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Abstract
Background: Routine follow-up care is recommended to promote the well-being of cancer survivors, but
financial difficulties may interfere. Rural–urban disparities in forgoing healthcare due to cost have been
observed in the general population; however, it is unknown whether this disparity persists among survivors.
The purpose of this study was to examine rural–urban disparities in forgoing healthcare after cancer due to
cost.
Methods: We analyzed data from 7,804 cancer survivors in the 2006 to 2010 National Health Interview
Survey. Logistic regression models, adjusting for sociodemographic and clinical characteristics, were used to
assess rural–urban disparities in forgoing medical care, prescription medications, and dental care due to cost,
stratified by age (younger: 18–64, older: 65þ).
Results: Compared with urban survivors, younger rural survivors were more likely to forgo medical care
(P < 0.001) and prescription medications (P < 0.001) due to cost; older rural survivors were more likely to forgo
medical (P < 0.001) and dental care (P ¼ 0.05). Rural–urban disparities did not persist among younger survivors
in adjusted analyses; however, older rural survivors remained more likely to forgo medical [OR ¼ 1.66, 95%
confidence interval (CI) ¼ 1.11–2.48] and dental care (OR ¼ 1.54, 95%CI ¼ 1.08–2.20).
Conclusions: Adjustment for health insurance and other sociodemographic characteristics attenuates rural–
urban disparities in forgoing healthcare among younger survivors, but not older survivors. Financial factors
relating to healthcare use among rural survivors should be a topic of continued investigation.
Impact: Addressing out-of-pocket costs may be an important step in reducing rural–urban disparities
in healthcare, especially for older survivors. It will be important to monitor how healthcare reform
efforts impact disparities observed in this vulnerable population. Cancer Epidemiol Biomarkers Prev; 22(10);
1668–76. 2013 AACR.

Introduction
The number of cancer survivors in the United States
continues to grow, with an estimated 13.7 million in 2012,
growing to an estimated 18 million by 2022 (1). A majority
of cancer survivors are now expected to live more than
five years after their diagnosis (1). Routine follow-up care,
including prevention and surveillance of recurrence, new
cancers, and late effects of cancer and its treatment, and
interventions to address late effects (2), is now recommended by numerous health organizations, including the
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er, financial difficulties among survivors may be a barrier
to accessing these services.
Over the past 10 years, the number of Americans who
forgo or delay healthcare has increased steadily, such that
28.9 million Americans delayed medical care and 21
million did not get needed care because of cost in 2010
(3). Cancer survivors are no exception. A recent report
from 2003 to 2006 indicated that more than 2 million
cancer survivors did not receive one or more necessary
medical services due to financial concerns (4). Financial
barriers to healthcare may be particularly problematic for
cancer survivors because of their risk for recurrence,
second primary cancers, late effects from treatment, and
noncancer comorbidities. Financial reasons for delaying
or forgoing medical care may be due to out-of-pocket
direct costs (e.g., copayments and insurance deductibles;
ref. 5) and indirect costs (e.g., transportation and lost
wages; refs. 6, 7). Furthermore, approximately 26% of
Americans report having trouble paying medical bills
(8) and 25% of cancer patients said they used up most of
their savings to pay for treatment (9). In the general adult
population, those more likely to forgo healthcare due to
cost tend to be less than 65 years and uninsured, less
educated, low income, and in fair or poor health (3, 10).
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Patients in rural areas tend to have poor access to
healthcare compared with urban patients (11–15). Population-based surveys have found that people in rural areas
are more likely to delay or forgo healthcare due to cost
(12, 14) and to report out-of-pocket costs exceeding 5% of
their income (12). A study by Lu and colleagues (15)
reported rural working-age adults in Kentucky were less
likely to have overall health insurance coverage, and those
who were insured were more likely to have difficulty
paying health insurance premiums compared with those
in urban areas. Rural cancer survivors are an especially
vulnerable population, with higher risk for poor mental
and physical health outcomes after cancer (16). To our
knowledge, no earlier studies have examined rural–urban
differences in financial access to healthcare among cancer
survivors. Therefore, the purpose of this study is to (i)
examine rural–urban differences in forgoing healthcare
due to cost among cancer survivors, and (ii) investigate
the extent to which rural–urban disparities can be
accounted for by sociodemographic (i.e., race/ethnicity
and insurance) and clinical characteristics (i.e., comorbidities and time since diagnosis).
Health insurance is an important factor to consider
when assessing financial barriers to healthcare. Patients
under the age of 65 primarily receive health insurance via
employee benefits (61%), 19% having no health insurance,
and another 17% are covered through public insurance
(i.e., Medicaid or Medicare) depending on their income,
health condition (i.e., cancer), or disability (3). In contrast,
most persons aged 65 years and older are eligible for
Medicare, with the majority being covered through Medicare and supplemental Medicaid or private insurance.
Due to these differences in access to health insurance
coverage by age, this study will examine cancer survivors
forgoing healthcare because of cost stratified by age (18–64
years and 65 years and older).

Methods
Data source and study sample
A cross-sectional analysis of population-based data
combined from the 2006 to 2010 National Health Interview Surveys (NHIS) was used to explore rural–urban
subgroup differences in rates of forgoing care due to cost
after a cancer diagnosis. The NHIS is a continuous survey
conducted by the National Center for Health Statistics
(NCHS) of the Centers for Disease Control and Prevention
(CDC) with data released annually. The survey is administered in-person by trained U.S. Census Bureau interviewers and is designed to produce a nationally representative sample of the U.S. civilian, noninstitutionalized
population. In 2006 to 2010, conditional response rates for
the sample adult components ranged from 74.2% to 81.4%.
Only adult respondents who reported having a history of
cancer were included in the present analysis. We excluded
individuals who reported "unknown", squamous, or nonmelanoma skins cancers due to differences in treatment
and prognosis, consistent with the Surveillance Epidemiology and End Results (SEER) estimates and previous
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studies (4, 17). Analyses that use public-use data do not
require CDC Institutional Review Board approval, and
study procedures were exempt from Wake Forest School
of Medicine Institutional Review Board.
Outcome variables
We examined three indicators of financial access to
healthcare: (i) delayed or did not get medical care because
of cost, (ii) could not afford prescription medicine, and (iii)
could not afford dental care. Delaying or forgoing care
due to cost was assessed using two questions: (i) "During
the past 12 months, have you delayed seeking medical
care because of worry about the cost?"; and (ii) "During the
past 12 months, was there any time when you needed
medical care, but did not get it because you couldn’t afford
it?" We combined these two variables to compare results
with national data reports (18, 19). Respondents who
answered "yes" to either question were coded as "yes" for
delayed or did not get medical care because of cost.
Similar questions were asked regarding prescription
medicine and dental care: "During the past 12 months,
was there any time when you needed any of the following,
but didn’t get it because you couldn’t afford it?" Response
options for all items included "yes," "no," "don’t know,"
and "refused." "Don’t know" and "refused" were considered missing.
Independent variables
Our primary independent variable was rural–urban
residence. Rural–urban residence was accessed through
the NCHS Research Data Center and classified according
to the U.S. Department of Agriculture (USDA), Office of
Management and Budget’s Rural–Urban Continuum
(RUC) Codes (20). These codes describe 3,141 counties in
the United States by degree of urbanization and proximity
to metropolitan areas. Urban residence was represented
by codes 1 to 3 that included metropolitan areas with a
population of fewer than 250,000 people. Rural residence
was represented by codes 4 to 9 that included counties
adjacent or not adjacent to metropolitan areas.
Demographic characteristics included age, race/ethnicity, sex, marital status, education, and insurance status,
and geographic region. Age was categorized (<50, 50–64,
65–79, and 80þ) for descriptive purposes, but was used
continuously in the analyses to adjust for differences
across age within the two age strata (18–64 and 65þ).
Race/ethnicity was categorized as African American
(non-Hispanic), Hispanic, Asian (non-Hispanic), white
(non-Hispanic), and other (non-Hispanic). Marital status
was dichotomized into married or living together and not
married (included never married, divorced, separated,
and widowed). Education was categorized as less than
high school, high school graduate or general equivalency
diploma, some college, and college graduate or higher.
Health insurance status included three categories: private
insurance (health maintenance organization or preferred
provider organization with or without Medicare coverage), public insurance only (Medicare, Medicaid, military,
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other government healthcare coverage, and other state
sponsored healthcare), and none. No insurance only
applied to ages 18 to 64 because less than one percent of
respondents 65 and older reported having no insurance,
and were excluded from analyses. Geographic region of
residence was categorized into Northeast, Midwest,
South, and West according to U.S. census regions (21).
Clinical characteristics included number of comorbidities, cancer site, number of cancer diagnoses, time since
cancer diagnosis, and self-reported health status. Noncancer comorbidities were assessed as a count of five
conditions, including hypertension, diabetes, heart disease (coronary heart disease, angina pectoris, myocardial
infarction, or any other heart condition), lung disease
(emphysema, asthma, or chronic bronchitis), and stroke
(22). Cancer site was categorized as breast, prostate, gynecologic, melanoma, hematologic, colorectal, testicular,
lung, and other. Number of cancer diagnoses was dichotomized into one or more than one. Time since diagnosis
was categorized into less than two years, two to five years,
six to nine years, and more than 10 years. Health status
was assessed with one question asking respondents to rate
their overall health, with options of excellent, very good,
good, fair, and poor.
Statistical analysis
All statistical analyses were conducted using the Survey
procedures in SAS which included strata, cluster, and
sampling weights to account for the complex design of the
NHIS survey. Cancer history was included as a domain to
ensure appropriate estimates were obtained for the cancer
survivors. Analyses were stratified, using the domain
feature of the Survey procedures, for those cancer survivors who were less than 65 years of age and those 65 years
and older due to the differences in health insurance access.
Chi-square tests were used to assess rural–urban differences in participant and clinical characteristics and to
assess the unadjusted rural–urban differences in forgoing
healthcare, medications, and dental care due to cost.
Logistic regression was used to assess rural–urban differences after adjustment for covariates described earlier.
These logistic models initially included an interaction
between rural–urban status and continuous age, which
was removed as none were statistically significant. Results
are presented as odds ratios (ORs) together with 95%
confidence intervals (CI). Asian and other races were
dropped from regression models due to extremely small
numbers. In addition, we excluded income as a covariate
because of 30% missing data; however, we used education
as a proxy as it is highly correlated to income. We did
conduct a sensitivity analysis to assess the impact of
income in the models, but only reported models without
income because results did not change significantly.

Results
Between 2006 and 2010, 7,804 adults with a history of
cancer were included in the NHIS survey; of these, 3,799
were younger than 65 years and 4,005 were 65 years or
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older. Characteristics of the cancer survivors, stratified by
age and rural–urban status, are summarized in Table 1. In
both younger (<65 years old) and older cancer survivors
samples, a greater proportions of those residing in rural
areas compared with urban survivors were non-Hispanic
white (P < 0.001), less educated (P < 0.001), had one or
more noncancer comorbidities (P < 0.01), and rated their
health as poorer (P < 0.01). A greater proportion of the
younger (P ¼ 0.037) and older (P < 0.001) rural survivors
were from the South and the Midwest compared with the
urban survivors. Younger rural survivors were also more
likely to be publically insured or uninsured (P < 0.001).
The distribution of cancer sites in younger survivors was
similar in rural and urban areas, although there were
slightly more gynecologic cancers (P < 0.001) and slightly
fewer breast cancers (P ¼ 0.034) in the rural survivors, and
more rural survivors had multiple cancers (P ¼ 0.033). In
addition, more of the rural survivors were 10 or more
years beyond their initial diagnosis (P ¼ 0.043). Older
rural and urban survivors were similar with respect to
cancer prevalence, numbers of cancer, and time since
diagnosis.
Table 2 shows the unadjusted proportion of rural and
urban survivors who delayed or did not get medical care,
prescription medicine, or dental care due to cost, stratified
by age group. In general, younger cancer survivors are
much more likely to forgo care than older cancer survivors, and rural cancer survivors are somewhat more likely
to forgo care than urban cancer survivors. Significant
rural–urban differences were observed for delaying or
not getting medical care in both younger and older survivors and for prescription medications in the younger
group only.
Logistic regression models were used to assess the
rural–urban differences in forgoing medical care, medications, and dental care after adjusting for sociodemographic and disease characteristics. These models were
stratified by younger and older cancer survivors, and the
results are summarized in Tables 3 and 4.
Among younger survivors, there was no difference
between rural and urban cancer survivors in forgoing
medical care (OR, 1.04; 95% CI, 0.81–1.34), medications
(OR, 1.05; 95% CI, 0.80–1.38), or dental care (OR, 0.84; 95%
CI, 0.63–1.10) due to cost. Younger survivors who were
female, not married, publically insured or uninsured, had
more comorbidities, and had poorer health status were
more likely to forgo all types of care. Age was also a
predictor of forgoing medications and dental care, and
Hispanic ethnicity was a predictor of forgoing prescription medications. Time since diagnosis was a predictor of
forgoing dental care only; younger survivors less than five
years from diagnosis were less likely to forgo dental care.
Survivors in the South were more likely to forgo medical
care and survivors in the West were more likely to forgo
medical and dental care.
Among older cancer survivors, rural cancer survivors
were more likely to forgo medical (OR, 1.66; 95% CI, 1.11–
2.48) and dental care (OR, 1.54; 95% CI, 1.08–2.20) due to
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Table 1. Characteristics of adult cancer survivors, stratiﬁed by age and rural–urban status, from the
National Health Interview Survey (2006–2010)a
Ages 65 years

Ages 18–64 years

Sample characteristics
Age, y
<50
50–64
65–79
80
Race/ethnicity
African American
Hispanic
Non-Hispanic white
Asian
Other
Sex
Male
Female
Marital status
Married/living together
Not married
Education
<High school
High School/GED
<Bachelors
Bachelors
Insurance status
Private with/without public
Public only
None
Comorbidities, number
0
1
2
3
Cancer site
Breast
Prostate
Gynecologic
Melanoma
Hematologic
Colorectal
Testicular
Lung
Other
No. of cancers
1
>1
Time since diagnosis, y
<2
2–5
6–9
10

Rural
n ¼ 791

Urban
n ¼ 3,008

Rural
n ¼ 851

Urban
n ¼ 3,154

% (SE)

% (SE)

% (SE)

% (SE)

39.6 (1.8)
60.4 (1.8)
—
—

41.1 (1.0)
58.9 (1.0)
—
—

—
—
72.1 (1.8)
27.9 (1.8)

—
—
67.2 (1.0)
32.8 (1.0)

5.0 (1.0)
3.7 (1.0)
88.1 (1.3)
N/A
3.0 (0.8)

9.8 (0.7)
8.1 (0.6)
78.7 (0.9)
2.5 (0.3)
0.9 (0.2)

4.0 (0.6)
1.5 (0.4)
93.5 (0.8)
0.6 (0.3)
N/A

6.8 (0.5)
4.9 (0.4)
85.3 (0.7)
2.4 (0.3)
0.5 (0.2)

29.8 (2.0)
70.2 (2.0)

32.9 (1.0)
67.1 (1.0)

49.0 (1.9)
51.0 (1.9)

46.8 (1.1)
53.2 (1.1)

65.5 (1.9)
34.5 (1.9)

66.6 (1.0)
33.4 (1.0)

61.3 (2.1)
38.7 (2.1)

58.7 (1.1)
41.3 (1.1)

18.6 (2.1)
36.0 (2.0)
28.9 (1.5)
16.6 (1.8)

10.2
26.3
30.8
32.7

(0.6)
(0.9)
(1.0)
(1.2)

28.6 (2.0)
32.7 (2.2)
22.0 (1.6)
16.6 (1.5)

19.1
30.9
24.5
25.6

52.3 (2.3)
28.5 (1.9)
19.2 (1.8)

72.2 (1.0)
17.0 (0.8)
10.8 (0.7)

61.4 (2.2)
38.5 (2.2)
0.1 (0.1)

61.2 (1.1)
38.6 (1.1)
0.3 (0.1)

36.1 (1.9)
34.3 (2.0)
18.5 (1.5)
11.1 (1.3)

48.1 (1.1)
30.3 (0.9)
14.1 (0.7)
7.6 (0.6)

20.8 (1.6)
35.1 (1.7)
23.8 (1.4)
20.3 (1.4)

22.7
35.0
26.6
15.6

17.1 (1.3)
6.8 (1.2)
33.1 (1.8)
9.4 (1.2)
6.7 (1.0)
6.3 (0.9)
2.6 (0.7)
2.6 (0.5)
23.7 (1.8)

20.5 (0.8)
8.0 (0.6)
25.2 (1.0)
11.4 (0.8)
7.2 (0.6)
5.7 (0.5)
2.4 (0.4)
2.7 (0.4)
23.3 (1.0)

23.9 (1.7)
23.7 (1.7)
9.5 (1.4)
9.2 (1.2)
6.1 (1.1)
11.1 (1.4)
0.5 (0.3)
5.4 (0.9)
20.4 (1.7)

24.3 (0.9)
25.4 (1.0)
9.4 (0.6)
9.2 (0.7)
5.4 (0.5)
12.5 (0.7)
0.1 (0.1)
5.3 (0.5)
19.5 (0.9)

89.5 (1.3)
10.5 (1.3)

92.7 (0.6)
7.3 (0.6)

90.3 (1.1)
9.7 (1.1)

88.5 (0.8)
11.5 (0.8)

14.7 (1.4)
25.1 (1.9)
16.0 (1.7)
44.2 (2.1)

15.8
29.2
17.2
37.8

13.6 (1.5)
25.4 (2.0)
17.0 (1.4)
44.0 (2.1)

13.8
25.7
14.6
46.0

(0.8)
(1.0)
(0.9)
(1.1)

(0.9)
(1.1)
(1.0)
(1.0)

(0.8)
(1.1)
(0.9)
(0.7)

(0.8)
(1.0)
(0.8)
(1.2)

(Continued on the following page)
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Table 1. Characteristics of adult cancer survivors, stratiﬁed by age and rural–urban status, from the National
Health Interview Survey (2006–2010)a (Cont'd )
Ages 65 years

Ages 18–64 years

Sample characteristics
Health status
Excellent
Very good
Good
Fair
Poor
Geographic region
Northeast
Midwest
South
West

Rural
n ¼ 791

Urban
n ¼ 3,008

Rural
n ¼ 851

Urban
n ¼ 3,154

% (SE)

% (SE)

% (SE)

% (SE)

9.6 (1.0)
22.8 (1.7)
29.3 (1.9)
23.0 (1.9)
15.2 (1.7)

16.6 (0.9)
28.7 (0.9)
30.8 (1.0)
15.7 (0.8)
8.3 (0.6)

9.0 (1.2)
20.6 (1.5)
35.6 (2.0)
23.7 (1.6)
11.1 (1.2)

11.1 (0.7)
23.2 (0.9)
36.4 (1.0)
21.5 (0.9)
7.8 (0.6)

12.9 (2.6)
28.0 (2.7)
42.1 (3.2)
17.0 (2.3)

20.1 (1.3)
23.2 (1.1)
35.4 (1.4)
21.2 (1.0)

8.7 (1.9)
32.8 (3.2)
44.1 (3.4)
14.5 (2.4)

22.2 (1.2)
21.7 (1.3)
33.9 (1.5)
22.2 (1.1)

a

Weighted percentages. Comorbidities are categorized to include hypertension, diabetes, heart disease, lung disease, and stroke.

cost. Younger survivors and those with public insurance
were more likely to forgo all types of care. Those who were
not married, had more comorbidities, and poorer health
status were more likely to delay or forgo medical care.
Those who were Hispanic, not married, had poorer health
status, and were from the West were more likely to forgo
dental care. After adjustment, there was still no difference
between rural and urban cancer survivors in forgoing
medications (OR, 1.14; 95% CI, 0.71–1.84). However, those
who were more likely to forgo prescription medications
were ethnic minorities, less educated, had more comorbidities, and were from the West.

Discussion
Access to healthcare is essential for cancer survivors
who require regular follow-up care, especially rural cancer survivors, who are at increased risk for poorer health
and higher mortality rates. The aim of this study was to
examine rural–urban differences in adult cancer survivors
forgoing healthcare due to cost. Overall, we found that

rural cancer survivors were more likely than urban cancer
survivors to forgo or delay medical care because of cost,
particularly older survivors. Our results were similar to
previous reports of rural residents delaying or forgoing
medical care because of cost (10, 12, 14, 23). However,
there are some studies that did not find any rural–urban
differences (12, 24) or found the opposite pattern (25). The
variability in results may be due to differences in study
population and measurement of rural–urban residence
(26, 27).
For younger survivors, controlling for sociodemographic and clinical characteristics resulted in the attenuation of the rural–urban effect of forgoing care due to
cost. Survivors with public or no insurance, and those
with more comorbidities and in poorer health were more
likely to forgo care. As insurance coverage was a robust
predictor of forgoing care, it is possible that some disparities seen in younger cancer survivors may be addressed
through insurance coverage reform efforts. The Patient
Protection and Affordable Care Act (PPACA) signed in

Table 2. Rural–urban differences in forgoing care due to cost among cancer survivors, stratiﬁed by age and
rural–urban status
<65 years of age

Delayed/didn't get medical carea
Couldn't afford prescription medicine
Couldn't afford dental careb

Rural

Urban

% (SE)
25.3 (1.7)
22.1 (1.8)
23.3 (1.8)

65 years of age

Crude

Rural

Urban

Crude

% (SE)

OR (95% CI)

% (SE)

% (SE)

OR (95% CI)

18.0 (0.9)
15.5 (0.8)
19.6 (0.9)

1.54 (1.25–1.97)
1.54 (1.23–1.94)
1.25 (0.99–1.57)

7.6 (0.9)
4.4 (0.9)
6.7 (0.9)

4.4 (0.4)
3.6 (0.4)
4.8 (0.4)

1.79 (1.30–2.46)
1.25 (0.80–1.96)
1.41 (1.00–1.98)

a

Missing 3.
Missing 116.

b
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Table 3. Adjusted ORs for health care access among adult cancer survivors, age 18–64, from the National
Health Interview Survey (2006–2010)

Rural (ref: Urban)
Sex
Female
Male (ref)
Race/ethnicity
African American
Hispanic
Non-Hispanic white (ref)
Age, y (continuous)
Marital status
Married/living together (ref)
Not married
Education
High school/GED (ref)
Some college
Insurance status
Private (ref)
Public
None
Comorbidities, number
Health status
Excellent/very good (ref)
Good/fair/poor
More than one cancer
Time since diagnosis, y
<2
2–5
6–9
10þ (ref)
Geographic region
Northeast (ref)
Midwest
South
West

Delayed/didn't get
care due to cost

Can't afford
medications

Can't afford
dental care

OR (95% CI)

OR (95% CI)

OR (95% CI)

1.04 (0.81–1.34)

1.05 (0.80–1.38)

0.84 (0.63–1.10)

1.54 (1.19–1.98)

1.70 (1.32–2.20)

2.04 (1.58–2.63)

0.87 (0.65–1.15)
0.93 (0.65–1.32)

1.06 (0.77–1.45)
1.51 (1.09–2.09)

0.86 (0.62–1.18)
1.02 (0.74–1.40)

0.99 (0.98–1.00)

0.97 (0.96–0.98)

0.97 (0.96–0.98)

1.64 (1.32–2.03)

1.51 (1.21–1.89)

1.41 (1.14–1.74)

1.19 (0.96–1.49)

1.08 (0.86–1.37)

1.09 (0.86–1.37)

1.36 (1.03–1.79)
9.40 (7.14–12.39)
1.21 (1.08–1.35)

1.59 (1.19–2.14)
6.97 (5.22–9.31)
1.60 (1.41–1.82)

2.11 (1.61–2.77)
5.77 (4.29–7.77)
1.20 (1.06–1.36)

2.38 (1.86–3.04)
1.04 (0.70–1.57)

2.30 (1.73–3.06)
1.09 (0.73–1.62)

2.26 (1.75–2.91)
0.99 (0.69–1.40)

0.78 (0.56–1.10)
0.82 (0.61–1.09)
0.93 (0.67–1.31)

0.81 (0.59–1.12)
0.90 (0.68–1.19)
0.98 (0.69–1.40)

0.65 (0.49–0.85)
0.65 (0.50–0.85)
1.08 (0.81–1.43)

1.32 (0.92–1.91)
1.43 (1.01–2.03)
1.65 (1.15–2.37)

0.97 (0.68–1.37)
1.21 (0.87–1.68)
1.00 (0.70–1.45)

1.06 (0.76–1.47)
1.33 (0.98–1.79)
1.56 (1.11–2.19)

Abbreviations: 95% CI, 95% conﬁdence intervals; Ref, reference group.
NOTE: Participants with missing data for covariates are excluded from the analyses. Bold text indicates signiﬁcance of P < 0.05.

2010 may expand access to healthcare, especially for
cancer survivors (28). The PPACA will expand Medicaid eligibility, provide health insurance exchanges (i.e.,
insurance subsidies for uninsured), and eliminate coverage barriers, including preexisting conditions, such as
cancer. However, out-of-pocket medical expenses–such
as health insurance premiums, insurance deductibles,
copayments, and medical costs not covered by insurance–may be contributing to financial hardships that
lead survivors to forgo medical care. In previous studies, working-age (18–64 years) rural residents reported
having difficulty paying for insurance deductibles and
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copayments (15, 23). A population-based study of people younger than 65 years also reported out-of-pocket
expenses being more burdensome among people with
serious illnesses, and, specifically, cancer survivors
reported out-of-pocket expenses exceeding up to 20%
of their total family income (29).
In contrast to younger cancer survivors, rural–urban
disparities persisted for older survivors, specifically for
medical and dental care. No disparity was noted for
forgoing prescription medications. This is likely due to
enhanced prescription drug coverage through Medicare
Advantage and Prescription Drug Plans (specifically
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Table 4. Adjusted ORs for healthcare access among adult cancer survivors, age 65 years, from the
National Health Interview Survey (2006–2010)

Rural (ref: Urban)
Sex
Female
Male (ref)
Race/ethnicity
African American
Hispanic
Non-Hispanic white (ref)
Age, y (continuous)
Marital status
Married/living together (ref)
Not married
Education
High school/GED (ref)
Some college
Insurance status
Private (ref)
Public
Comorbidities, number
Health status
Excellent/very good (ref)
Good/fair/poor
More than one cancer
Time since diagnosis, y
<2
2–5
6–9
10þ (ref)
Geographic region
Northeast (ref)
Midwest
South
West

Delayed/didn't get
care due to cost

Can't afford
medications

Can't afford
dental care

OR (95% CI)

OR (95% CI)

OR (95% CI)

1.66 (1.11–2.48)

1.14 (0.71–1.84)

1.54 (1.08–2.20)

1.24 (0.86–1.78)

1.29 (0.87–1.92)

1.27 (0.92–1.74)

0.92 (0.52–1.61)
1.34 (0.74–2.42)

2.31 (1.33–4.01)
1.92 (1.10–3.35)

1.37 (0.87–2.15)
1.81 (1.12–2.94)

0.94 (0.91–0.96)

0.94 (0.91–0.97)

0.92 (0.90–0.95)

1.65 (1.14–2.40)

1.40 (0.96–2.03)

1.62 (1.16–2.28)

1.10 (0.78–1.55)

0.58 (0.38–0.87)

1.09 (0.75–1.59)

1.80 (1.28–2.55)
1.35 (1.13–1.61)

1.52 (1.01–2.29)
1.63 (1.36–1.97)

1.73 (1.20–2.48)
1.11 (0.92–1.34)

2.09 (1.36–3.23)
0.97 (0.54–1.72)

1.65 (0.96–2.83)
0.86 (0.46–1.64)

1.94 (1.38–2.72)
0.74 (0.38–1.44)

1.04 (0.61–1.75)
1.17 (0.77–1.78)
1.33 (0.82–2.15)

1.10 (0.60–2.01)
1.21 (0.79–1.86)
0.93 (0.52–1.65)

1.36 (0.85–2.18)
0.75 (0.47–1.21)
0.74 (0.44–1.24)

1.04 (0.59–1.83)
1.35 (0.80–2.28)
1.34 (0.76–2.33)

1.39 (0.72–2.67)
1.03 (0.56–1.89)
2.11 (1.12–4.00)

1.19 (0.65–2.20)
1.45 (0.83–2.55)
2.34 (1.33–4.14)

Abbreviations: 95% CI, 95% conﬁdence intervals; Ref, reference group.
NOTE: Participants with missing data for covariates are excluded from the analyses. Bold text indicates signiﬁcance of P < 0.05.

Medicare Part D), which was initiated in 2006. Despite
Medicare coverage, older rural survivors are still forgoing care because of cost at higher rates than urban
survivors. Similar to younger survivors, out-of-pocket
costs may be a significant contributing factor for this
population. A population-based Medicare beneficiary
survey from 1997 through 2007 found that cancer survivors have a higher burden of out-of-pocket medical
costs compared with people without a history of cancer
(30). Medicare beneficiaries must still pay 20% of the
Medicare allowable costs for services, which may be
considerable for people with chronic illnesses, such as
cancer. In addition, cancer survivors more often lack
supplemental medical coverage compared with those
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without cancer, leaving survivors responsible for some
medical costs, such as mammography (31) or seeing a
specialist (32). Furthermore, financial hardship may
extend beyond health insurance coverage, such that
patients must choose between healthcare needs or life
necessities. Previous studies have reported that rural
residents choose living expenses (i.e., rent and groceries) over medical care (15, 23).
Despite Medicare coverage, it was surprising that rural
disparities persisted for older, but not younger, survivors.
Older rural survivors may have less social support compared with their urban counterparts, which may contribute to the rural–urban disparity seen. Many rural areas are
experiencing population loss, particularly among adults
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under the age of 30 (33). This may result in a loss of family
emotional and tangible support among older survivors.
Indeed, a systematic review of the needs of rural cancer
survivors found limited physical, informational, and
emotional support among rural survivors, which could
indicate limited access to supportive care services (34). In
addition, Baernholdt and colleagues (2012) found that
older rural adults report lower social functioning, which
may be related to urban migration patterns and travel
difficulties (35). Lack of nearby family likely also exacerbates transportation difficulties among older rural survivors. Overall, the lack of social support in this population
may be a factor contributing to the rural–urban disparities
seen in forgoing healthcare due to cost after cancer.
Consistent with previous population-based studies
of patients with chronic diseases (36, 37), rural–urban
disparities in forgoing care among cancer survivors
were significantly associated with more comorbidities
and poorer health status across age groups. The crosssectional nature of this study precludes us from determining the direction of association, which may be
bidirectional. For example, patients may forgo preventive medical care (i.e., regular medical screenings or
follow-up) to avoid medical expenses; however, they
may be diagnosed with a disease at a later stage or
require more extensive medical care (e.g., hospital
admission), which could lead to higher costs and poorer
health outcomes. Alternatively, chronic illness and poor
health may create financial barriers to care via lost
wages and/or lost insurance coverage due to illness
(38). Poorer health may also create more opportunities
to delay or forgo care via increased demand for medical
services.
These findings are subject to several limitations. First,
all data on the NHIS, including cancer history, is selfreported. Second, we were limited in our ability to
assess the role of current financial hardship on forgoing
care due to cost because of 30% missing data on income;
however, we used education as a proxy. Future studies
should consider using census tract variables to further
assess the contribution of area-level socioeconomic
status on accessing care. Despite these limitations,
there are notable strengths. First, we used a large population-based data set that is representative of the U.S.
population. Second, this study adds to the body of
knowledge by examining rural–urban disparities, an
understudied area in cancer survivorship, while
expanding on a previous study of cancer survivors
forgoing medical care because of cost (4). Furthermore,
we were able to access rural–urban residence status
based on the USDA RUC codes, which has been used
in other studies of rural–urban differences (15,
16, 26, 39, 40), facilitating comparisons.
In conclusion, rural cancer survivors are a vulnerable
population with poorer health outcomes (16) and a greater
likelihood of forgoing healthcare because of cost compared with their urban counterparts. Future studies
should examine factors that may be contributing to the
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rural–urban disparity among older cancer survivors, such
as out-of-pocket expenses (e.g., insurance deductibles and
copayments) and distance to care/transportation. In addition, future studies should also assess the specific healthcare services patients are forgoing due to cost. For example, forgoing cancer-related care (e.g., monitoring for
recurrence or second cancers), care for a non–cancerrelated condition (e.g., diabetes), or basic annual medical
exam may have different health implications and or
potential intervention strategies.
Furthermore, although it may be difficult to resolve
the financial hardships of patients, we can ensure that
healthcare providers are aware of rural–urban disparities
among cancer survivors. This awareness may facilitate
referrals to resources to address financial needs of rural
cancer survivors. For example, if a patient cannot afford
a prescription medication, healthcare providers may
arrange prescription medications through Pharmaceutical Patient Assistance Programs (41).
As the PPACA is fully implemented in 2014, it will be
important to examine how disparities in access to care
may change for cancer survivors, particularly younger
survivors. Although expansion of Medicaid eligibility and
elimination of healthcare coverage barriers may facilitate
health insurance coverage, we should be cautious in
anticipating better health outcomes for all cancer survivors, particularly because previous studies report rural–
urban disparities among Medicare beneficiaries (13, 42).
Disclosure of Potential Conﬂicts of Interest
No potential conflicts of interest were disclosed.

Authors' Contributions
Conception and design: N.R.A. Palmer, A.M. Geiger, L. Lu, K.E. Weaver
Development of methodology: N.R.A. Palmer, A.M. Geiger, L. Lu, K.E.
Weaver
Acquisition of data (provided animals, acquired and managed patients,
provided facilities, etc.): L. Lu, K.E. Weaver
Analysis and interpretation of data (e.g., statistical analysis, biostatistics, computational analysis): N.R.A. Palmer, A.M. Geiger, L. Lu,
L. Douglas, K.E. Weaver
Writing, review, and/or revision of the manuscript: N.R.A. Palmer, A.M.
Geiger, L. Lu, L. Douglas, K.E. Weaver
Administrative, technical, or material support (i.e., reporting or organizing data, constructing databases): L. Lu
Study supervision: L. Lu, K.E. Weaver

Acknowledgments
This article was prepared while Dr. Geiger was employed at Wake
Forest School of Medicine. The opinions expressed in this article are the
author’s own and do not reflect the view of the National Institutes of
Health, the Department of Health and Human Services, or the United
States government.

Grant Support
This work was financially supported by the National Cancer Institute at
the National Institutes of Health (grant no. R03 CA156641-01). N.R.A.
Palmer is supported by the Wake Forest School of Medicine Cancer
Prevention and Control Training Program–5R25CA122061.
The costs of publication of this article were defrayed in part by the
payment of page charges. This article must therefore be hereby marked
advertisement in accordance with 18 U.S.C. Section 1734 solely to indicate
this fact.
Received April 24, 2013; revised June 26, 2013; accepted July 25, 2013;
published online October 4, 2013.

Cancer Epidemiol Biomarkers Prev; 22(10) October 2013

Downloaded from cebp.aacrjournals.org on September 28, 2021. © 2013 American Association for Cancer Research.

1675

Palmer et al.

References
1.

2.

3.

4.
5.

6.

7.

8.
9.

10.

11.
12.
13.
14.
15.

16.
17.

18.

19.
20.

21.

1676

Siegel R, DeSantis C, Virgo K, Stein K, Mariotto A, Smith T, et al. Cancer
treatment and survivorship statistics, 2012. CA Cancer J Clin 2012;
62:220–41.
Hewitt ME. National Cancer Policy Board (US), Committee on Cancer
Survivorship. Improving Care and Quality of Life. From cancer patient
to cancer survivor: lost in transition. Washington, DC: National Academies Press; 2006.
Adams PF, Martinez ME, Vickerie JL, Kirzinger WK. Summary health
statistics for the US population: National Health Interview Survey,
2010. National Center for Health Statistics. Vital Health Stat 2011;
10:251.
Weaver KE, Rowland JH, Bellizzi KM, Aziz NM. Forgoing medical care
because of cost. Cancer 2010;116:3493–504.
Meropol NJ, Schrag D, Smith TJ, Mulvey TM, Langdon RM, Blum D,
et al. American Society of Clinical Oncology Guidance Statement: the
cost of cancer care. J Clin Oncol 2009;27:3868–74.
Arcury TA, Preisser JS, Gesler WM, Powers JM. Access to transportation and health care utilization in a rural region. J Rural Health
2005;21:31–8.
Goins RT, Williams KA, Carter MW, Spencer M, Solovieva T. Perceived
barriers to health care access among rural older adults: a qualitative
study. J Rural Health 2005;21:206–13.
The Kaiser Family Foundation. Kaiser public opinion: health security
watch. http://www.kff.org. June 2013 (publication #8322).
The Kaiser Family Foundation: USA Today/Kaiser Family Foundation/
Harvard School of Public Health National Survey of Households
Affected by Cancer. http://www.kff.org. November 2006 (publication
#7591).
Auchincloss AH, Van Nostrand JF, Ronsaville D. Access to health care
for older persons in the United States: personal, structural, and
neighborhood characteristics. J Aging Health 2001;13:329–54.
Monroe AC, Ricketts TC, Savitz LA. Cancer in rural versus urban
populations: a review. J Rural Health 1992;8:212–20.
Reschovsky JD, Staiti AB. Access and quality: does rural America lag
behind? Health Aff (Millwood) 2005;24:1128–39.
Chan L, Hart LG, Goodman DC. Geographic access to health care for
rural Medicare beneﬁciaries. J Rural Health 2006;22:140–6.
Stearns SC, Slifkin RT, Edin HM. Access to care for rural Medicare
beneﬁciaries. J Rural Health 2000;16:31–42.
Lu N, Samuels ME, Kletke PR, Whitler ET. Rural–urban differences in
health insurance coverage and patterns among working-age adults in
Kentucky. J Rural Health 2010;26:129–38.
Weaver KE, Geiger AM, Lu L, Case LD. Rural–urban disparities in health
status among US cancer survivors. Cancer 2013;119:1050–7.
Yabroff KR, Lawrence WF, Clauser S, Davis WW, Brown ML. Burden of
illness in cancer survivors: ﬁndings from a population-based national
sample. J Natl Cancer Inst 2004;96:1322–30.
Ward BW, Schiller JS, Freeman G, Peregoy JA. Early release of
selected estimates based on data from the January-September
2012 National Health Interview Survey. National Center for Health
Statistics. March 2013. Available from: http://www.cdc.gov/nchs/
nhis.htm.
Chen J, Rizzo JA, Rodriguez HP. The health effects of cost-related
treatment delays. Am J Med Qual 2011;26:261–71.
United States Department of Agriculture. Economic research service.
rural-urban continuum codes - documentation. Available from: http://
www.ers.usda.gov/data-products/rural-urban-continuum-codes/
documentation.
National Center for Health Statistics. National Health Interview Survey,
2010 [machine readable data ﬁle and documentation]. Hyattsville, MD:
National Center for Health Statistics, Centers for Disease Control and
Prevention; 2011.

Cancer Epidemiol Biomarkers Prev; 22(10) October 2013

22. Pratt LA. Serious psychological distress, as measured by the k6, and
mortality. Ann Epidemiol 2009;19:202–9.
23. Huttlinger K, Schaller-Ayers J, Lawson T. Health care in Appalachia: a
population-based approach. Public Health Nurs 2004;21:103–10.
24. Zhang P, Tao G, Anderson LA. Differences in access to health care
services among adults in rural America by rural classiﬁcation categories and age. Aust J Rural Health 2003;11:64–72.
25. Hartley D, Quam L, Lurie N. Urban and rural differences in health
insurance and access to care. J Rural Health 1994;10:98–108.
26. Hall SA, Kaufman JS, Ricketts TC. Deﬁning urban and rural areas in
U.S. epidemiologic studies. J Urban Health 2006;83:162–75.
27. Hartley D. Rural health disparities, population health, and rural culture.
Am J Public Health 2004;94:1675–8.
28. Moy B, Polite BN, Halpern MT, Stranne SK, Winer EP, Wollins DS, et al.
American Society of Clinical Oncology policy statement: opportunities
in the patient protection and affordable care act to reduce cancer care
disparities. J Clin Oncol 2011;29:3816–24.
29. Banthin JS, Bernard DM. Changes in ﬁnancial burdens for health care:
national estimates for the population younger than 65 years, 1996 to
2003. JAMA 2006;296:2712–9.
30. Davidoff AJ, Erten M, Shaffer T, Shoemaker JS, Zuckerman IH, Pandya
N, et al. Out-of-pocket health care expenditure burden for Medicare
beneﬁciaries with cancer. Cancer 2013;119:1257–65.
31. Carrasquillo O, Lantigua RA, Shea S. Preventive services among
Medicare beneﬁciaries with supplemental coverage versus HMO
enrollees, Medicaid recipients, and elders with no additional coverage.
Med Care 2001;39:616–26.
32. Blustein J, Weiss LJ. Visits to specialists under Medicare: socioeconomic advantage and access to care. J Health Care Poor Underserved
1998;9:153–69.
33. McGranahan D, Cromartie J, Wojan T. Nonmetropolitan outmigration
counties: some are poor, many are prosperous. ERR-107, US Depart
Agri, Econ Res Serv; Nov 2010. http://www.ers.usda.gov/media/
135038/err107.pdf.
34. Butow PN, Phillips F, Schweder J, White K, Underhill C, Goldstein D,
et al. Psychosocial well-being and supportive care needs of cancer
patients living in urban and rural/regional areas: a systematic review.
Support Care Cancer 2012;20:1–22.
35. Baernholdt M, Yan G, Hinton I, Rose K, Mattos M. Quality of life in
rural and urban adults 65 years and older: ﬁndings from the National
Health and Nutrition Examination Survey. J Rural Health 2012;28:
339–47.
36. Schoen C, Osborn R, How SKH, Doty MM, Peugh J. In chronic
condition: experiences of patients with complex health care needs,
in eight countries, 2008. Health Aff (Millwood) 2008;28:w1–w16.
37. Beck RW, Jijon CR, Edwards JB. The relationships among gender,
perceived ﬁnancial barriers to care, and health status in a rural population. J Rural Health 1996;12:188–9.
38. Berkman BJ, Sampson SE. Psychosocial effects of cancer economics
on patients and their families. Cancer 1993;72:2846–9.
39. Burris JL, Andrykowski M. Disparities in mental health between rural
and nonrural cancer survivors: a preliminary study. Psychooncology
2010;19:637–45.
40. Peterson LE, Litaker DG. County-level poverty is equally associated
with unmet health care needs in rural and urban settings. J Rural Health
2010;26:373–82.
41. Gellad WF, Huskamp HA, Li A, Zhang Y, Safran DG, Donohue JM. Use
of prescription drug samples and patient assistance programs, and the
role of doctor–patient communication. J Gen Intern Med 2011;26:
1458–64.
42. Long SK, Coughlin TA, Kendall SJ. Unmet need among rural Medicaid
beneﬁciaries in Minnesota. J Rural Health 2002;18:437–46.

Cancer Epidemiology, Biomarkers & Prevention

Downloaded from cebp.aacrjournals.org on September 28, 2021. © 2013 American Association for Cancer Research.

Impact of Rural Residence on Forgoing Healthcare after Cancer
Because of Cost
Nynikka R.A. Palmer, Ann M. Geiger, Lingyi Lu, et al.
Cancer Epidemiol Biomarkers Prev 2013;22:1668-1676.

Updated version

Cited articles
Citing articles

E-mail alerts
Reprints and
Subscriptions
Permissions

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/22/10/1668

This article cites 34 articles, 3 of which you can access for free at:
http://cebp.aacrjournals.org/content/22/10/1668.full#ref-list-1
This article has been cited by 3 HighWire-hosted articles. Access the articles at:
http://cebp.aacrjournals.org/content/22/10/1668.full#related-urls

Sign up to receive free email-alerts related to this article or journal.
To order reprints of this article or to subscribe to the journal, contact the AACR Publications Department
at pubs@aacr.org.
To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/22/10/1668.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)
Rightslink site.

Downloaded from cebp.aacrjournals.org on September 28, 2021. © 2013 American Association for Cancer Research.

