1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Cancer. Author manuscript; available in PMC 2017 January 12.

-, HHS Public Access
«

Published in final edited form as:
Cancer. 2015 April 15; 121(8): 1279-1286. doi:10.1002/cncr.29187.

Insurance Status and Risk of Cancer Mortality Among
Adolescents and Young Adults

Abby R. Rosenberg, MD, MS12:34 Leah Kroon, MN, RN, Lu Chen, MPH>$, Christopher |I.
Li, MD, PhD, MPH®8, and Barbara Jones, PhD, MSW’8

1Cancer and Blood Disorders Center, Seattle Children’s Hospital, Seattle, Washington
2Division of Clinical Research, Fred Hutchinson Cancer Research Center, Seattle, Washington
SDepartment of Pediatrics, University of Washington School of Medicine, Seattle, Washington

“Treuman Katz Center for Pediatric Bioethics, Seattle Children’s Hospital Research Foundation,
Seattle, Washington

5Division of Public Health Sciences, Fred Hutchinson Cancer Research Center, Seattle,
Washington

6University of Washington School of Public Health, Seattle, Washington
"The Institute for Grief, Loss, and Family Survival, Austin, Texas

8University of Austin School of Medicine, The University of Texas at Austin, Austin, Texas

Abstract

BACKGROUND—Adolescents and young adults with cancer have inferior survival outcomes
compared with younger pediatric patients and older adult patients. Lack of insurance may partly
explain this disparity. The objective of this study was to identify associations between insurance
status and both advanced-stage cancer and cancer-specific mortality.

METHODS—Using the Surveillance, Epidemiology, and End Results (SEER) 18 registries,
57,981 patients ages 15 to 39 years were identified who were diagnosed between 2007 and 2010
and had complete insurance and staging information. Multinomial logistic regression models were
used to identify associations between insurance type and disease stage, with the models adjusted
for sex, age, and race. Cox proportional hazards models were used to estimate cancer-specific
mortality.

RESULTS—Ouverall, 84% of patients were aged >25 years, 64% were women, and 79% were
privately insured. Compared with patients who had private insurance, those who had nonprivate
insurance tended to present with more advanced-stage disease and to die more quickly and more
commonly from their cancer. Patients ages 25 to 39 years who had Medicaid coverage or no
insurance had 3.2 times and 2.4 times higher odds of having stage 1V disease, respectively, than
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privately insured patients (95% confidence interval [CI], 3.0-3.5 times higher odds and 2.1-2.6
times higher odds, respectively). Among those with stage I/11 and I11/1V cancers, the risk of death
was 2.9 times greater (95% Cl, 2.2-3.9 times greater) and 1.7 times greater (95% ClI, 1.5-1.9
times greater), respectively, than the risk for privately insured patients. Patients who died from
stage HI/IV cancers survived at least 2 months longer if they had private insurance.

CONCLUSIONS—Among young adults, insurance status is independently associated with
advanced-stage cancer and the risk of death from cancer, even for patients who have low-stage
disease. Broader insurance coverage and access to health care may improve some of the disparate
outcomes of adolescents and young adults with cancer.

Keywords

adolescents; young adults; pediatrics; AYA, cancer; health insurance; cancer disparities;
Affordable Care Act; health care reform

INTRODUCTION

Adolescents and young adults (AYAS) (ages 15-39 years) with cancer have not experienced
the same improvement in survival rates as younger pediatric patients and older adult
patients,12 and cancer remains the leading cause of death from disease in this age group.3
Possible explanations for this disparity include limited access to medical care and health
insurance, leading to delays in diagnosis and presentation with later stage (and less curable)
disease.* Indeed, AYAs represent the age group in the United States with the lowest
percentage of health insurance coverage.>8

The Patient Protection and Affordable Care Act (ACA) has the potential to improve
insurance coverage for AYAs; young adults may remain on their parents’ insurance plan
until age 26 years. Likewise, the program’s emphasis on coordinated models of care,
including patient-centered medical homes and integrated behavioral health, may promote
patient well being among AYAs, whose care is often fragmented both during and after
cancer.” During the first year of the ACA (2010-2011), the proportion of insured individuals
ages 19 to 25 years increased by approximately 3%.8 However, the impact of the ACA
among young adults in their later 20s and 30s has yet to be determined. During the same
period, the percentage of uninsured adults ages 25 to 34 years has remained relatively
unchanged.8? Furthermore, <33% of these young adults state that they are likely to enroll in
available insurance plans, and 57% disapprove of the ACA, stating that insurance premiums
remain cost-prohibitive.10

In 2007, the Surveillance, Epidemiology, and End Results (SEER) Program of the National
Cancer Institute began collecting insurance information from the hospital records of all
patients with incident cancer. Recent studies among AYAs with cancer have established a
positive relation between lack of insurance and delayed diagnosis!! as well as metastatic
disease.*12 Furthermore, evidence suggests that insured young adults are more likely to
receive definitive cancer treatment and are less likely to die from their disease.* Our overall
objectives were to validate these findings using the population-based SEER data available
from the era before passage of the ACA. Specifically, we aimed to describe the associations
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between insurance status and incremental stage of disease at diagnosis and to determine
whether insurance status was associated with a later risk of death from cancer among
patients with lower stage (eg, more traditionally curable) disease. We hypothesized that
nonprivate insurance (eg, Medicaid or lack of insurance) would be associated with higher
stages at diagnosis and proportionately higher rates of death from cancer. These findings
could underscore the implications of the ACA among young adults who no longer qualify
for coverage under their parents’ plans.

MATERIALS AND METHODS

Patient Selection

We conducted a retrospective analysis of data from 18 population-based cancer registries
that contribute to the SEER Program.13 Patients were included if they were diagnosed with
invasive cancer from 2007 to 2010 and if they were ages 15 to 39 years at their diagnosis.
Patients were grouped by common AYA malignancies: thyroid cancer, breast cancer,
lymphoma (Hodgkin lymphoma and non-Hodgkin lymphoma), female genitourinary (GU)
(including cervical) cancers, male GU (including testicular germ-cell) cancers, skin cancer,
colon cancer, and bone/soft-tissue sarcoma (excluding Kaposi sarcoma).14 An additional
category of “other” solid tumors captured the remaining patients for whom staging studies
were applicable (eg, head and neck, upper gastrointestinal, lung, liver, kidney, and nonpelvic
germ-cell tumors). Patients with leukemia and brain tumors were excluded from the
analyses, because their diagnosis did not include American Joint Committee on Cancer
(AJCC) staging assessments. We identified 70,044 potentially eligible records. Of these, 538
were excluded for in situ (stage 0) disease, 8110 were excluded because staging information
was unavailable, and 3145 were excluded because insurance information was unavailable,
leaving a total of 57,981 records for complete analyses.

Collected Variables

All variables were collected from available SEER data. Our 2 primary outcomes of interest
were stage of disease at diagnosis and survival. The primary exposure of interest was
insurance type, defined in SEER as the primary insurance carrier or method of payment at
the time of initial diagnosis, which was coded as uninsured, any Medicaid (public
insurance), insured (private insurance, including military coverage), insured (no specifics),
or unknown. Because all patients were diagnosed before age 65 years, we assumed none
were Medicare eligible. Additional collected variables were: age group (collected by SEER
in 5-year intervals of ages 15-19 years, 20-24 years, 25-29 years, 30-34 years, and 35-39
years), sex, race (white, black, other), SEER registry site, and cause of death (cancer-related
vs other). Treatment data, including radiation therapy and surgery at the primary cancer site,
were collected and identified as highly inconsistent. In addition, SEER does not collect
chemotherapy treatment data. For these reasons, treatment variables were not included in our
analyses.

Statistical Analyses

Raw data were extracted from the SEER*Stat program and imported into the Stata 12
software system (Stata-Corp, College Station, Tex). Descriptive statistics were used for each
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variable. Multinomial logistic regression models with robust standard errors were used to
detect associations between insurance status and incremental increases in disease stage at
diagnosis. Cox proportional hazards models with robust standard errors were used to detect
the hazard ratio of death from cancer based on insurance status; the proportional hazard
assumption was tested on the basis of Schoenfeld residuals after fitting all Cox models.
Kaplan-Meier survival methods were used to assess differences in cancer-specific mortality
by insurance status. Events were defined as cancer-related deaths, and patients who did not
experience a cancer-related death were censored at the time of their death from other causes
or at their last known follow-up. Survival was defined as the time from initial diagnosis to
the date of death or censoring, and the median survival was calculated for subsets of patients
who died from cancer. We considered sex, race, and age as potential effect modifiers. On the
basis of likelihood ratio testing, age <25 years modified the relation between insurance
status and disease stage, and sex modified the relation between insurance status and the risk
of death from cancer (Pinteraction < -05). Therefore, we stratified our analyses to describe
patients who would benefit from an extension of parental insurance coverage under the ACA
(ages 20-24 years) to those ages 25 to 39 years. With respect to confounding, all models
were adjusted for age, sex, race, and insurance type, except as indicated (eg, analyses for
patients with breast cancer were limited to women). In addition to analyzing data for all
cancers combined, we conducted cancer-specific analyses for patients with breast cancer,
cervical cancer, lymphoma, male GU cancers, and skin cancer, because these tumor types
are 1) amenable to screening and/or early detection by routine medical care and 2) present at
various stages of disease. (Thyroid cancers were not included in the cancer-specific analyses,
because the vast majority of those patients present with stage | disease.) Finally, because our
analyses suggested that patients who were “insured (private)” and “insured (no specifics)”
were similar, we collapsed those 2 variables into a single category of “private insurance.”
Also, because our analyses suggested that the hazard ratios were similar for Medicaid
patients and uninsured patients, we further collapsed them into a single category of
“nonprivate insurance,” and we used the collapsed variables for our survival analyses to
compare the private insurance group with the nonprivate insurance group.

RESULTS

Of the 57,981 patients who were included in our analyses, slightly more than half (54%) had
stage | disease; 20% had stage Il disease, 14% had stage Il disease, and 12% had stage 1V
disease (Table 1). Most patients (84%) were aged =25 years, 64% were women, and 80%
were white. Seventynine percent of patients were privately insured at the time of diagnosis,
15% were covered by Medicaid, and only 7% were uninsured. The most common diagnoses
were thyroid and breast cancers followed by lymphomas, female and male GU cancers, and
skin cancers.

In analyses of all cancer types stratified by age, both Medicaid coverage and a lack of
insurance were associated independently with increasing disease stage at the time of
diagnosis (Table 2). For example, among patients ages 25 to 39 years, those with Medicaid
coverage had 3.2 times (95% confidence interval [Cl1], 3.0-3.5 times) higher odds and those
with no insurance had 2.4 times (95% Cl, 2.1-2.6 times) higher odds of presenting with
stage IV disease compared with privately insured patients.
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The trends were similar in analyses stratified by cancer type; insurance was independently
associated with stage at diagnosis for patients with breast cancer, cervical cancer,

lymphoma, male GU cancers, skin cancer, colon cancer, and other cancers (Table 3). Among
women who were ages 25 to 39 years at the time of their diagnosis, those with Medicaid
coverage had had 4.2 times (95% ClI, 3.4-5.1 times) higher odds and those with no insurance
had 3.1 times (95% ClI, 2.1-4.7 times) higher odds of presenting with stage IV disease than
those with private insurance. Men with GU cancers had 4.1 times (95% Cl, 1.4-12.7 times)
higher odds of presenting with stage IV disease if they had Medicaid coverage compared
with private insurance.

Insurance also was associated with relapse-free survival (Fig. 1). Patients who died from
their cancers tended to have a shorter median survival if they had nonprivate insurance
compared with patients who had private insurance (Table 4). For example, among women
ages 25 to 39 with stage I/11 and 111/1V disease who died, the median survival was 18 months
and 12 months, respectively, for those with private insurance compared with 14 months and
9 months, respectively, for those with nonprivate insurance. For men of the same age with
stage I/11 and I11/1V disease, the median survival was 14 months and 9 months, respectively,
among privately insured patients compared with 9 months and 7 months, respectively,
among nonprivately insured patients. These trends were present in several subgroups.

The hazard ratio of death from cancer was consistently elevated for those who had
nonprivate insurance compared with those who had private insurance (Table 4), particularly
for some patients who had stage | or Il disease. Among women ages 25 to 39 years with
cervical cancer, for example, the hazard ratio for death from cancer was 2.7 (95% CI, 1.8-
4.1) for those with stage I/11 disease and 1.2 (95% CI, 1.0-1.6) for those with stage 111/IVV
disease.

DISCUSSION

By using the population-based SEER 18 registry, we observed that public insurance or no
insurance was independently associated with progressively higher odds of advanced-stage
disease for nearly all cancer types. Furthermore, nonprivate insurance was associated with a
higher risk of death from cancer, and the risk was highest among patients who had lower
stage (and presumably more curable) disease.

Passage of the ACA in 2010 has brought increasing attention to the role of insurance in
health outcomes among AYAs with cancer.#6:11.12.15-19 Mych of the current literature has
focused on the expansion of parental coverage to offspring aged 26 years and speculation
that this change (with its corresponding improved access to health care) will improve lag
times in diagnosis and, in turn, will improve outcomes. Indeed, in a large sample of AYAs,
Robbins and colleagues observed a definitive association between lack of insurance and
distant-stage disease, particularly in cancers that were amenable to early detection with
routine health care.2 Similarly, Aizer and colleagues demonstrated that uninsured young
adults more commonly presented with metastatic disease, less commonly received definitive
cancer treatment, and more commonly died from all causes.* Investigators in the AYA
Health Outcomes and Patient Experience (HOPE) study observed that lack of insurance was
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associated with inferior quality of life among newly diagnosed patients,19 and that patients
ages 25 to 39 years were more likely to experience a period without insurance during the
immediate survivorship period compared with those ages 15 to 19 years.17:18

Our data add evidence that insurance status is associated with cancer-specific mortality, even
in patients with nonmetastatic disease. This finding underscores the ongoing medical needs
during and after the cancer experience; individuals without insurance may lack appropriate
treatment and/or surveillance. In addition, younger age among adults diagnosed with cancer
is associated with greater financial distress and inability to afford cancer care, which
translates into forgone medical care.20 Patients with lower disease stages may be
disproportionately affected, perhaps because of perceptions that their risks of complications
or recurrence are lower. Likewise, ongoing contact with health care providers may
encourage better adherence to treatment and follow-up guidelines, factors that have been
associated previously with poor outcomes among AYAs.2!

There are several notable limitations to our current analyses. First, compared with the
nonpopulation-based study by Robbins et al,12 we had considerably fewer patients, which
may have underpowered our stratified analyses. Second, although the SEER Program
provides an excellent resource for population-level data regarding incident cancers in the
United States, the variables are crude. We were unable to assess the roles of finer
sociodemographic characteristics (eg, income, education, access to medical care), and we
opted not to include treatment variables in our analyses, because these often were
inconsistent and/or incomplete. This lack of treatment data diminishes the strength of our
findings, because we could not determine the degree to which the disparities in survival were
caused by differences in treatment (which also may be related to patients’ insurance
coverage). Third, our cross-sectional analysis could not detect causality; thus, we cannot
conclude that lack of insurance necessarily leads to later diagnosis. Fourth, because we
limited our analyses to those cancers for which AJCC stage defines risk, we did not include
leukemia or brain tumors, both of which are highly prevalent in AYA populations. How
insurance status relates to the presentation of these cancer types is unclear.

Finally, the insurance variable within SEER is relatively new (data collection began in
2007); therefore, it is subject to misclassification. For example, we observed that 93% of
AYAs were insured, either publicly or privately. This percentage is higher than that reported
in other population-based data, which suggested that 72% to 78% of AYAs were insured®
and may reflect retroactive enrollment in Medicaid at the time of cancer diagnosis.22:23
Retroactive Medicaid enrollment may be more frequent among patients with more serious
(or advanced-stage) cancers, thereby creating implicit bias and falsely elevating the
associations described in this analysis. Indeed, we observed higher odds of stage IV disease
among Medicaid patients than among uninsured patients in our sample. Rather than
conclude that private insurance is more “protective” than Medicaid, it may be more
appropriate to assume that any lack of insurance at the time of diagnosis is associated with
increased risk and that patients who are coded as “Medicaid-insured” were truly uninsured
before their diagnoses. For these reasons, we and others2 have pooled Medicaid and
uninsured patients together for statistical analyses. In contrast, Aizer and colleagues
compared privately insured and Medicaid-insured patients with all uninsured patients and
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reported results similar to ours. The correct classification of insurance data in SEER remains
unclear; future, prospective cohort studies may better elucidate specific risks with insurance

type.

Our findings validate reports that insurance status among AYAS is a strong independent risk
factor both for advanced disease at the time of their cancer diagnosis*11.12:24 and for cancer
mortality.* These findings are particularly true for cancers that are amenable to early
detection with screening and/or physical examinations (ie, cervical cancer, lymphoma, breast
cancer, and skin cancer). Unfortunately, adolescence and young adulthood represent the ages
at which individuals are least likely to have a “usual place to go” for routine medical care.?®
The finding that patients in our sample with lower stage disease had proportionately higher
risk of cancer mortality underscores the importance of routine medical care. Lower stage
disease is often highly curable, and patients with lower stage disease could avoid cancer-
related deaths.

This finding has implications for the broader application of the ACA in the United States.
Although we have made strides to improve coverage for individuals up to age 26 years by
extending access to parental plans, individuals in their late 20s and 30s remain the least
likely to be insured and often have the highest premiums.16 Therefore, outreach programs
must endeavor to enroll older young adults. Health care providers, including physicians,
nurses, social workers, and patient navigators, need to be trained in the enrollment and
benefits of the ACA, as well as individual state health care exchanges where they exist, to
successfully advise AYAs with cancer. Because the ACA prohibits the exclusion of pre-
existing conditions, AYA survivors may also enroll independently, thereby promoting long-
term surveillance and treatment of late effects.

Health insurance status in young adults may explain some of their disparate outcomes.
Limited or no insurance is strongly associated with advanced-stage disease and death. Public
health initiatives that endeavor to broaden and improve insurance coverage for young adults
have the potential to minimize disease burden and optimize the societal contribution of
AYAs in the United States.
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Figure 1.
Kaplan-Meier curves illustrate survival according to insurance type for (A) patients ages 20

to 24 years and (B) patients ages 25 to 39 years. Stg indicates stage.
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TABLE 4

Page 16

Median Survival Among Patients Who Died From Cancer and Hazard Ratio of Death From Cancer, Given
Nonprivate Insurance or Nonwhite Race?

Median Survival (95% CI), moP

HR of Death From Cancer With
Nonprivate Insurance vs Private

Patient Group Stage  Private Insurance  Nonprivate Insurance Insurance (95% CI)b
Women and men ages 20-24 v, all cancers 111 23 (20-25) 18 (15-22) 2.6 (1.7-3.9)€
ni-1v 18 (17-22) 12 (10-15) 12 (1.0-1.4)¢
Women ages 25-39 y, all cancers -1 18 (17-22) 14 (11-15) 2.9(2.3-3.5)
n-1v 12 (11-13) 9 (9-10) 1.7 (15-1.9)
Men ages 25-39 y, all cancers -1 14 (11-16) 9 (6-12) 2.9(2.2-3.9)
n-1v 9 (9-10) 7 (6-8) 1.7 (15-1.8)
Women ages 25-39 y, breast cancer -1 23 (20-25) 18 (15-22) 1.9 (1.3-2.9)
1Hi-1v 18 (17-21) 12 (10-15) 2.0 (1.6-2.6)
Women ages 25-39y, cervical cancer -1 17 (15-22) 15 (12-17) 2.7 (1.8-4.1)
n-v 13 (9-14) 10 (9-12) 1.2 (1.0-1.6)
Women and men ages 25-39 y, lymphoma 1=l 11 (9-15) 7(5-9) 3.4 (2.3-4.9)¢
n-1v 8 (7-9) 6(5-7) 2.6 (2.1-3.4)¢
Men ages 25-39 y, GU cancers -1 13 (3-23) 15 (2-23) 3.8(1.7-8.8)
n-1v 10 (7-13) 10 (5-15) 1.1 (0.7-1.9)
Women and men ages 25-39 y, skin cancer 111 31 (16-36) 20 (16-35) 2.2(0.7-7.4)€
ni-1v 11 (8-13) 6 (5-11) 21(14-32)¢
Women and men ages 25-39 y, colon cancer 1=l 17 (9-25) 15 (8-22) 2.7 (14-55)¢
ni-1v 14 (13-15) 11 (9-13) 17 (14-2.0)¢
Women and men ages 25-39 y, other cancers -1l 13 (10-16) 8 (6-12) 19 (1'3_2.7)0,0’
-1V 8 (7-8) 6 (5-6) 14 (1.3-16)60

Abbreviations: Cl, confidence interval; GU, genitourinary; HR, hazard ratio.

a . . . .
All models were stratified by disease stage and were adjusted for age, insurance type, and race.

Values in boldface indicate a statistically significant difference.

C, . .
This model also was adjusted for sex.

This model included upper gastrointestinal, liver, kidney, lung, and other noncentral nervous system solid tumors.
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