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Abstract

BACKGROUND—In the United States, an estimated 48 million individuals live without health
insurance. The purpose of the current study was to explore the variation in insurance status by
patient demographics and tumor site among nonelderly adult patients with cancer.

METHODS—A total of 688,794 patients aged 18 to 64 years who were diagnosed with one of the
top 25 incident cancers (representing 95% of all cancer diagnoses) between 2007 and 2010 in the
Surveillance, Epidemiology, and End Results (SEER) database were analyzed. Patient
characteristics included age, race, sex, marital status, and rural or urban residence. County-level
demographics included percent poverty level. Insurance status was defined as having non-
Medicaid insurance, Medicaid coverage, or no insurance.

RESULTS—On multivariate logistic regression analyses, younger age, male sex, nonwhite race,
being unmarried, residence in counties with higher levels of poverty, and rural residence were
associated with being uninsured versus having non-Medicaid insurance (all £<.001). The highest
rates of non-Medicaid insurance were noted among patients with prostate cancer (92.3%),
melanoma of the skin (92.5%), and thyroid cancer (89.5%), whereas the lowest rates of non-
Medicaid insurance were observed among patients with cervical cancer (64.2%), liver cancer
(67.9%), and stomach cancer (70.9%) (P <.001). Among uninsured individuals, the most prevalent
cancers were lung cancer (14.9%), colorectal cancer (12.1%), and breast cancer (10.2%) (P<.
001). Lung cancer caused the majority of cancer mortality in all insurance groups.

CONCLUSIONS—RAates of insurance coverage vary greatly by demographics and by cancer
type. The expansion of health insurance coverage would be expected to disproportionally benefit
certain demographic populations and cancer types.
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INTRODUCTION

Cancer is the second leading cause of death in the United States, and the leading cause of
death among individuals aged 45 to 64 years.1 Previous studies have shown improved
outcomes in patients with cancer who have non-Medicaid insurance compared with those
with Medicaid coverage or no insurance.z‘4 For example, our group recently found that
patients with non-Medicaid insurance present at an earlier stage of disease, were more likely
to receive cancer-directed surgery and/ or radiotherapy, and were less likely to die of their
illness compared with those with non-Medicaid Insurance.4 Nonetheless, 15.4% of the
population, or 48 million individuals, live without health insurance,5 with another 62 million
having Medicaid coverage.6 The Patient Protection and Affordable Care Act (PPACA)
(Public Law 111-148), which was signed into law in March 2010 with full implementation
expected by 2020, aims to expand both public and private health insurance.

The Surveillance, Epidemiology, and End Results (SEER) Program of the National Cancer
Institute assembles information regarding cancer cases, local treatment, patient
demographics, and survival in the United States. This past year, the program released
information regarding patient-level insurance status. The registries participating in the SEER
program capture approximately 97% of incident cases7 and the population residing within
the areas served by the SEER cancer registries is comparable to the general US population
because the catchments for the 18 SEER registries comprise approximately 28% of the US
population.8

To elucidate which populations of patients with cancer might benefit the most from the
upcoming expansion of public and private health insurance, we used the SEER database to
explore differences in demographics associated with insurance status among nonelderly
adults diagnosed with cancer. In addition, we sought to explore the variability in insurance
status by cancer type.

MATERIALS AND METHODS

Description of the Study Cohort

A total of 1,481,311 patients who were diagnosed with one of the top 25 types of cancer
(breast, lung, colorectal, head and neck, prostate, liver, non-Hodgkin lymphoma, kidney,
cervix, endometrium, thyroid, leukemia, pancreas, bladder, ovary, melanoma of the skin,
brain, stomach, testicle, esophagus, Hodgkin lymphoma, anus, small intestine, vulva, and
thymus) between January 1, 2007 and December 31, 2010 were identified in the public-use
SEER database using SEER*Stat software (version 8.1.2).9 The database began collecting
information regarding insurance status in 2007. Patients were excluded if their age at the
time of diagnosis was <18 years (10,836 patients) or >64 years (778,859 patients), or if the
patients were not actively followed (diagnosed using death certificates or autopsy results
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only) (2822 patients). It is interesting to note that the SEER program considers designation
of insurance in patients aged =65 years to be unreliable because this is the age at which
individuals become eligible for Medicare. Because this data set is within the public domain
and all patient information is deidentified, it was deemed exempt from review by the
Institutional Review Board.

Key Covariates

Patient characteristics included age, race, sex, marital status, and urban versus rural
residence. “Married” status, as defined by the SEER database, includes common-law
marriages. “Urban” was defined as big metropolitan, metropolitan, or urban residence and
“rural” was defined as less urban or rural residence using SEER definitions. Insurance status
was defined as non-Medicaid insurance (“insured” or “insured/no specifics”), Medicaid
coverage (“any Medicaid”), or uninsured. The SEER definition for insured includes those
with non-Medicaid coverage (managed care, health maintenance organization, or preferred
provider organization) or Medicare, as well as coverage from the military or Veterans Affairs
at the time of initial diagnosis and/or treatment. Patients with unknown insurance status were
excluded from further analysis. Finally, the county-level percent below the federal poverty
level was obtained from linked data.™

Statistical Analysis

RESULTS

For each of the top 25 incident cancers, we calculated the percentage of patients with non-
Medicaid insurance, Medicaid coverage, and without insurance. Moreover, we calculated the
estimated annual national incidence and mortality of each cancer by insurance. We did this
by averaging annual incidence and mortality rates for patients with cancer who were
diagnosed between 2007 and 2010 on the SEER database and extrapolating these to the US
population (the SEER database broadly represents 28% of the US population, and is
considered broadly representative of the US population).11 Multivariate logistic regression
models were used to determine patient demographic factors (including age, race, sex, marital
status, urban vs rural residence, and county poverty level) associated with lack of insurance
versus non-Medicaid coverage as well as Medicaid coverage versus non-Medicaid coverage.
The estimated odds ratio is reported.

A Pvalue <.001 was considered to be statistically significant. Statistical tests were based on
a 2-sided significance level. Data analysis was performed using STATA/ IC statistical
software (version 12.1; StataCorp, College Station, Tex).

Patient demographics for the top 25 incident cancers are outlined in Table 1. Of the 688,794
eligible patients, 536,297 (77.9%) had non-Medicaid insurance, 76,516 (11.1%) had
Medicaid coverage, and 33,798 (4.9%) did not have insurance. A total of 42,183 patients
(6.1%) had unknown insurance status and were excluded from further analysis. Males and
females demonstrated approximately equal rates of non-Medicaid insurance, but males were
more likely to be uninsured (5.8% vs 4.7%) whereas females were more likely to have
Medicaid coverage (13.3% vs 10.2%) (P<.001). Non-Medicaid insurance rates were found
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to increase with age whereas uninsured and Medicaid rates decreased with age (Fig. 1a) (P
<.001). Nonwhite individuals represented 45.9% of the uninsured cohort and 50.8% of the
Medicaid cohort, but only 27.2% of the non-Medicaid insurance cohort (P<.001). Rates of
non-Medicaid insurance were highest among white individuals, whereas uninsured and
Medicaid rates were highest among Hispanics and American Indians/Alaska Natives,
respectively (Fig. 1b) (P<.001). Rates of non-Medicaid insurance were greater for married
individuals (90.5%) compared with unmarried individuals (69.8%) (£ <.001), as well as for
individuals with urban residence (83.9%) compared with those residing in a rural area
(75.8%) (P<.001).

Geographic/Time Variations

Uninsured individuals and individuals with Medicaid coverage were most likely to have
residence in counties with poverty rates >16.5%, whereas individuals with non-Medicaid
insurance were most likely to have residence in counties with poverty rates <10.0% (P <.
001). Of the 18 SEER registries, the San Francisco-Oakland registry represented the highest
rate of non-Medicaid insurance (89.2%), whereas the Alaska Native registry represented the
lowest rate of non-Medicaid insurance (Fig. 2a) (29.9%) (£<.001). The highest rates of
uninsurance were noted in the Rural Georgia registry (10.2%), whereas the lowest uninsured
rates were observed in the Alaska Native registry (0.8%) (£ <.001). The Alaska Native
registry represented the highest rate of Medicaid coverage (69.3%), whereas the New Jersey
registry represented the lowest rate of Medicaid coverage (5.0%) (P <.001). Grouping the
registries by region, the rate of non-Medicaid insurance was highest in the Northeastern
registries whereas uninsured and Medicaid rates were highest in the Southern registries (Fig.
2b) (P<.001). The rate of non-Medicaid insurance steadily decreased from 79.1% in 2007 to
76.2% in 2010. Over the same time period, uninsured rates increased from 4.8% to 5.1% and
rates of Medicaid coverage increased from 10.1% to 12.1% (~< .001).

Multivariate Analysis

Distribution

On multivariate analysis, younger age, male sex, nonwhite race, being unmarried, residence
in counties with higher levels of poverty, rural residence, residence in a Southern registry,
and later year of diagnosis were all found to be associated with being uninsured versus
having non-Medicaid insurance (all £<.001) (Table 2). Younger age, female sex, nonwhite
race, being unmarried, residence in a county with higher levels of poverty, rural residence,
residence in a non-Northeastern registry, and a later year of diagnosis were found to be
associated with having Medic-aid coverage versus Non-Medicaid insurance (all £<.001)
(Table 3). Younger age, male sex, being married, urban residence, residence in a
Northeastern registry, and an earlier year of diagnosis were associated with being uninsured
versus having Medicaid coverage (all £<.001) (Table 4).

by Cancer Type

The cancer types with the highest rates of non-Medicaid insurance were prostate cancer
(92.3%), melanoma of the skin (92.5%), and thyroid cancer (Fig. 3) (89.5%). The lowest
rates of non-Medicaid insurance were observed among individuals with cervical cancer
(64.2%), liver cancer (67.9%), and stomach cancer (70.9%). The highest uninsured rates
were noted among patients with testicular cancer (10.5%), stomach cancer (9.7%), and
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cervical cancer (8.9%), whereas the lowest uninsured rates were noted among patients with
thyroid cancer (3.2%), prostate cancer (2.7%), and breast cancer (2.6%). The highest rates of
individuals with Medicaid coverage were observed in patients with cervical cancer (27.0%),
liver cancer (24.1%), and vulvar cancer (20.3%), whereas the lowest rates were noted among
patients with thyroid cancer (7.3%), prostate cancer (4.0%), and melanoma of the skin
(3.6%) (Fig. 3).

Among individuals with non-Medicaid insurance, the top 3 types of cancer were breast
cancer (20.9%), prostate cancer (20.4%), and lung cancer (8.8%). Among those uninsured
patients, lung cancer (14.9%), colorectal cancer (12.1%), and breast cancer (10.2%) were
most common. Among individuals with Medicaid coverage, the most common cancers were
breast cancer (21.3%), lung cancer (15.7%), and colorectal cancer (9.2%) (Fig. 4).

Among individuals with non-Medicaid insurance, the cancers with the highest burden of
mortality were lung cancer (18,369 deaths per year), pancreatic cancer (5268 deaths per
year), and colorectal cancer (4772 deaths per year). Among those who were uninsured, lung
cancer (2631 deaths per year), colorectal cancer (760 deaths per year), and liver cancer (657
deaths per year) were the most common causes of cancer mortality. In addition, among those
individuals with Medicaid coverage, the highest burden of mortality was observed with lung
cancer (5579 deaths per year), liver cancer (1701 deaths per year), and colorectal cancer
(1395 deaths per year). In each of the 3 insurance cohorts, lung cancer mortality exceeded
the combined mortality of the next 4 most common causes of cancer death combined (Fig.
5).

DISCUSSION

In the current study, we used the SEER data set to investigate the association between
patient demographic factors and insurance status among nonelderly adults diagnosed with
cancer. We found that younger age, male sex, non-white race, being unmarried, residence in
counties with higher levels of poverty, and rural residence were associated with being
uninsured versus having non-Medicaid insurance. The same demographic features were
found to be associated with having Medicaid versus having non-Medicaid insurance with the
exception that female sex was associated with Medicaid coverage. Moreover, we found wide
variability in insurance coverage by tumor site, with rates of non-Medicaid insurance
ranging from 62% to 93% and rates of Medicaid insurance ranging from 3% to 26%. The
highest uninsured rates were noted among patients with testicular cancer, stomach cancer,
and cervical cancer, whereas the lowest rates were observed in patients with thyroid cancer,
prostate cancer, and breast cancer. Lung cancer was responsible for the overwhelming
majority of cancer mortality in all 3 insurance groups.

To our knowledge, the current study is the first to examine variation in insurance status by
patient demographic factors using the SEER data set. Although previous studies have

. . . . . 12_17 .
explored differences in demographics among patients with cancer, these were either
limited to select populations or cancer sites, or did not correlate their findings with insurance
status. Select population-based studies have used the SEER or other data sets to examine

insurance status among patients with calncer,4vsv18‘25 but these reports focused on patient

Cancer. Author manuscript; available in PMC 2016 May 31.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Grant et al.

Page 6

survival or receipt of guideline therapy rather than patient demographic disparities in
insurance status. Nevertheless, the factors that we found to be predictive of a lack of
insurance are similarly predictive of higher unemployment rates and/or socioeconomic
disadvantage. Moreover, the increasing uninsured rate observed over the years examined
(2007-2010) is likely the result of the recent economic downturn.

The association between tumor site and insurance status is complex, with at least 3 possible

- . . . . . 26
contributing factors. First, uninsured patients are less likely to use cancer screening tests,
which can increase the prevalence of certain indolent diseases such as cancer of the prostate
and certain types of breast cancer, while decreasing the early detection of potentially
aggressive diseases such as cervical cancer, which can be discovered and eliminated in their
precancerous stages. Second, the association between younger age and lack of insurance
likely contributes to the variation in insurance status noted among certain age-associated
cancers, such as testicular cancer (median age at diagnosis, 33 years) and prostate cancer

. . . 27 . : . .
(median age at diagnosis, 66 years).” Finally, a lack of insurance has been associated with

. . 28 29
certain cancer risk factors, such as alcohol abuse and tobacco exposure,” " thereby
increasing the prevalence of aerodigestive and genitourinary cancers.

It is of particular interest to note that the extension of Medicaid eligibility to women
diagnosed with breast or cervical cancer was afforded in the Breast and Cervical Cancer
Prevention and Treatment Act of 2000. Although every state has adopted this optional
Medicaid expansion, there has been variation in coverage and implementation.30 Despite this
targeted increase in access, patients with cervical cancer remain one of the groups with the
highest uninsured rates. Additional efforts may help to expand access to care among patients
with those cancer types and demographic groups with the highest rate of uninsurance.

With such wide discrepancies in insurance coverage, the PPACA will disproportionately
benefit certain populations. Signed into law in March 2010, with full implementation
expected by 2020, the PPACA aims to expand access to Medicaid and non-Medicaid health
insurance. With Medicaid enrollment extending to 133% of the federal poverty level, and
subsidies through newly created exchanges made available to uninsured lower-income
Americans (133% to 400% of the federal poverty level), experts estimate an additional 32
million individuals will be covered by 2019.3% sych an expansion will impact those
populations with relatively high rates of uninsurance the most, based on both demographics
(ie, unmarried individuals, nonwhite individuals) and tumor site (ie, testicular, stomach, and
cervical cancer). Nonetheless, although it is clear that insurance status affects stage of
disease at the time of presentation, receipt of cancer-directed therapy, and mortali'[y,4 further
research will be needed to determine whether and to what degree cancer care is ultimately
impacted by the upcoming changes to insurance coverage.

The current study has certain limitations that need to be addressed. For one, we used county-
level income data as a surrogate for patient socioeconomic status because the SEER database
does not report patient-level income. Moreover, insurance status is a new variable in the
SEER database, the validity of which has not been established to the best of our knowledge.
One concern is that some patients who enroll in Medicaid or other insurance after their
diagnosis may not have been correctly captured in the SEER data set. Moreover, the SEER
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insurance variable does not subdivide those with private insurance (managed care, health
maintenance organization, or preferred provider organization), Medicare, and coverage from
the military or Veterans Affairs, and therefore potential differences between these types of
insurance were unable to be examined. In addition, although the SEER database is largely
representative of the US population, there exist certain demographical differences.™ Finally,
6.1% of the population in the current study had unknown insurance status and therefore were
unable to be analyzed.

In summary, rates of insurance coverage vary greatly by patient demographic factors and by
cancer type, suggesting that the expansion of coverage under the PPACA will likely
disproportionately impact certain patient populations with cancer more greatly than others.
The affect on quality of care and outcomes remains to be seen. Additional studies after
further implementation of the PPACA will be warranted to examine these benefits.
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Figure 1.
Distribution of insurance status among patients with the top 25 cancer types is shown by a)

age and b) race.
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Distribution of the top 25 incident cancer types is shown by insurance status.
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Figure 4.
Estimated annual incidence by cancer type is shown among individuals with Medicaid

coverage or those without insurance.
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Figureb.

Estimated annual mortality burden by cancer type is shown among individuals with

Medicaid coverage or those without insurance.
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TABLE 2

Multivariate Logistic Regression for Predictors of Lack of Insurance Versus Non-Medicaid Insurance

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

OR 95% CI P

Age

Continuous 0.99 0.99-0.99 <.001
Sex

Male 131 128-1.34 <.001

Female 1
Race

White 1

Black 152 147-157 <.001

Hispanic 3.34 323345 <001

Asian or Pacific Islander 201 191-211 <001

American Indian/Alaska Native 143 1.18-1.74 <.001

Unknown 0.99 0.88-1.13 .93
Marital status

Single 3.05 297-3.12 <.001

Married 1
Percent of county below federal poverty level

<10% 1

10-12.99% 122 118-1.27 <.001

13-16.49% 195 1.89-2.03 <.001

216.5% 161 155-1.68 <.001
Residence

Urban 1

Rural 166 1.61-1.72 <.001
Registries grouped by region

Northeast 1

South 120 1.16-1.25 <.001

Midwest 0.72 0.69-0.75 <.001

West/Hawaii 0.40 0.39-041 <.001
Year of diagnosis

2007 1

2008 0.98 0.95-1.01 .16

2009 1.05 1.02-1.08 .006

2010 1.09 1.06-1.13 <.001

Abbreviations: 95% CI, 95% confidence interval; OR, odds ratio.
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TABLE 3

Multivariate Logistic Regression for Predictors of Medicaid Insurance Versus Non-Medicaid Insurance
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OR 95% CI P

Age

Continuous 0.99 0.99-0.99 <.001
Sex

Male 1

Female 124 1.22-1.26 <.001
Race

White 1

Black 212 2.07-217 <001

Hispanic 3.07 3.00-3.15 <.001

Asian or Pacific Islander 192 1.86-1.98 <.001

American Indian/Alaska Native 3.36 3.09-3.66 <.001

Unknown 0.45 0.40-051 <.001
Marital status

Single 390 3.83-3.96 <.001

Married 1
Percent of county below federal poverty level

<10% 1

10-12.99% 136 1.33-1.40 <.001

13-16.49% 174 170-1.79 <.001

216.5% 2.08 2.02-2.14 <001
Residence

Urban 1

Rural 182 1.77-1.86 <.001
Registries grouped by region

Northeast 1

South 131 126-1.35 <.001

Midwest 124 119-1.28 <.001

West/Hawaii 135 1.31-1.39 <001
Year of diagnosis

2007 1

2008 1.04 1.02-1.06 .001

2009 112 110-1.15 <.001

2010 120 1.17-1.23 <.001

Abbreviations: 95% CI, 95% confidence interval; OR, odds ratio.
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Multivariate Logistic Regression for Predictors of Lack of Insurance Versus Medicaid Insurance

TABLE 4

OR 95% CI P

Age

Continuous 0.995 0.994-0.997 <.001
Sex

Male 1.64 1.60-1.68 <.001

Female 1
Race

White 1

Black 0.69 0.66-0.71 <.001

Hispanic 1.06 1.02-1.10 .005

Asian or Pacific Islander 0.99 0.93-1.05 174

American Indian/Alaska Native 0.44 0.36-0.54  <.001

Unknown 2.04 1.71-2.43 <.001
Marital status

1

Married 1.37 1.33-1.41 <.001
Percent of county below federal poverty level

<10% 1

10-12.99% 0.87 0.83-0.92 <.001

13-16.49% 117 1.12-1.23 <.001

216.5% 0.78 0.74-0.82 <.001
Residence

Urban 1.07 1.03-1.12 <.001

Rural 1
Registries grouped by region

Northeast 1

South 0.92 0.87-0.97 .001

Midwest 0.55 0.52-0.58 <.001

West/Hawaii 0.28 0.27-0.30 <.001
Year of diagnosis

2007 1

2008 0.93 0.89-0.96 <.001

2009 0.92 0.89-0.96 <.001

2010 0.88 9.84-0.91 <.001

Abbreviations: 95% CI, 95% confidence interval; OR, odds ratio.
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