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Chronic conditions and health status in older cancer survivors☆
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Background: With the aging population and improved cancer care, the number of cancer survivors is steadily
increasing. Planning for their care requires an understanding of the impact of cancer and chronic conditions onquality
of life. We sought to determine chronic conditions and health status in older cancer survivors compared to controls.
Methods: In this retrospective cross-sectional study, we used survey data from 18,133 cancer survivors and 94,407
controls age 65 and olderwho participated in the Behavioral Risk Factor Surveillance System 2009 telephonic survey.
Ourmainmeasures were chronic conditions (cardiovascular disease, hypertension, diabetesmellitus, high cholester-
ol, and arthritis) and poor health status (poor or fair self-rated health).
Results: Cancer survivors were older, more likely white, had higher education, and slightly more likely to have a
healthcare provider and higher levels of emotional support. More survivors reported having 2 or more chronic con-
ditions compared to controls (67.5% vs. 64.5%, respectively). Health status was lower for survivors, and was signifi-
cantly different by racial/ethnic group. In a multivariable model for health status, having 2 or more chronic
conditions was more strongly associated with poorer health status than cancer survivorship.
Conclusions: Cancer survivors had slightly higher numbers of chronic conditions and poorer health status than con-
trols. However, chronic conditions were more strongly associated with poor health status than cancer. Monitoring
for recurrence and second cancers is important in cancer survivors, but chronic conditions also need to be given pri-
ority due to their substantial impact on health status.

© 2013 European Federation of Internal Medicine. Published by Elsevier B.V. All rights reserved.

1. Introduction

In the United States, nearly 1.6 million new cases of cancer were
diagnosed in 2010 [1]. The number of cancer survivors in the United
States was estimated at 13.7 million in 2012, or 4% of the US population
[2], and is projected to increase to almost 18 million by 2022 [3]. The
National Coalition for Cancer Survivorship defines a survivor as an indi-
vidual diagnosed with cancer, from the moment of diagnosis and for the
balance of life [4]. Due to improvements in early detection, treatment,
and supportive care, the number of cancer survivors is steadily increasing.
In fact, after initial diagnosis, 68.1% of cancer survivors live 5 ormore years
[3]. Cancer is a disease associatedwith aging, and the incidence of cancers
is highest in people 65 and older [2]. As the population ages over the next
few decades, the incidence of cancer thus will increase significantly [5].
Therefore, cancer and the effects of cancer on an aging population have
a substantial long-term impact on the care of cancer survivors.

Cancer survivors have ongoing effects on their physical and mental
health as a result of cancer and its treatment [6]. For example, there
is an increased incidence of cardiac comorbidities and metabolic

syndrome from chemotherapy, hormonal anti-cancer therapy, and radi-
ation treatment [7–10]. Cancer survivors have difficulties in adjusting to
and copingwith their illness, increasingpsychological distress, and have
diminished quality of life as a result of cancer and its treatment [11–13].
Cancer survivors have a high prevalence of comorbid illness and
unhealthy behaviors [14,15].

Planning for the care of the growing number of cancer survivors
requires an understanding of the additional illness burden related to can-
cer survivorship. Older personswith a history of cancer have a high prev-
alence of comorbid illness, physical limitations, and functional disability
[16]. This is particularly important, as some cancer survivors are at
increased risk of receiving suboptimal comorbidity care [17]. Our objec-
tive was to determine the prevalence of chronic conditions and poor
health status in older cancer survivors compared to older persons with-
out cancer. We hypothesized that older cancer survivors would have an
increased physiologic and psychological toll as a result of cancer, and
thus have higher rates of chronic illness and poorer health status.

2. Patients and methods

2.1. Data

We used results from the 2009 Behavioral Risk Factor Surveillance
System (BRFSS) Questionnaire for respondents age 65 years and older.
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The BRFSS is an annual telephonic survey conducted on a representative
sample of the United States population. All data from the BRFSS are self-
reported, and the core questionnaire included items on health status,
health behaviors, and chronic conditions. Details about the BRFSS and
sampling techniques have been described elsewhere [18].

Participants in the BRFSS survey were asked about cancer history as
part of the coremodules administered to all participants.We used these
questions to establish a population of cancer survivors and a population
of controls 65 years and older without a history of cancer. We defined
cancer survivors as participants who responded “yes” to the question
“Have you ever been told by a doctor, nurse, or other health care profes-
sional that you have cancer?” We defined controls as persons who
answered “no” when asked if they had cancer. Cancer survivors were
also asked how many cancers they had, the type of their first cancer,
and the age at first diagnosis of cancer.

We excluded from survivors or controls people who answered
“don’t know/not sure” regarding a cancer history.We also excluded sur-
vivors with more than one cancer, because we would be unable to be
certain about the timing of cancer diagnosis, and could include people
actively receiving treatment for a newer cancer. We excluded survivors
who had a cancer diagnosis within 2 years, because we were unable to
determine whether they were actively receiving treatment for cancer.
We excluded people with non-melanoma skin cancer. Finally, we
excluded adult survivors of childhood cancer, because they would
have different cancers and treatments, and hence, different long-term
survivorship issues that have been described elsewhere [19].

This study was approved by the Institutional Review Board of the
University of Texas MD Anderson Cancer Center, with a waiver of
informed consent.

2.2. Measures

2.2.1. Chronic conditions
All participants in the BRFSS were asked about a select number of

chronic conditions. These conditions were high blood pressure, high
cholesterol, cardiovascular disease (which included heart attack, coro-
nary heart disease, or stroke), diabetes mellitus, or arthritis (which
included arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia).

2.2.2. Poor health status
Health status was part of the core questionnaire of the BRFSS. Partic-

ipants were asked to rate their general health as excellent, very good,
good, fair or poor. We defined poor health status as a rating of fair or
poor on this item.

2.2.3. Independent variables
We included demographic factors possibly associated with comor-

bidity and/or health status, including sex, race/ethnicity, educational
level, marital status, employment, and income. We also used responses
related to healthcare access, including having one or more healthcare
providers and deferringmedical care due to cost, as potential predictors
of comorbidity or health status. Finally, we used participants' responses
regarding the levels of emotional support and life satisfaction as possi-
ble factors associated with poor health status.

2.3. Statistical analysis

The sampling design of BRFSS was accounted for and we used SAS
survey procedures in all analyses. Each respondent in the BRFSS is
assigned a final sample weight according to the probability of selection,
number of phones and adults in the household, and population esti-
mates for age, sex, and race/ethnicity by United States region or state
[18]. We determined the prevalence and 95% confidence interval (CI)
for survivors and controls for all independent variables. Given the rela-
tionship between increasing age with increasing likelihood of chronic
conditions, we determined the age-adjusted prevalence for each of the

five chronic conditions, using population based estimates for prevalence
of age groups from the United States Census data for 2010. We exam-
ined the association between cancer history and poor health status.
Due to a significant relationship between race/ethnicity and health
status in bivariate analysis, we also presented the prevalence of poor
health status stratified across different racial/ethnic groups, adjusted
for age. We constructed a multivariable model controlling for socio-
demographic factors for the association between independent variables
and poor health status, treating the number of chronic conditions and
cancer survivorship as independent variables in themodel.We also con-
structed separatemultivariablemodels for cancer survivors and for con-
trols for the association between independent variables and poor health
status to determine whether the association with chronic conditions
and poor health status was different in the two groups. All analyses
were completed using SAS software (SAS Institute, Cary, SD).

3. Results

The 2009 BRFSS survey included 136,270 respondents who were
65 years and older at the time of the survey. After excluding people
who were not sure about a diagnosis of cancer (n = 7567), those with
more than one type of cancer or missing cancer type (n = 6606), those
diagnosed with cancer within 2 years of the survey (n = 4264), cancer
survivors with non-melanoma skin cancer (n = 5228), and adult survi-
vors of childhood cancer (n = 65), our final sample comprised 18,133
cancer survivors representing 5,364,042 persons and 94,407 controls
representing 27,273,521 persons 65 years and older in the United
States. Most survivors (78.8%) were diagnosed with cancer 5 or more
years prior to the survey, and the median time since diagnosis was
9.6 years. The characteristics of respondents with population estimates
for cancer survivors and controls without cancer are shown in Table 1.
A higher proportion of cancer survivors was older, white, and reported
a college education. Survivors were more likely to have at least one
healthcare provider and less likely to defer medical care due to cost;
although these differences were significant, they were small. Survivors
were also slightly more likely to report higher levels of emotional sup-
port. There were no substantial differences in marital status or life satis-
faction between survivors and controls.

The age-adjusted prevalence of chronic conditions is shown in
Table 2. The prevalence of cardiovascular disease and arthritis was
slightly but significantly higher in survivors. Hypertension, high choles-
terol, and diabetes mellitus prevalence were similar in both groups.
More survivors reported having two or more chronic conditions com-
pared to controls (67.5% vs. 64.5%, respectively). Among the cancer sur-
vivors only, survivors who were 80 years and older had a higher
prevalence of cardiovascular disease (32.8% vs. 28.3%, respectively)
and arthritis (60.2% vs. 56.2%, respectively) compared to those who
were 65 to 79 years of age. There was no difference in the prevalence
of 2 or more chronic conditions in the older vs. younger groups (67.9%
vs. 68.0%, respectively). The prevalence of chronic conditions varied by
cancer type, but among the most common cancers, the prevalence of 2
or more chronic conditions ranged from 60.1% for lung cancer to 69.2%
for melanoma.

Cancer survivors had poorer health status compared to controls.
Overall, before adjustment for age, 29.7% (95%CI 28.5–30.9%, population
estimate 1,593,120) of cancer survivors reported fair or poor self-rated
health compared to 25.0% (95% CI 24.5–25.5%, population estimate
6,818,380) of controls. The relationship between cancer survivorship
and poor health status was substantially different across different
racial/ethnic categories (Table 3). Survivors who were white, black, or
Asian had significantly worse self-rated health compared to controls,
but this relationship was reversed for Hispanics and Native Americans,
in whom controls had worse self-rated health. Poor health status was
associated with older age and with type of cancer among cancer survi-
vors. A higher proportion of cancer survivors 80 years and older report-
ed poor health status compared to survivors 65 to 79 years of age, 32.8%
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