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Abstract

Background—Quality of life (QOL) is an important issue for cancer survivors; few studies are
able to consider elderly populations, address long term survival (= 5 years), examine different
cancers, or include a valid non-cancer comparison group.

Methods—We assessed QOL in 2004 among women participating in the lowa Women's Health
Study (IWHS), a prospective cohort of older women followed since 1986. Cancer occurrence
during follow-up was identified through the State Health Registry of lowa. We compared
unadjusted, and age- and comorbidity-adjusted mean scores for eight SF-36 scales among women
with and without cancer by all cancer types, stage, and survival. Analyses were repeated after
excluding women who developed a second primary cancer or reported cancer treatment in 2004.

Results—Among 17,385 respondents aged 71-89 years, 2717 (16.6%) had been diagnosed with
cancer since 1986. Compared to women without cancer, survivors fared worse on the General
Health scale, regardless of cancer type (except colorectal), stage, or survival. Except for lower
scores among the longest survivors, Mental Health scores did not differ significantly between
women with and without cancer. Women with genitourinary, lung, hematopoietic, lymphoma, or
other gastrointestinal cancers, distant stage, or who survived at least ten years consistently
experienced significantly lower QOL scores than cancer-free women for most scales.

Corresponding author: DeAnn Lazovich, Ph.D., Division of Epidemiology and Community Health, University of Minnesota, 1300 S.
2nd Street, #300, Minneapolis, MN 55419, (612) 626-9099 (office), (612) 624-0315 (fax), lazov001@umn.edu.

Financial disclosures: none.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Lazovich et al.

Page 2

Conclusions—Differences in QOL depended upon the specific SF-36 scale and which aspect of
cancer survivorship we examined. Our findings underscore the complexity of factors contributing
to quality of life among cancer survivors.
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Introduction

Approximately 60% of the estimated 11,000,000 persons living with cancer in the U.S. are
65 years or older, yet just 9% of survivorship research funded by the National Institutes of
Health in 2006 included elderly cancer survivors.! For older persons with cancer, a concern
is that cancer treatment may lead to new chronic conditions or exacerbate pre-existing
comorbidity or the aging process to adversely affect their quality of life as a cancer survivor.
Studies that assess how a cancer diagnosis and treatment affects physical, mental and social
functioning among older persons, beyond other health-limiting conditions and aging, are
lacking.2

To help separate the effect of cancer diagnosis and therapy from comorbidity and aging on
quality of life, a similar-aged, non-cancer comparison group is needed. However, quality of
life and cancer studies have tended to rely for comparison on population norms or a
convenience sample of persons without cancer, who may differ in important and
unmeasured ways from cancer survivors. In addition, most investigations of quality of life
among survivors of adult-onset cancers have been limited by small samples and inclusion of
only a few cancers, predominantly, breast, colorectal and prostate cancers.3-> Athough 68%
of older cancer survivors have survived at least 5- , 38% at least 10-, and 17% at least 20
years, few studies have focused on survival beyond five years.2

The lowa Women's Health Study (IWHS) is a prospective cohort established in 1986 to
assess risk factors for cancer development among women ages 55 to 69 at baseline.
Prospective cohorts, by allowing for an internal comparison group, strengthen inferences
about quality of life among cancer survivors relative to persons without cancer. Although
cancer survivors have been compared to persons without cancer in national cross-sectional
health surveys,5-11 we identified just three other prospective cohort studies that examined
cancer survivorship. One of these was limited to breast cancer, and two relied on self-report
of a cancer diagnosis.12-18

Using quality of life data collected from IWHS participants in 2004, when the women were
71 to 89 years old, we sought to answer the following basic questions about quality of life
and cancer survivorship. First, does quality of life differ by type of cancer, by stage at
diagnosis or by time since diagnosis among older women with cancer relative to similar-
aged women without cancer? Second, do these relationships change after accounting for
differences in age and cumulative chronic conditions between cancer survivors and women
without cancer? And third, what is the effect of cancer treatment or development of a second
primary cancer on quality of life of cancer survivors compared to women without cancer?
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Among cancer survivors, we included women diagnosed with any type of cancer, any stage,
and survival from one month to 18 years.

Methods
The lowa Women's Health Study (IWHS)

In 1986, a self-administered questionnaire was sent to 99,826 women, ages 55 to 69,
randomly selected from the lowa drivers license list. Questions addressed anthropometrics,
lifestyle characteristics, prior health conditions, diet, family history of cancer, and
demographics. The 41,837 women (42%) who returned the questionnaire formed the IWHS.
Annually, the cohort is matched against the State Health Registry of lowa, a member of the
National Cancer Institute's Surveillance, Epidemiology and End Results (SEER) program, to
identify all incident cancers including diagnosis date, cancer type, stage, and first course of
therapy. Additional questionnaires were administered in 1987, 1989, 1992, 1997, and 2004.

Quiality of life Measurement

In 2004, 30,501 IWHS women were sent a questionnaire that included the SF-36--a reliable
and valid instrument for global assessment of quality of life across various physical and
psychosocial domains--that has been used to assess quality of life for more than 200
diseases.19-22 |t comprises eight scales (two to ten items each) and measures quality of life
in the past four weeks. The General Health scale provides a self-assessment of overall
health. The Physical Functioning scale assesses physical limitations (e.g., lifting/carrying
groceries, climbing stairs, walking distances), while the Role Physical scale refers to the
effect of physical limitations on activities. The Bodily Pain scale measures pain intensity
and interference with normal activities. The Vitality scale assesses energy and fatigue. The
Mental Health scale assesses anxiety, depression, loss of control and psychological well-
being; the Role Emotional scale measures how mental health status affects activities. The
Social Functioning scale measures how current health affects the ability to engage in social
activities. Although these scales can be reduced to two summary scales for physical and
mental health, we analyzed the individual scales to better capture specific aspects of quality
of life and cancer survivorship.

Using established algorithms,1922 we standardized each scale to age-specific 1998
population norms by using z-score standardization and norm-based transformation of each
scale’s z-score. Consequently, a mean of 50 represents the population average for a given
scale, with each point below or above the mean indicating 1/10t" of a standard deviation.
Use of norm-based scoring allows direct comparison across scales and eliminates bias due to
ceiling or floor effects that may differ between scales when only a 0-100 transformation is
used. For all scales, a higher value indicates a higher quality of life.

Comorbidity Measures

IWHS participants reported various health conditions at baseline and each follow-up
according to whether a physician had ever indicated that she had diabetes, hypertension,
cardiovascular disease (including stroke or myocardial infarction), rheumatoid arthritis or
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Parkinson's disease. Women were also asked if they had ever had bone fractures that
required medical treatment, including arm, wrist, ribs, hip or vertebra fractures.

Cancer Survivorship

Among 20,844 respondents to the 2004 questionnaire, 1511 women who reported a cancer
diagnosis at baseline in 1986 were not eligible for this study. Otherwise eligible women who
did not return the questionnaire (n=8624), who did not complete the quality of life scales (n
= 1863), whose questionnaire was completed by proxy (n = 3), or who reported cancer on
the 2004 questionnaire that was not recorded in the State Health Registry (n = 82), were
classified as non-respondents. Among the remaining 17,385 women, 2717 were identified
by the cancer registry as having a new first primary cancer between study enrollment in
1986 and when the 2004 follow-up was conducted.

Cancer survivors were grouped by first primary cancer type, including breast, colorectal,
genitourinary tract (bladder, kidney, ureter), gynecologic (endometrium, ovarian, cervix,
other genital), lung, hematopoietic (leukemias, myeloma), lymphomas (any site), other
gastrointestinal (pancreas, esophagus, stomach, small intestine, liver, anal, gallbladder,
biliary tract), skin (primarily melanoma), and other (oropharyngeal, other respiratory, bone,
retroperitoneum, soft tissue, eye, endocrine, thyroid, unknown). The occurrence of second
primary cancers among survivors was also obtained from the cancer registry. Women with a
history of cancer were asked on the 2004 questionnaire if they were currently receiving any
cancer-related therapy.

Data Analysis

Results

To examine how non-response, due to death, or inability or unwillingness to return the
questionnaire, may have biased our results, we compared all women who completed the
1986 baseline survey, women who died before the 2004 questionnaire, non-respondents, and
eligible respondents, for a variety of lifestyle characteristics and chronic conditions collected
at baseline, and for cancer occurring during follow-up.

For each SF-36 scale, we compared means among cancer survivors according to cancer type,
stage or time since diagnosis relative to women without cancer, using generalized linear
regression. We first report unadjusted means for each scale comparing cancer groups to the
non-cancer group. We next calculated means for each scale across groups, simultaneously
adjusting for age (as a continuous measure) and comorbidity (separate dichotomous
measures for each type of condition previously described). We then repeated the analysis in
which we accounted for age and comorbidity, but also restricted cancer survivors to those
who neither reported cancer treatment in 2004, nor had developed a second primary cancer.

Description of study population

Among 38,006 women who completed a baseline questionnaire and did not report a prior
cancer diagnosis in 1986, 10,049 or 26.4%, had died prior to administration of the 2004
questionnaire; 27.8% were excluded from the analysis due to non-response as defined above
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(Table 1). Women who responded to the 2004 questionnaire and met eligibility criteria (n =
17,385) were younger at baseline, reported higher levels of education, were more likely at
baseline to report excellent health, to be less obese, to be never smokers, to be more
physically active, and to be less likely to have ever had diabetes, hypertension,
cardiovascular disease, or fractures compared to the cohort overall at baseline, or to non-
respondents. Approximately 16.6% of women who completed the 2004 questionnaire had
been diagnosed with cancer since 1986, slightly higher than non-respondents, but much
lower compared to women who had died prior to 2004. In our analytic sample, cancer
survivors were older and reported more comorbid conditions than women without cancer
(Table 2). For diabetes, rheumatoid arthritis and hypertension, the differences between
cancer survivors and women without cancer were statistically significant.

Approximately 83.7% of cancer survivors were 65 years of age or older when first
diagnosed. Breast cancer was the most common cancer, followed by colorectal and
gynecologic cancers (Table 3). Every cancer type included women with ten or more years as
a cancer survivor. Similarly, each cancer stage was represented across each survivorship
group. Overall, 13.8% of cancer survivors had developed at least one additional primary
cancer. Reported current cancer treatment on the 2004 questionnaire was particularly
frequent among women whose first primary cancer was breast (15.9%), hematopoietic
(31.5%), lung (18.2%) or lymphoma (17.5%) (data not shown). Altogether, 23.1% of
survivors reported either current cancer treatment in 2004 or had experienced a second
primary cancer.

General Health

Compared to women without cancer, cancer survivors fared worse on the General Health
scale regardless of cancer type (colorectal cancer, being the one exception), stage at
diagnosis, or time since diagnosis (Figures 1a, 2a, 3a). Mean unadjusted scores ranged from
1.5 to 8 points lower relative to the mean for women without cancer and all observed
differences were statistically significant. Adjustment for age and other chronic health
conditions reduced the difference in mean scores among cancer survivors compared to
women without cancer, but differences remained statistically significant. Although
differences in General Health mean scores between women with and without cancer were
further attenuated after excluding women with a second primary cancer or who reported
current treatment, they remained statistically significant except for women with skin or other
cancer, in situ or regional stage cancer, or who had survived less than two, or 5 to 10, years.
For lung, hematopoietic, lymphoma, and other gastrointestinal cancers, and for distant stage,
General Health scores were near or below ¥z standard deviation of the mean score for
women without cancer regardless of adjustments or exclusions; these differences may be
considered clinically significant.23

Mental Health

In contrast to General Health scores, cancer survivors reported Mental Health mean
unadjusted scores that were similar to or higher than the mean score for women without
cancer for almost all cancer types (except lung, and the age- and comorbidity-adjusted
difference for this cancer was no longer statistically significant after exclusions), all stages
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of cancer, and regardless of length of survival, except for women surviving the longest
(Figures 1b — 3b). The statistical significance of the lower Mental Health score for women
surviving ten or more years, compared to women without cancer, persisted regardless of
adjustments or exclusions.

Findings for the other six SF-36 scales are described below, separately by cancer type
(Figure 1), stage (Figure 2) and survival (Figure 3).

Breast cancer

Mean unadjusted scores for Physical Functioning, Role Physical, and Vitality scales were
each statistically significantly lower among breast cancer survivors than women without
cancer. After adjusting the mean scores for age and comorbidity, small differences for these
scales between women with and without breast cancer remained, but the difference for the
Role Physical scale was no longer statistically significant. The Vitality mean adjusted score
among breast cancer survivors became nearly identical to the score for women without
cancer after excluding those survivors who had experienced a second primary cancer or who
reported current treatment. After these exclusions, a small but non-significant difference
remained for the Physical Functioning scale.

Colorectal cancer

Colorectal cancer survivors reported equal to, or in the case of the Bodily Pain scale, higher
mean unadjusted and adjusted scores, than women without cancer for all six remaining
scales. For the Bodily Pain scale, a higher age- and comorbidity-adjusted score for colorectal
cancer survivors compared to women without cancer was statistically significant.

Genitourinary cancer

Women with genitourinary cancers fared worse than women without cancer for Physical
Functioning, Role Physical, Bodily Pain, Vitality and Social Functioning scales, even after
adjusting for age and comorbidity. Only slight improvement in scores occurred after
exclusions, and all differences, except for the Social Functioning scale, remained
statistically significant.

Gynecologic cancers

Survivors of gynecologic cancers reported lower unadjusted mean scores for the Physical
Functioning scale than women without cancer, however, the statistical significance of this
difference did not hold after accounting for age and comorbidity. For the other five quality
of life scales, small to no differences were observed between women with these cancers
compared to women without.

Lung cancer

Women with lung cancer reported statistically significantly lower mean unadjusted scores
than women without cancer for Physical Functioning, Role Physical, Bodily Pain, Vitality,
and Social Functioning scales. Adjustment for age and other chronic health conditions led to
improvements in these scores relative to women without cancer, but differences remained
statistically significant, except for the Bodily Pain scale. Scores further increased among
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lung cancer survivors relative to women without cancer for Physical Functioning, Role
Physical, Vitality and Social Functioning scales after exclusions were made. However,
scores for Physical Functioning and Vitality scales still remained near the ¥ standard
deviation demarcation and the differences for these scales between women with and without
lung cancer were statistically significant.

Hematopoietic cancers, lymphomas

Survivors of these cancers reported statistically significantly lower mean unadjusted scores
than women without cancer for Physical Functioning, Role Physical, Vitality, Role
Emotional, and Social Functioning scales. Neither age, nor comorbidity adjustments
eliminated the statistically significant differences observed. Although scores for these scales
tended to improve after exclusions for treatment or second primary cancers, the differences
remained statistically significant for all scales, except for the Role Emotional scale among
survivors of hematopoietic cancers.

Other gastrointestinal, skin, other cancers

Women with other gastrointestinal cancers experienced lower mean unadjusted scores for
Physical Functioning, Bodily Pain, Vitality, Role Emotional and Social Functioning scales,
compared to women without cancer. Scores for each of these scales improved after
adjustments for age and comorbidity, but statistically significant differences remained for
the Vitality and Social Functioning scales. With exclusions, scores for these two scales
remained lower than for women without cancer, but the differences were no longer
statistically significant. Survivors of skin cancer reported lower mean unadjusted scores for
Bodily Pain, and women with other cancer types experienced lower mean unadjusted scores
for the Role Emotional and Social Functioning scales; scores for these scales changed only
slightly, and except for the Social Functioning scale, the statistical significance of the
differences persisted regardless of adjustments and exclusions.

Cancer stage

Survivors of in situ stage cancer generally reported scores that were slightly lower or similar
to scores of women without cancer for all six remaining quality of life scales; scores
changed very little after adjustments or exclusions (Figure 2). In contrast, women with local
stage disease reported statistically significantly lower mean unadjusted scores than women
without cancer for all six scales. Adjustment for age and comorbidity or exclusions only
marginally attenuated the differences in scores between these survivors and women without
cancer. For two scales, Physical Functioning and Vitality, the differences remained
statistically significant even after excluding women reporting current treatment or with a
second primary cancer.

Survivors of regional stage cancers reported higher mean unadjusted scores for the Bodily
Pain and lower mean unadjusted scores for the Vitality and Social Functioning scales than
women without cancer. After adjustments and exclusions, Vitality and Social Functioning
scores between women with and without cancer were nearly identical. Except for the Bodily
Pain scale, women surviving distant stage cancer had statistically significantly lower quality
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of life scores than women without cancer for the other five scales. None of these statistically
significant differences were eliminated by adjustments or exclusions.

Length of survival

Compared to women without cancer, small, statistically significant age- and comorbidity-
adjusted differences were observed for Role Physical, Vitality, and Social Functioning
scales among women diagnosed within two years of the 2004 questionnaire, and for all six
remaining scales among women surviving two to five years (Figure 3). After survivors with
current treatment or a second primary were excluded, none of the remaining small
differences for women surviving less than five years were statistically significant.

Women who had survived five to ten years reported a statistically significantly lower
Physical Functioning score relative to women without cancer, despite adjustments and
exclusions. These women also reported lower mean unadjusted scores on the Role Physical
and Vitality scales. For the Role Physical scale, the difference was reduced and no longer
statistically significant after adjustment for age and comorbidity; this was also observed for
Vitality once exclusions were made. Women surviving the longest, ten or more years,
reported lower mean unadjusted scores than women without cancer on all six remaining
scales; for Physical Functioning, Vitality and Social Functioning scales, the small
differences observed between these longest surviving women and women without cancer
remained statistically significant whether or not adjustments or exclusions were made.

Discussion

Our analysis of quality of life and cancer survivorship is among the first to describe the
physical, mental and social functioning of older female cancer survivors--an understudied
but substantial proportion of all cancer survivors--across all cancer types, all cancer stages
and from very recent to very long-term survival. By comparing older cancer survivors to
similar-aged women without cancer within a prospective cohort, we were able to isolate the
effect of a cancer diagnosis on quality of life from the effects of comorbidity and aging. And
by removing cancer survivors who reported current therapy or who had developed a second
primary cancer, we were able to present, within the limits of our data, the best case scenario
for quality of life among cancer survivors in the IWHS population.

Despite these strengths, we measured quality of life at only one point, and therefore, could
not describe changes in quality of life before and after a cancer diagnosis or throughout the
survivorship experience. We were unable to examine the effect of specific cancer treatments
or recurrence on quality of life because the cancer registry does not record this information.
By the nature of the study design, this analysis was based on a generally healthier group of
women and relied on self-reported comorbidity, but these limitations applied to both the
cancer survivors and women without cancer. We examined eight scales across ten cancer
types, four stages, and four survivorship groups, but did not adjust for multiple comparisons,
so some statistically significant differences between cancer and non-cancer groups may be
due to chance. And while we tried to identify quality of life concerns specific to cancer type,
stage or length of survival by stratification on these aspects of cancer survivorship,
heterogeneity undoubtedly exists within each group. Nevertheless, our findings, point to
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several notable conclusions regarding quality of life and cancer survivorship—Ilower
General Health and comparable Mental Health scores among survivors relative to cancer-
free women, and quality of life decrements across most scales for survivors of specific
cancers, with advanced stage, or who had survived the longest.

Other than colorectal cancer, we found that lower scores for perceived General Health
among cancer survivors persisted across cancer types, stage and length of survival, and were
generally not explained by age, comorbidity, current treatment or second primary cancers.
Cancer survivors commonly report worse general health than persons without cancer, a
finding which has been associated with older age, presence of other chronic conditions, type
of cancer and treatment status.8-12 However, few previous studies have been able to
account for age or comorbidity, as we were able to do. The perception of poorer health
among IWHS cancer survivors could be due, in part, to observed decrements in Physical
Functioning, which also has been widely reported among cancer survivors,8:9:11,12,16,24-27
In our study, women diagnosed with colorectal cancer consistently reported higher quality of
life across most scales relative to women without cancer. Although we have no explanation
for this finding, others have also shown that colorectal cancer survivors fare better than
population norms for the majority of SF-36 scales.28:29

Prevalence of depression among cancer patients has been reported to range from 0 to 58%,
compared to 4.5-9.3% among healthy persons, varying by cancer site.30 In our study, cancer
survivor scores for Mental Health were remarkably similar to scores among women without
cancer, regardless of which aspect of cancer survivorship we examined. In contrast, a study
of 22,000 cancer survivors receiving Medicare found that survivors reported small but
statistically significant decrements in mental health function relative to persons without
cancer.8 Although cancer survivors reported more psychological problems and greater use of
mental health services than persons without cancer in one large national sample,”:8 these
concerns were much more common among younger than older survivors. Others have found
that older women with breast cancer tend to fare better on psychosocial measures than their
younger counterparts,31-33 perhaps due to perspective gained with age, more experience
with chronic illness, or fewer demands such as family and employment, on older compared
to younger women. Two reports from the Health and Retirement Study found depression
among cancer survivors to be similar to persons without cancer, but only if they had
survived four or more years.12:17

That women with metastatic cancer fared worse on six of eight scales than women with less
advanced cancer, and relative to women without cancer, is not surprising, but that these
women reported Bodily Pain and Mental Health scores similar to women without cancer was
somewhat unexpected. Cancer stage as a marker for disease severity has seldom been
examined in relation to quality of life. In a study of 395 patients with incurable cancer,
differences in reported pain between those with and without lung, liver or bone metastases,
depended on where the cancer had metastasized.3* Since we were unable to identify where
cancer had metastasized, our largely negative findings for the Bodily Pain scale among
survivors with distant disease may reflect metastases that are not associated with pain.
Alternative explanations include the possibility that pain had diminished or was well-
controlled, that the SF-36 Bodily Pain scale is not a sensitive measure of cancer-related pain,
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or that survivors with significant pain did not respond to the questionnaire. Depression and
pain are often viewed as co-occurring manifestations.3% IWHS cancer survivors were similar
to women without cancer for both Bodily Pain and Mental Health scales, suggesting
adaptation or adjustment to cope with the disease.

The experience of persons surviving cancer five years and beyond is an area of intense
research interest.*=> Studies that have repeated quality of life measures before or during
cancer treatment, and up to 8-9 years afterwards, show that quality of life improves or
declines, depending on the specific scale, and whether comparisons are made between
persons with and without cancer, or repeated over time among cancer survivors.16:24.26
Some studies have found that longer-term survivors experience greater problems with
physical function but regain normal mental health function, while others have found either
no relationship between length of survival and quality of life, or even that survivors fare
better than normal comparison groups.13:16.:24-26.35-37 oy finding for the General Health
scale among women surviving cancer ten or more years is consistent with two other studies
that had internal non-cancer comparison groups.8-11 These longest-surviving IWHS women
also reported lower Physical Functioning, Vitality, and Social Functioning scores relative to
women without cancer that were not explained by adjustments or exclusions, and they were
the only cancer survivors to report statistically significantly lower scores for the Mental
Health scale. Although chemotherapy and radiation therapy have been shown to adversely
affect some aspects of quality of life,24 ten or more-year survivors in the IWHS were the
least likely to have received these treatments. Thus, our findings represent preliminary
evidence that a cancer diagnosis may have long term consequences for quality of life.

After excluding women with a second primary or who reported current cancer treatment in
2004, we still observed lower Vitality scores among cancer survivors for several types of
cancer, with local or distant stage cancers, and for the longest surviving women, compared
to women without cancer. Cancer patients are known to experience higher levels of fatigue
than the general population, and cancer-related fatigue is apparent even among cancer
patients who do not experience treatment-related anemia, possibly due to treatment effects
on other body systems, sleep disturbances, stress or depression.3® Some reports also suggest
that fatigue, depression and pain tend to cluster among cancer patients.1” For example, a
study of breast cancer survivors, two to five years after diagnosis, found that depression and
pain predicted fatigue, leading to a lower quality of life for survivors relative to population
norms.3% We did not examine clustering among our measures of pain, fatigue and mental
health, but of these three areas, only fatigue seemed to be an issue for IWHS cancer
survivors.

About 85% of IWHS women reported at least one chronic disease, with cancer survivors
reporting a higher frequency of comorbid conditions than women without cancer, similar to
observations from other nationally representative samples or cohorts.8:10-12.18:40,41
Unfortunately, due to irregular timing of the follow-up questionnaires, we were unable to
link the presence of comorbidity before or after a cancer diagnosis to quality of life, and
thus, could not evaluate whether a cancer diagnosis affects risk of other chronic conditions.
While presence and number of other chronic conditions and their severity have been shown
to affect functioning or increase mortality among cancer survivors, 134243 our approach was
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to examine quality of life by removing the influence of comorbidity (and age) through
statistical adjustment. Quality of life scores among survivors tended to improve after these
adjustments, although the fact that most (82%) of the differences remained statistically
significant suggests that cancer exerts an effect, albeit often small, on quality of life beyond
these factors. However, our results could be compromised by the limited number of chronic
health conditions assessed, the possibility of inaccurate reporting of comorbidity, and lack of
information regarding severity or treatment of the chronic conditions reported.

Our report underscores the complexity of understanding quality of life among cancer
survivors. Conclusions about quality of life and cancer survivorship depend upon which
aspect of quality of life—type of cancer, stage, or time since diagnosis—we examine.
Despite concerns that development or exacerbation of chronic conditions or aging reduces
cancer survivors' quality of life, we found these factors to be of only marginal consequence.
For women diagnosed with certain cancers, like genitourinary, lung, hematopoietic,
lymphoma, or other gastrointestinal cancers, or metastatic disease, the reduction in quality of
life across multiple scales is likely to have clinical relevance. But for most of the IWHS
cancer survivors, the statistically significant differences we observed between survivors and
women without cancer were fairly small. Thus, while a cancer diagnosis unquestionably
affects some dimensions of quality of life, and the effect of the cancer diagnosis is present
even among those surviving the longest, many aspects of elderly women's lives appear to be
only mildly compromised by a cancer diagnosis.
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Figure 1.

Comparison of mean scores for eight SF-36 scales among women with and without cancer,
by cancer type, lowa Women’s Health Study, 2004

Values below each graph represent p-values for the difference in mean QOL scores between women with cancer
compared to women without cancer

treatment in 2004

# Unadjusted, all women

M Age- and comorbidity-adjusted, all women

e Mean score for women without cancer

= = = 1/2 standard deviation below the mean score of women without cancer

Age- and comorbidity-adjusted, excluding cancer survivors with second primary cancer or reporting cancer

NO CA No cancer

BRST Breast

CRC Colorectal

GU Genitourinary
GYN Gynecologic

HEM Hematopoietic
LUNG Lung

LYM Lymphoma
OTHGI Other genitourinary
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Figure 2.

Comparison of mean scores for eight SF-36 scales among women with and without cancer,
by cancer stage, lowa Women’s Health Study, 2004

Values below each graph represent p-values for the difference in mean QOL scores between women with cancer
compared to women without cancer

¥ Unadijusted, all women
M Age- and comorbidity-adjusted, all women

Age- and comorbidity-adjusted, excluding cancer survivors with second primary cancer or reporting cancer
treatment in 2004

mean score for women without cancer

= = = 1/2 standard deviation below the mean score of women without cancer
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Figure 3.

Comparison of mean scores for eight SF-36 scales among women with and without cancer,
by length of survival, lowa Women’s Health Study, 2004

Values below each graph represent p-values for the difference in mean QOL scores between women with cancer
compared to women without cancer

# Unadjusted, all women
M Age- and comorbidity-adjusted, all women

Age- and comorbidity-adjusted, excluding cancer survivors with second primary cancer or reporting cancer
treatment in 2004

e Mean score for women without cancer

= = = 1/2 standard deviation below the mean score of women without cancer
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