denniston, 2003). Data also have shown
that the burden of cancer on both physi-
cal and mental health is not as great as that
of most of the other measured comorbid
conditions (Baker, Haffer, and Denniston,
2003; Ko and Coons, 2005). However, in

these studies, all cancer types were col-
lapsed and it was difficult to determine the
relative impact of different types of cancer,
or the recency of the cancer diagnosis.
This has been an issue for large observa-
tional studies trying to disentangle effects
of cancer and comorbidities on health sta-
tus, where detailed information on cancer
is limited (Bellizzi et al., in press). Having
large, national datasets with clinical infor-
mation on different cancer types and on
rarer cancers can help investigators better
understand the physical and mental health
of older adults and disentangle effects of
cancer and the health problems that may
also be associated with aging.

The current study extends previous
research and examines physical and men-
tal health of individuals age 65 or over
with a cancer history (prostate, breast,
colorectal, non-small cell lung, endome-
trial, bladder, melanoma, non-Hodgkin’s
lymphoma [NHL], and kidney), compared
with individuals with no history of cancer.
It uses linked data from the MHOS and
NCI’s SEER program. Because of the large
sample, this data linkage project allows
greater exploration of the physical and
mental health of older adults. Although
individuals with cancer are often referred
to as survivors, all participants in this arti-
cle are referred to throughout as patients,
as they are all Medicare recipients and can
be identified as patients, regardless of their
disease status. In this article, we explore
relationships between cancer and physical
and mental health after accounting for other
medical comorbidities. To better under-
stand these relationships, we first compare
the prevalence of comorbid conditions for
those with and without cancer, and then
evaluate whether the number of comorbid
conditions varies by cancer type. Based on
the literature, we hypothesize that cancer
patients will have more comorbidities than
patients without a history of cancer. Finally,
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we explore variation in physical and men-
tal health by type and number of comorbid
conditions and by time since cancer diag-
nosis in the four most prevalent cancers:
(1) prostate, (2) breast, (3) colorectal, and
(4) lung cancer. Individuals who are closer
to diagnosis are more likely to be in or
recovering from treatment. These individu-
als are more likely to be managing cancer-
related symptoms and acute side effects of
treatment, which may potentially result in
worse HRQOL. We therefore hypothesize
that the recency of cancer diagnosis and
reporting a higher number of other medi-
cal comorbidities will be associated with
worse physical and mental health.

METHODS

A detailed description of the SEER-
MHOS data linkage is provided by Ambs
and colleagues (2008). In brief, the
MHOS was designed to measure and
track outcomes of care provided by health
maintenance organizations to Medicare
beneficiaries. It is administered yearly
to a random sample of 1,000 Medicare
beneficiaries in the managed care plans.
Respondents are invited to complete a
baseline survey, with a followup survey
administered 2 years later. SEER-MHOS
linked data includes participants from
four MHOS cohorts, with baseline and
2-year followup surveys occurring in 1998
and 2000; 1999 and 2001; 2000 and 2002;
and 2001 and 2003. There was an aver-
age response rate of 67 percent for the
four baseline surveys and among those
who responded to the baseline, 81 per-
cent responded to followup surveys. The
percentage of MHOS respondents that
were in SEER ranged from: 4.0-5.1 percent
(depending on the survey). The MHOS
includes items that assess demograph-
ics, chronic conditions, symptoms, and
physical and mental health.

Clinical information on cancer patients
was ascertained using the population-based
SEER registry data. The SEER program
collects information on all cancer cases
occurring in a defined geographic area and
conducts active followup of all cancer cases.
SEER covers approximately 26 percent of
the U.S. population from 2000 forward (Ries
et al., 2007). Data from the SEER-MHOS
linkage began in 1998 and includes 14 out
of the 18 currently participating SEER reg-
istries and information from the first four
MHOS cohorts, representing more than
300 Medicare managed care plans that
annually participate in data collection.

Sample

The current study was comprised of
participants from the four SEER-MHOS
linked cohorts. A cross-sectional dataset
was developed which included one survey
per person (either baseline or followup)
from individuals age 65 or over, yielding
a total of 126,685 participants. For partici-
pants who completed more than one sur-
vey (either because they completed both a
baseline and a followup survey or because
they participated in more than one cohort),
the first survey was used. Cancer patients
(n=14,897) were identified through SEER,
and the first survey completed after their
cancer diagnosis was used. Information
was ascertained on nine different cancer
types including (1) prostate (#=4,173), (2)
breast (#=3,237), (3) colorectal (#2=1,989),
(4) non-small cell lung (#=621), (5) blad-
der (n=793), (6) endometrial (#=756), (7)
melanoma (#=746), (8) NHL (»=405), and
(9) kidney cancer (#=286). Individuals with
more than one cancer diagnosis, or who
self-reported cancer, but were not identi-
fied in SEER were excluded. For patients
without cancer (#=111,788) only those who
resided in one of the SEER regions at the
time of the survey were included.
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Data

Among the survey items available on
the MHOS, the current analysis focused
on demographic characteristics, self-
reported chronic medical conditions
(other than cancer), and a standardized
HRQOL measure. Demographic variables
included age (measured continuously),
sex, Hispanic ethnicity, race (yes/no for
each of the following: Caucasian, Black,
Asian, American Indian, or Other race/
multiracial), education (coded as eighth
grade or lower, some high school, high
school graduate, some college, 4-year col-
lege graduate; and more than 4-year col-
lege degree), income (coded as <$10,000;
$10,000-S19,999; $20,000-S29,999; $30,000-
$39,999; $40,000-S49,999; $50,000-S79,999;
$80,000 or more), and current marital sta-
tus (married yes/no and widowed yes/
no). Other relevant survey characteristics
included indicators for survey mode (mail
versus telephone), and whether the indi-
vidual completed the survey themselves or
through a proxy respondent. In addition to
cancer status, relevant independent vari-
ables included non-cancer chronic medi-
cal conditions. Participants self-reported
whether they had been told by a doctor
that they had any of 12 chronic medical
conditions that were listed on the survey
as follows: (1) hypertension/high blood
pressure, (2) angina/coronary artery dis-
ease, (3) congestive heart failure, (4) myo-
cardial infarction/heart attack, (5) other
heart conditions, (6) stroke, (7) lung disease
(emphysema/asthma/chronic obstructive
pulmonary disease [COPD]), (8) gastro-
intestinal disorders (Crohn’s Disease/
inflammatory bowel disease [IBD]), (9)
arthritis of the hip or knee, (10) arthritis
of the hand or wrist, (11) sciatica, and (12)
diabetes. Cancer type and time since can-
cer diagnosis were determined from SEER
registry data.

The HRQOL measure is the SF-36® health
survey, version 1 (Ware and Sherbourne,
1992), a 36-item short-form instrument that
is widely used both nationally and interna-
tionally. The SF-36® yields eight scales that
can be combined into two summary scores,
the Physical Component Summary (PCS)
and the Mental Component Summary
(MCS). The PCS and MCS scores make
up the primary dependent variables for this
article. For all scales, a higher score rep-
resents better functioning and well-being.
The PCS and MCS are scored on a 7-score
metric, standardized so that a score of 50
represents the average for the U.S. gen-
eral population (standard deviation [SD] =
10). In the current study, PCS ranged from
2.24 to 78.24, and MCS ranged from -2.46
to 78.65.

Analyses

Analyses were performed using SAS®
(version 9.1.3). Demographic and back-
ground characteristics were tested using
chi-square and t-tests, with alpha set at
0.01 because of the large sample sizes.
Frequencies of the number of comorbid
conditions by cancer type were used to
describe the sample, and adjusted mean
comorbidity counts were estimated using
a zero-inflated Poisson regression model.
Ordinary least squares regression models
were used to assess associations between
cancer and PCS and MCS scores and to esti-
mate least squares means among patients
with and without cancer. Background char-
acteristics, cancer status, time since diag-
nosis, and each comorbid condition were
included as covariates in the models. We
chose to include each comorbid condition
in the models, rather than using a comor-
bidity index (Charlson et al., 1987) because
such indices were designed to predict
survival outcomes and include diagnoses
associated with mortality and not HRQOL
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(such as arthritis). Further, several con-
ditions necessary to calculate such indi-
ces were not included in the survey (e.g.,
liver disease and AIDS) and severity infor-
mation was also not provided. Our final
analyses tested the effects of time since
diagnosis and number of comorbidities on
PCS and MCS scores of individuals with
the four most nationally prevalent cancers
(prostate, breast, colorectal, and lung can-
cer). We used specific, planned compari-
sons that were performed using Tukey’s
honestly significant difference (HSD) tests
(significant at the 0.05 level). These com-
parisons tested a reference group (the
group that was expected to have the worst
HRQOL, namely those with two or more

comorbidities and who had been diagnosed
with cancer within the past year) compared
with individuals with either zero or one
comorbid condition and those diagnosed
with cancer either 1-5 years or 5 or more
years prior.

RESULTS

Sample characteristics are presented
in Table 1. The overall sample of 126,685
individuals included 14,897 cancer patients
and 111,788 individuals without cancer.
The mean age was 74 and the majority
of the participants were White, married,
and had a high school education or less.
Almost 47 percent of the cancer patients

Table 1
Demographic Characteristics and Medical Conditions, by Cancer Status
Cancer No Cancer
(N =14,897) (N=111,788) Chi-Square or
Demographic Number Percent Number Percent t-Statistic
Age, Mean (SD) 75.33 (6.37) 74 (6.40) 23.93**
Sex (Female) 7,198 48.32 64,534 57.73 473.95*
Hispanic 812 5.45 8,864 7.93 114.47
Black 740 4.97 5,668 5.07 0.29
Asian 702 4.71 5,341 4.78 0.12
Other (Non-Caucasian) 329 2.21 1,282 1.15
Education (<High School) 8,405 56.43 66,353 59.35 8.17*
Income (<$40,000) 9,128 61.27 69,671 62.32 6.17
Married 9,119 61.21 66,245 59.26 20.83***
Widowed 3,955 26.55 31,382 28.07 15.18"
Survey Mode (Mail) 13,161 88.35 98,441 88.06 1.03
Proxy Respondent 1,778 11.94 13,011 11.64 1.12
Comorbid Conditions
Hypertension 8,054 54.06 59,098 52.87 7.58"
Angina/CAD 2,242 15.05 15,630 13.98 12.39*
Congestive Heart Failure 1,051 7.06 6,868 6.14 18.63"
Myocardial Infarction 1,571 10.55 10,279 9.20 28.28™*
Other Heart Condition 3,292 22.10 22,004 19.68 47.96***
Stroke 1,276 8.57 8,335 7.46 23.08***
Emphysema, Asthma, COPD 1,995 13.39 13,342 11.94 26.22"**
Crohn’s Disease, IBD 838 5.63 5,092 4.56 33.75"*
Arthritis—Hip 5,423 36.40 39,434 35.28 7.31%
Arthritis—Hand 4,739 31.81 35,990 32.19 0.88
Sciatica 3,222 21.63 23,641 21.15 1.82
Diabetes 2,577 17.30 17,642 15.78 22.56***
Refer to footnotes at the end of the table.
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Table 1—Continued
Demographic Characteristics and Medical Conditions, by Cancer Status

Cancer No Cancer

(N =14,897) (N =111,788) Chi-Square or
Demographic Number Percent Number Percent t-Statistic
Cancer Type'
Prostate 4,173 28.01 —_ —_ —
Breast 3,237 21.73 —_ —_ —
Colorectal 1,989 13.35 — — —
Lung (Non-Small Cell) 621 417 — — —
Bladder 793 5.32 — — —
Melanoma 746 5.01 —_ —_ —
Endometrial 756 5.07 —_ —_ —
Non-Hodgkin’s Lymphoma 405 2.72 —_ —_ —
Kidney 286 1.92 — — —
Years Since Cancer Diagnosis
0-1 2,412 16.19 — — —
1-5 5,537 37.17 — — —
5+ 6,948 46.64 — — —
* p<0.01.
** p<0.001.
*** p<0.0001.

1Cancer types listed in order of prevalence.

NOTES: SD is standard deviation. CAD is coronary artery disease. COPD is chronic obstructive pulmonary Disease. IBD is inflammatory bowel

disease.

SOURCE: The dataset links the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) cancer registry data with Medicare
beneficiaries’ responses to the Centers for Medicare & Medicaid Services’ Medicare Health Outcomes Survey (MHOS). The linked SEER-MHOS
dataset includes four MHOS cohorts (baseline and followup year): 1998 and 2000; 1999 and 2001; 2000 and 2002; and 2001 and 2003. Data in-

cludes responses from the first survey completed per participant.

were diagnosed more than 5 years pre-
viously (mean = 6.07 years, SD = 5.59).
Cancer patients in this sample reported a
higher prevalence for 10 of the 12 differ-
ent comorbid conditions than did patients
without cancer. The two exceptions were
comparable rates of sciatica and arthritis of
the hand.

Examination of the number of comorbid
conditions by cancer type indicated that
more than 85 percent of cancer patients
and 84 percent of non-cancer respondents
reported at least one comorbid condition,
and the majority of patients (both those
with and without cancer) in the sample
reported more than two comorbid condi-
tions. Similar to the unadjusted findings
reported in Table 1, after accounting for
demographic and other characteristics,
patients without cancer reported fewer
comorbid conditions than did cancer
patients, with the exception of individuals

46

diagnosed with melanoma, NHL, and pros-
tate cancer (Table 2). Kidney and lung
cancer patients reported the highest mean
number of comorbid conditions.

After relevant characteristics (Table
1), the number of comorbid conditions,
and the time since cancer diagnosis were
adjusted, results indicated that all cancer
patients except those with melanoma had
significantly worse physical health than
patients without cancer (Table 3). Overall,
lung cancer and NHL patients reported the
worst PCS scores, with mean differences
from patients without cancer of 5.2 and 4.4,
respectively. Lung, NHL, bladder, breast,
and colorectal cancer patients reported
lower MCS scores than did patients with-
out cancer. Lung cancer and NHL patients
reported the worst mental health, but the
magnitude of the difference was not as
great as it was for physical health.
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Table 2
Comorbid Conditions, by Cancer Type

Comorbid Conditions

0 1 2+
Type N Percent Mean Count? p*
Total 126,685 15.93 22.92 61.15 2.32 —
No Cancer 111,788 16.2 23.03 60.77 2.26 —
Kidney 286 11.89 18.53 69.59 2.57 0.001
Lung 621 11.59 20.93 67.47 2.49 <0.001
Endometrial 756 9.66 22.88 67.46 2.41 0.005
Bladder 793 13.11 21.06 65.82 2.45 <0.001
Colorectal 1,989 12.62 22.62 64.75 2.37 0.001
Breast 3,237 12.48 22.12 65.41 2.36 <0.001
Prostate 4,173 15.22 22.86 61.93 2.32 0.022
Melanoma 746 15.82 23.46 60.71 2.26 0.944

Non-Hodgkin’s
Lymphoma 405 15.06 21.48 63.45 2.25 0.931

*p-value comparing the adjusted mean number of comorbidities in non-cancer sample, <0.01 is considered significant.

1Adjusted for age, sex, education, income, race, ethnicity, marital status, survey type, proxy response; means compared to no cancer.

SOURCE: The dataset links the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) cancer registry data with Medicare
beneficiaries’ responses to the Centers for Medicare & Medicaid Services’ Medicare Health Outcomes Survey (MHOS). The linked SEER-MHOS
dataset includes four MHOS cohorts (baseline and followup year): 1998 and 2000; 1999 and 2001; 2000 and 2002; and 2001 and 2003. Data includes
responses from the first survey completed per participant.

Table 3

Health-Related Quality of Life of Cancer Patients Compared to Patients Without Cancer,
Accounting for Other Medical Comorbidities

Physical Component Summary Score! Mental Component Summary Score!
Type Least Squares Mean Standard Error Least Squares Mean Standard Error
No Cancer 42.72 0.03 51.73 0.03
Lung 37.47* 0.41 48.52* 0.45
Non-Hodgkin’s Lymphoma 38.30" 0.51 49.78* 0.56
Kidney 39.76* 0.60 50.46 0.66
Endometrial 41.16* 0.37 52.62 0.41
Colorectal 41.32* 0.23 51.00* 0.25
Breast 41.55* 0.18 50.95* 0.20
Prostate 41.58* 0.16 51.09 0.18
Bladder 41.71* 0.36 50.59* 0.40
Melanoma 42.79 0.37 51.7 0.41

* Significantly different by Tukey’s honestly significant difference test from “No Cancer” group, p<0.05.
1 Adjusted for age, sex, education, income, race/ethnicity, marital status, survey type, proxy response, time since cancer diagnosis, and non-cancer
comorbidities.

SOURCE: The dataset links the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) cancer registry data with Medicare
beneficiaries’ responses to the Centers for Medicare & Medicaid Services’ Medicare Health Outcomes Survey (MHOS). The linked SEER-MHOS
dataset includes four MHOS cohorts (baseline and followup year): 1998 and 2000; 1999 and 2001; 2000 and 2002; and 2001 and 2003. Data includes
responses from the first survey completed per participant.
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Table 4 shows the estimated coefficients
for each cancer type and each comorbid
condition from the PCS and MCS multiple
regression models. It provides information
on the relative influence of each chronic
condition, including cancer types, on both
physical and mental health outcomes.
Results showed that taken together, non-
cancer lung disease (emphysema/asthma/
COPD), lung cancer, and sciatica had the
greatest negative impact on both PCS and
MCS scores. For physical health, arthritis
of the hip had the largest negative associa-
tion, and among cancer diagnoses, NHL
had the greatest negative association after
lung cancer. Gastrointestinal disorders
(Crohn’s Disease and IBD) had the great-
est negative impact on mental health,
followed by stroke and lung cancer.

Table 5 presents results for HRQOL
among the most prevalent cancers (pros-
tate, breast, colorectal, and lung) by num-
ber of comorbid conditions, and time since
cancer diagnosis. Posthoc planned com-
parisons were conducted on PCS and MCS
scores; the reference group for each cancer
type included individuals who had a cancer
diagnosis in the last year and had two or
more other comorbid conditions. Among
prostate cancer patients, compared with
the reference group, individuals with fewer
comorbid conditions reported better PCS
scores regardless of the recency of their
diagnosis. Similar results were found for
breast, colorectal, and lung cancer patients.
Individuals who were diagnosed with their
respective cancer in the past year, but
had only one comorbid condition were
not statistically significantly different from
the reference group (those with two or
more comorbidities).

Across all four cancers, compared with
the reference group, individuals diagnosed
with cancer within the past year reported
statistically comparable MCS scores, re-
gardless of the number of comorbidities.

Additionally, those with two or more comor-
bid conditions (regardless of the time since
diagnosis) reported similar MCS scores in
each cancer group. In breast and colorectal
cancer patients, compared with the refer-
ence group, MCS scores were significantly
higher among individuals who had fewer
than two comorbidities if they were diag-
nosed with cancer more than a year previ-
ously. In lung and prostate cancer patients,
those diagnosed more than a year previ-
ously also had no comorbidities, and those
diagnosed 5 years or more previously with
one comorbid condition reported better
MCS scores than the reference group.

DISCUSSION

This study examined relationships
among cancer, comorbidity, and physi-
cal and mental health in the SEER-MHOS
data linkage project. Results indicated
that across most cancer types, after adjust-
ing for demographic differences, individu-
als with a cancer history have a small, but
significantly higher, prevalence of most
of the comorbid medical conditions mea-
sured on the MHOS. After also account-
ing for these medical comorbidities and
the time since cancer diagnosis, results
showed that cancer patients (other than
those with melanoma) had significantly
worse physical health compared with
patients without cancer. Non-small cell
lung, NHL, breast, colorectal, and bladder
cancer patients also reported worse mental
health than did patients without cancer. On
further investigation of the four most prev-
alent cancers in the U.S. (prostate, breast,
colorectal, and lung cancer), we saw that
negative associations with physical and
mental health were most pronounced in
those with two or more comorbidities,
and in those diagnosed with cancer within
the past year. Thus, our main hypotheses
were supported. These results highlight
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Table 4

Impact of Chronic Conditions on Health-Related Quality of Life, Ordered by Magnitude
of Influence

Condition Beta Estimate Standard Error t p
Physical Component Summary

Arthritis—Hip -5.99 0.07 -88.52 <.0001
Emphysema, Asthma, COPD -5.30 0.09 -59.47 <.0001
Non-Small Cell Lung Cancer -5.26 0.41 -12.82 <.0001
Non-Hodgkin’s Lymphoma -4.43 0.51 -8.74 <.0001
Sciatica -4.13 0.07 -56.12 <.0001
Congestive Heart Failure -3.95 0.13 -29.92 <.0001
Stroke -3.98 0.11 -35.08 <.0001
Kidney Cancer -2.96 0.60 -4.92 <.0001
Diabetes -2.91 0.08 -36.01 <.0001
Crohn’s Disease, IBD -2.31 0.14 -16.84 <.0001
Arthritis—Hand -2.20 0.07 -32.09 <.0001
Angina -2.02 0.10 -20.61 <.0001
Other Heart Conditions -1.99 0.08 -26.05 <.0001
Endometrial Cancer -1.57 0.37 -4.21 <.0001
Hypertension -1.52 0.06 -25.56 <.0001
Colorectal Cancer -1.40 0.23 -6.06 <.0001
Breast Cancer -1.17 0.18 -6.38 <.0001
Prostate Cancer -1.14 0.16 -6.95 <.0001
Myocardial Infarction -1.08 0.12 -9.16 <.0001
Bladder Cancer -1.01 0.36 -2.79 0.0053
Melanoma 0.06 0.37 0.17 0.8646

Mental Component Summary

Crohn’s Disease, IBD -3.76 0.15 -24.82 <.0001
Stroke -3.45 0.12 -27.89 <.0001
Non-Small Cell Lung Cancer -3.22 0.45 -7.10 <.0001
Emphysema, Asthma, COPD -2.25 0.10 -22.83 <.0001
Sciatica -2.17 0.08 -26.69 <.0001
Congestive Heart Failure -2.02 0.15 -13.83 <.0001
Non-Hodgkin’s Lymphoma -2.02 0.26 -3.50 0.0005
Diabetes -1.46 0.09 -16.37 <.0001
Arthritis—Hand -1.40 0.08 -18.46 <.0001
Kidney Cancer -1.27 0.67 -1.91 0.0555
Other Heart Conditions -1.16 0.08 -13.77 <.0001
Angina -1.15 0.11 -10.55 <.0001
Bladder Cancer -1.14 0.40 -2.84 0.0045
Breast Cancer -0.79 0.20 -3.89 <.0001
Colorectal Cancer -0.74 0.25 -2.89 0.0039
Prostate Cancer -0.64 0.18 -3.58 0.0004
Arthritis—Hip -0.53 0.07 -7.05 <.0001
Hypertension -0.44 0.07 -6.76 <.0001
Myocardial Infarction -0.08 0.13 -0.63 0.5317
Melanoma -0.03 0.41 -0.08 0.9331
Endometrial Cancer 0.89 0.41 2.16 0.0308

NOTES: COPD is chronic obstructive pulmonary disease. IBD is inflammatory bowel disease.

SOURCE: The dataset links the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) cancer registry data with Medicare
beneficiaries’ responses to the Centers for Medicare & Medicaid Services’ Medicare Health Outcomes Survey (MHOS). The linked SEER-MHOS
dataset includes four MHOS cohorts (baseline and followup year): 1998 and 2000; 1999 and 2001; 2000 and 2002; and 2001 and 2003. Data includes
responses from the first survey completed per participant.
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the importance of examining associa-
tions between cancer and HRQOL by spe-
cific cancer types, and accounting for the
recency of diagnosis and presence of other
medical comorbidities. The SEER-MHOS
data linkage provided a unique opportunity
to investigate these relationships in a large
sample of older adults.

Overall, cancer patients had a high prev-
alence of at least one comorbid condition
(ranging from 84 to 88 percent) as did indi-
viduals without cancer (83 percent). These
data are generally consistent with previous
studies (Koroukian, Murray, and Madigan,
2006; Ogle et al., 2000). When compared
with patients without cancer, the magnitude
of the differences in our study were mod-
est, with cancer patients in this sample hav-
ing only 1 to 3 percent higher prevalence
estimates for other comorbid conditions.
This is not surprising, as many cancers and
other chronic health conditions have simi-
lar risk factors such as smoking, obesity,
physical inactivity, and poor diet. Previous
estimates using national data have shown
that overall, a higher percentage of cancer
patients report at least one comorbid con-
dition compared with patients without can-
cer (Hewitt, Rowland, and Yancik, 2003).
However, prevalence estimates were not
as disparate among individuals age 65 or
over. In our study, when the number of
comorbid conditions was examined by
cancer type, it became clear that among
patients with certain cancers, particularly
melanoma and NHL, the adjusted num-
ber of reported comorbid conditions was
no higher than for patients without can-
cer, and that prostate cancer patients had
only a marginally higher mean number of
comorbid conditions. Conversely, among
individuals with kidney, lung, endometrial,
bladder, colorectal, and breast cancer, the
number of comorbid conditions was signifi-
cantly higher. The percentage of patients
with these cancer diagnoses reporting one

or more comorbid condition was approxi-
mately 3 to 6 percent greater than was the
case for patients without cancer. These
data suggest that it is important to separate
out types of cancer when investigating the
role of other comorbid medical conditions
in HRQOL.

Examination of physical and mental
health indicators revealed that across most
cancer types, cancer patients had statisti-
cally significantly lower scores than did
patients without cancer after accounting
for other medical comorbidities, the time
since cancer diagnosis, and other relevant
characteristics such as age. Results from
this study also provided some informa-
tion about the relative impact of chronic
diseases, including cancer, on HRQOL.
In general, results showed that most non-
cancer comorbidities had stronger associa-
tions with both PCS and MCS than cancers
(i.e., they generally had larger coefficients)
and were more efficient predictors, evi-
denced by the smaller standard errors.
Data indicated that arthritis and lung dis-
ease had the greatest impact on physical
health, whereas gastrointestinal disorders
and strokes had the greatest negative
impact on mental health. These findings
are important, as they indicated that cancer
patients may have many competing comor-
bidities that are relevant to HRQOL, and
in some cases have a stronger impact than
the cancer itself.

Closer examination of HRQOL in cancer
versus non-cancer patients indicated that
compared with patients without cancer,
lung and NHL patients reported the worst
physical and mental health. However, in
samples this large, it is also important to
examine the magnitude of the differences
as well as their statistical significance.
Different criteria have been used in the lit-
erature to indicate the minimally important
difference (MID) necessary to signify a
meaningful or clinical effect (Guyatt, Walter,
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and Norman, 1987). Cohen’s (1992) criteria
suggest that a small effect is indicated by a
0.20 SD and a 0.50 SD is a medium effect
size. There is support in the literature that
MIDs fall within this range (Hays, Farivar,
and Liu, 2004; Kosinski et al., 2000). In this
case, a 2 to 5 point difference, or greater
on the PCS and MCS would be considered
large enough to be important.

For both lung cancer and NHL, physical
health scores were close to one-half of a SD
(5 points) lower than were those of patients
without cancer. These differences indicate
a medium effect, and exceed estimates of
MIDs for the SF-36® (Ware et al., 1993;
Hays and Morales, 2001). So in addition to
statistical significance, these results also
suggest clinically meaningful differences
in some cancers. The importance of iden-
tifying this difference is because cancer
care often fails to address patients’ HRQOL
issues in cancer survivors (Institute of
Medicine, 2008). These findings suggest
that health care providers, particularly
those focused on caring for lung and NHL
survivors, should provide appropriate sup-
port services to attenuate the adverse
HRQOL consequences of cancer and its
treatment. Additionally, these findings
illustrate the need for policymakers and
payers to make it possible for clinicians
to provide these services by reimburs-
ing them for this service. It is important
for health care providers to consider the
impact of cancer on HRQOL when caring
for patients with these cancers. In addition,
it is important for policymakers to begin to
support the integration of HRQOL data in
clinical care.

We were able to further explore asso-
ciations between comorbidities and time
since cancer diagnosis within the most
prevalent cancers (prostate, breast, col-
orectal, and lung cancer patients). Results
indicated that individuals with the greatest
number of comorbid conditions, who were

also diagnosed with cancer in the previ-
ous year, had the worst HRQOL across
both physical and mental health. Those
individuals recently diagnosed with cancer
are likely to be in treatment or recovering
from treatment and its associated acute
side effects. It is possible that more atten-
tion needs to be paid to controlling these
symptoms as they are known to adversely
affect HRQOL (Hodgson and Given, 2004,
Kurtz et al., 1999). Further, it appeared that
having a greater number of comorbid con-
ditions was a stronger indicator of lower
PCS and MCS scores than was time since
diagnosis. These findings have important
implications, particularly for long-term
cancer care. While those closer to diag-
nosis are typically managing side effects
of cancer and treatment, and therefore
report worse physical and mental health,
these results suggest that multiple chronic
conditions may have important effects in
long-term survivors.

Although results showed fairly consistent
patterns across cancer types, differences
were most pronounced among lung cancer
patients, where the difference in scores for
those with the most comorbid conditions,
diagnosed in the past year, to those with
no comorbid conditions diagnosed more
than 5 years ago, was 17 points on the PCS
and 12 points on the MCS. However, lung
cancer patients who survive for 5 years or
who have no comorbid conditions are likely
to be very different from most lung cancer
patients. Lung cancer patients age 65 or
over have a 5year survival rate of 14 per-
cent (Surveillance, Epidemiology, and End
Results Program, 2007) and the prevalence
of comorbid conditions associated with
smoking such as cardiovascular disease and
COPD have been shown to be higher than
the general population (Janssen-Heijnen et
al., 1998). While it appears that long-term
survival is associated with better HRQOL
in lung cancer patients, this is likely due to
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a healthy survival effect, as individuals with
greater disease severity were not as likely
to survive. However, in general, given lung
cancer patients’ overall poor prognosis, it
may be important for clinicians to consider
appropriate palliative care to this group.
For prostate cancer, where HRQOL was
highest, the difference in scores for those
with the most comorbid conditions who
were diagnosed with cancer in the past
year, to those with no comorbid conditions
diagnosed more than 5 years ago, was still
a wide margin at 10 points on the PCS and 4
points on the MCS. The additional disease
burden in those with comorbid conditions
has important implications for physical and
psychological limitations in individuals with
cancer. These results highlight the impor-
tance of assessing other chronic diseases
when caring for cancer patients. Results
also suggest that PCS and MCS scores
are higher with increased time since diag-
nosis, although these results cannot con-
clusively determine longitudinal effects,
given the cross-sectional nature of the data.
These results underscore the need to spe-
cifically tease out the effects of comorbid
conditions, time since diagnosis, and can-
cer-specific complications, when examining
relationships between cancer and HRQOL
in older adults.

Our results have a number of clinical
implications. Among the various cancer
types, kidney and lung patients reported
the greatest number of comorbid condi-
tions, and had major decrements in physi-
cal and mental health as compared with
patients without cancer. These results may
be due to several factors, including comor-
bid conditions, effectiveness of available
treatment, complications of aggressive
treatment, or the possibility of being diag-
nosed at a later stage (which is common
among lung cancer patients). It also may
be important to explore whether comor-
bidities are a consequence of cancer or

whether pre-existing comorbidities interact
with cancer treatment, or both. For example,
a recent randomized clinical trial of andro-
gen-suppressing prostate cancer therapy
showed an interaction between comorbid-
ity and survival outcome. Overall, survival
with the therapy was improved 80 percent.
However, reduced mortality was seen only
in males who had little or no comorbidity
when they began treatment (D’Amico et al.,
2008). These data highlight the importance
of ensuring that patients’ HRQOL needs
are being addressed appropriately. Given
the complexities of these relationships,
it may be important to include a geriatric
consultation or have geriatricians in the
health care team to help manage the health
care needs of older cancer patients (Gianni
et al.,, 2001). This is especially important
when designing supportive care interven-
tions, particularly behavioral interventions
such as those promoting physical activity.
Clinicians need to be prepared to address
the comorbidities that, combined with can-
cer, may significantly influence care and
health outcomes.

The current effort extends previous
research using MHOS data (Baker, Haffer,
and Denniston, 2003; Ellis et al., 2004; Ko
and Coons, 2005), by examining associa-
tions between several types of cancer and
physical and mental health. Data from Baker
and colleagues (2003) were based on the
1998 MHOS and data from Ko and Coons
(2005) were based on the 2001 MHOS.
Both suggested that cancer (grouped as
one category) does not have nearly as
strong associations with HRQOL scores as
do other comorbid conditions. However,
our data suggest that there are strong dif-
ferences by type of cancer. In particular,
lung cancer and NHL were both among
the top five medical conditions associated
with worse physical health, and lung can-
cer also had a strong negative relationship
with mental health. Conversely, melanoma
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had very little impact on either physical
or mental health, which is not surprising
given that melanoma treatment is often less
aggressive, and the clinical course for early
stage melanoma is more favorable than for
other cancer types. Taken together, our
results suggest that it is very important to
examine the effects of cancer by particular
cancer type.

Although these data have a number of
strengths, they also have limitations. Due
to the cross-sectional design of this analy-
sis, we are unable to determine whether
cancer patients are more likely to develop
comorbid conditions after their diagnosis or
whether they are pre-existing. Further, we
cannot determine whether cancer patients
are more likely to be diagnosed with
comorbidities due to having more medical
scrutiny or as a complication of cancer or
its treatment. The MHOS does not provide
information about the severity of comor-
bid conditions. It also only asks about 12
conditions and therefore does not capture
such common conditions in the elderly
as osteoporosis, benign prostatic hyper-
trophy, or dementia. Another limitation is
that HRQOL was assessed using a generic
measure, whereas a cancer-targeted instru-
ment might have yielded information on
symptoms particularly relevant for can-
cer patients. Further, we did not examine
cancer treatment or staging information,
and we did not have an objective measure-
ment of comorbid conditions. However,
data comparing MHOS survey items with
medical records suggests that patients
can provide reasonably good reports of
their morbidity in survey questions (70 to
94 percent specificity and 65 to 85 percent
sensitivity) (Miller et al., 2008).

The current analysis did not use
a matched-design (such as the meth-
ods described by Reeve et al., 2008), but
instead included relevant characteristics
as covariates in the models. However,

there is evidence to suggest that adjust-
ing for differences compared with matched
propensity score designs often lead to the
same conclusions (Rubin, 1979), particu-
larly if groups are similarly distributed on
the covariates (e.g. race, sex, age, etc.).
Matched designs are more important when
one group has a disproportionate represen-
tation of particular characteristics (e.g., one
group is mostly Black, the other is mostly
White; Rosenbaum and Rubin, 1985). In
our sample, patients with and without can-
cer differed on a number of characteristics,
but not dramatically. For example, cancer
patients were slightly, but significantly
older (approximately 1 year older on aver-
age) than patients without cancer. Finally,
it is important to note that when examining
time since cancer diagnosis as an important
factor in predicting HRQOL, we are unable
to tease apart a healthy survivor effect in
which those who lived longer were health-
ier for a variety of unmeasured reasons.
This is particularly true for lung cancer
patients; 29 percent of lung cancer patients
in this sample had survived for more than
5 years, while national survival rates are
14 percent. Thus, our findings may not
generalize to those individuals with worse
prognoses, although it is likely that lon-
ger survival would continue to be associ-
ated with better HRQOL. Future analyses
should examine effects of cancer-specific
variables, such as time since diagnosis as
well as other medical comorbid conditions
on survival.

Overall, this analysis adds to the existing
cancer and HRQOL literature by compar-
ing patients with several different cancer
types (including many types that are less
prevalent in the U.S. population) to patients
without cancer. It was further able to dem-
onstrate the importance of examining both
the number of comorbidities and the time
since a cancer diagnosis. These data clearly
support the need for clinicians to assess
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other medical comorbidities when treating
cancer patients and developing supportive
care interventions. Future research should
extend these findings to more specific
measures of HRQOL and examine other
cancer-specific variables such as type,
stage, and treatment.
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