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Objectives. The study objective was to determine how insurance status relates to treatment receipt and overall survival for patients
with early-stage pancreatic exocrine carcinoma. Methods. SEER data were evaluated for 17,234 patients diagnosed with Stage
I/II pancreatic exocrine carcinoma. Multivariate regression models controlled for personal characteristics to determine whether
insurance status was independently associated with overall survival and receipt of radiation/surgery. Results. Odds of receiving
radiationwere 1.50 and 1.75 times higher for insured patients compared toMedicaid and uninsured patients, respectively (𝑝 < 0.01).
Insured patients had 1.68 and 1.57 times increased odds of receiving surgery compared to Medicaid and uninsured patients
(𝑝 < 0.01). Risk of death was 1.33 times greater (𝑝 < 0.01) in Medicaid patients compared to insured patients; when further
adjusted for treatment, the risk of death was attenuated but remained significant (HR = 1.16, 𝑝 < 0.01). Risk of death was 1.16 times
higher for uninsured patients compared to insured patients (𝑝 = 0.02); when further adjusted for treatment, the risk of death was
no longer significant (HR = 1.01, 𝑝 = 0.83). Conclusions. Uninsured and Medicaid-insured patients experience lower treatment
rates compared to patients who have other insurances.The increased likelihood of treatment appears to explain the insured group’s
survival advantage.

1. Introduction

Average survival time for pancreatic exocrine carcinoma
patients is among the poorest of all cancer types. Recent
years have seen little improvement [1], with pancreatic cancer
expected to become the second leading cause of cancer-
related death by 2030 [2]. Although there are effective
treatments for early-stage disease [3], many patients do not
receive them. A minority of patients with early-stage disease
undergo pancreatic resection, for example, even though it is a
first-line therapy and is associatedwith improved survival [4–
8]. Determining the reason for this could inform strategies to
increase treatment rates and improve survival.

Disparities in insurance coverage may play an important
role. It is known that patients with cancer at common sites

(e.g., breast, colon, and lung) who lack insurance cover-
age have worse survival and inadequate treatment when
compared to patients with insurance coverage [9]. Shapiro
et al. used data from the Surveillance, Epidemiology, and
End Results (SEER) program to establish that the same
relationship exists for surgical treatment of pancreatic ade-
nocarcinoma [10]. A SEER Patterns of Care study similarly
showed that pancreatic cancer patients were more likely to
receive cancer-directed surgery if they were insured [11].
Furthermore, two studies covering separate states have shown
that patients withMedicaid or government-subsidized insur-
ance have lower rates of cancer-directed surgery compared to
those with private insurance [12, 13].

Disparities for those specifically covered by Medicaid
have not been examined using the SEER dataset, the nation’s
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only multistate, population-based cancer resource that con-
tains comprehensive clinical and survival data [14]. The goal
of our study was to use this resource to examine whether
types of insurance are associated with treatment and survival
disparities for pancreatic cancer patients.

2. Materials and Methods

Data from the 2016 release of the Surveillance, Epidemiology,
and End Results (SEER) research dataset were used in this
analysis [15]. The study cohort comprised 17,234 patients
diagnosed with AJCC 6th Edition Stage IA/IB/IIA/IIB pan-
creatic exocrine carcinomas (ICD-O-3 site codes: C25.0,
C25.1, and C25.2; histology codes: 8000, 8010, 8020, 8021,
8022, 8140, 8141, 8144, 8145, 8230, 8255, 8440, 8470, 8480,
8481, 8490, 8500, 8521, and 8560) between the years 2007
and 2013. Cases must have had known age/resection status
and not be diagnosed at autopsy or by death certificate.
Cases with unknown insurance status were also excluded,
leaving the following SEER Insurance Recode categories for
analysis: insured (which SEER created by combining private
insurance, Medicare, other government insurance plans, and
unspecified insurance), uninsured, and Medicaid coverage.

Logistic regression models were utilized to assess the
association between insurance status and receipt of radiation
or surgery (considered separately) while adjusting for age,
sex, race, year of diagnosis, and stage. Estimated effects of
predictors are reported as odds ratios (OR) along with 95%
confidence intervals. Cox regression was used to determine
whether insurance status was a prognostic indicator of overall
survival (OS) while adjusting for age, sex, race, year of
diagnosis, and stage. Time was calculated from date of
diagnosis to all-cause death. Patients still alive at the end of
2013 were censored. Estimates of predictors are reported as
hazard ratios (HR) along with 95% confidence intervals. All
tests were two-sided and performed at the 5% significance
level using SAS v9.4 (SAS Institute, Cary, NC).

3. Results

3.1. Insurance Status and Patient Characteristics. Patients’
characteristics and disease variables are shown in Table 1.The
majority of patients had Stage II disease (77.9%, 𝑛 = 13,411).
Most of the patientswerewhite (81.8%, 𝑛 = 14,090), and 51.1%
of the patients were female (𝑛 = 8,799). Radiation therapy
was provided to 30.4% of patients (𝑛 = 5,237), and 47.6%
of patients underwent surgery at the primary cancer site
(𝑛 = 8,210). Most patients were insured by private insurance,
Medicare, or other government insurance plans (87.0%, 𝑛 =
14,997); others were covered by Medicaid (10.8%; 𝑛 = 1,860)
or were uninsured (2.2%; 𝑛 = 377).

To ensure that Medicare eligibility status did not affect
the results, the interaction between age (<65 and 65+ years)
and insurance status was examined in all models described
in Table 1. This interaction between insurance status and age
was found to be practically and statistically nonsignificant
in all models. Thus, results from the more parsimonious,
noninteraction models are reported Table 1.

3.2. Type of Insurance and Odds ofTherapy. Table 2 illustrates
the relationship between type of insurance and the odds of
receiving radiation therapy or surgery after adjusting for age
at diagnosis, year of diagnosis, race, sex, and stage. Insured
patients had 1.50 and 1.75 times increased odds of receiving
radiation compared to Medicaid and uninsured patients,
respectively (both 𝑝 < 0.01). Similarly, insured patients were
more likely to undergo surgery compared to Medicaid and
uninsured patients (odds ratios of 1.68 and 1.57, resp.; both
𝑝 < 0.01). There were no significant differences between
the uninsured patients and those with Medicaid coverage for
either radiation or surgical treatment.

3.3. Multivariate Survival Analysis. Table 3 shows survival as
a function of insurance status adjusted for age at diagnosis,
year of diagnosis, race, sex, and stage. The risk of death was
1.33 times greater (𝑝 < 0.01) in Medicaid patients compared
to insured patients. Uninsured patients were at a higher risk
of death compared to insured patients (HR = 1.16, 𝑝 = 0.02).
A borderline significant (𝑝 = 0.05) finding was thatMedicaid
patients had poorer overall survival compared to uninsured
patients (HR = 1.14, 𝑝 = 0.05).

Table 3 also shows the results of a multivariate analysis
relating survival to insurance status when further adjusted
for receipt of radiation and/or surgery. The result was an
attenuation of some of the HRs shown in Table 3 with risk of
death reduced to 1.16 times greater (𝑝 < 0.01) in Medicaid
patients compared to insured patients, with no indication
of a survival benefit for uninsured versus insured patients
(HR = 1.01, 𝑝 = 0.83). Once again, a borderline significant
(𝑝 = 0.05) finding was that Medicaid patients had poorer
overall survival compared to uninsured patients (HR = 1.14,
𝑝 = 0.05).

4. Discussion

Pancreatic exocrine carcinomas are aggressive anddeadly, but
proven treatments exist for early-stage disease. Disparities
in delivery of these curative or life-prolonging therapies
present a major obstacle to improving patient survival [16].
We observed that uninsured and Medicaid-insured pan-
creatic exocrine carcinoma patients experience lower odds
of receiving both radiation therapy and surgical resection
compared to patients who have other insurances. We also
observed no difference for receipt of resection or radiation
between noninsured and Medicaid-insured patients. These
findings have implications for the recent efforts to expand
Medicaid programs with the aim to increase access to care
[17], even though it is not necessarily true that expanding
these programs as they currently exist will have the desired
effect.

We also observed a relationship between insurance status
and overall survival for pancreatic exocrine carcinoma. This
relationship has been established for other types of cancers [9,
18–22]. Our analysis further revealed that both the Medicaid
and uninsured populations had a significantly higher risk of
death than the insured population after controlling for other
individual and disease factors.
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Table 2: Adjusted odds ratios for receiving radiation or surgery by insurance status.

Outcome Comparison OR 95% CI 𝑃 value

Odds of receiving radiation1
Insured Versus any Medicaid 1.50 1.34 1.68 <.01

Uninsured Versus any Medicaid 0.85 0.66 1.10 0.23
Insured Versus uninsured 1.75 1.39 2.22 <.01

Odds of undergoing surgery1
Insured Versus any Medicaid 1.68 1.50 1.88 <.01

Uninsured Versus any Medicaid 1.07 0.84 1.37 0.58
Insured Versus uninsured 1.57 1.25 1.97 <.01

1Adjusted for age at diagnosis, sex, year of diagnosis, race, and stage.

Table 3: Adjusted hazard ratios for all-cause survival by insurance status.

Outcome Comparison Controlled for personal characteristics Controlled for personal characteristics and
treatment received

HR1 95% CI 𝑃 value HR2 95% CI 𝑃 value

Overall
survival

Any Medicaid Versus insured 1.33 1.25 1.40 <.01 1.16 1.10 1.23 <.01

Any Medicaid Versus
uninsured 1.14 1.00 1.31 0.05 1.14 1.00 1.31 0.05

Uninsured Versus insured 1.16 1.02 1.32 0.02 1.01 0.89 1.15 0.83
1Adjusted for age at diagnosis, sex, year of diagnosis, race, and stage.
2Adjusted for age at diagnosis, sex, year of diagnosis, race, stage, radiation, and/or surgery.

It is especially interesting that the survival difference
between the insured and the uninsured populations is absent
when the analysis is controlled for receipt of therapy (HR
= 1.01). This suggests that improved survival for insured
patients may exist because they are more likely to receive
therapy. However, something different is observed for the
Medicaid-insured population: these patients have poorer
survival even after controlling for receipt of resection and
radiation. This suggests that worse outcomes for this group
are due to more than just lack of treatment. One explanation
for poorer survival for Medicaid patients is that they may
have poorer health status overall. Medicaid patients may also
lack the provider options that privately insured patients have
access to, and this could delay care or compromise expertise.
Patients withMedicaid insurance or without insurancemight
experience less treatment or less aggressive care in other
ways, which diminishes their survival potential, including
less adherence to treatment guidelines [23, 24].

Unfortunately, the SEER research dataset does not include
comorbidity data and other variables that may allow us to
explore these possibilities, and this represents a limitation of
the study. Another limitation of the SEER data is the lack of
drug-specific chemotherapy data. Also, the relatively small
sample size for the uninsured group could have affected the
power of some of the analyses. An additional limitation is
that the Insurance Recode variable provided in the SEER
research dataset combines several insurance categories (i.e.,
private insurance, Medicare, other government insurance
plans, and unspecified insurance), and it is possible that
these subtypes have different associations with treatment and
survival. A strength of the study is that it employs a very
large cohort of patients from high-quality SEER registries

that cover approximately 28% of the population of the United
States [14].

Addressing insurance disparities may improve aggregate
survival and individual patient outcomes using proven ther-
apies. Specifically, increasing rates of pancreatectomy will
likely increase the average survival of pancreatic exocrine
carcinoma patients [4, 21]. Greater adherence to accepted
guidelines offers patients and providers the opportunities
for improved outcomes [24]. Increased education among
providers about the indications for treatment and improve-
ments in survival is needed. Additionally, improved safe-
guards should be implemented to minimize the influence of
nonclinical factors, including insurance status, on treatment
planning decisions.
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