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Objective. To examine the effect of Medicaid enrollment on the diagnosis, treatment,
and survival of six surgically relevant cancers among poor and underserved Califor-
nians.
Data Sources. California Cancer Registry (CCR), California’s Patient Discharge
Database (PDD), and stateMedicaid enrollment files between 2002 and 2008.
Study Design. We linked clinical and administrative records to differentiate patients
continuously enrolled in Medicaid from those receiving coverage at the time of their
cancer diagnosis. We developed multivariate logistic regression models to predict
death within 1 year for each cancer after controlling for sociodemographic and clinical
variables.
Data Collection/Extraction Methods. All incident cases of six cancers (colon,
esophageal, lung, pancreas, stomach, and ovarian) were identified from CCR. CCR
records were linked to hospitalizations (PDD) andmonthlyMedicaid enrollment.
Principal Findings. Continuous enrollment in Medicaid for at least 6 months prior
to diagnosis improves survival in three surgically relevant cancers. Discontinuous
Medicaid patients have higher stage tumors, undergo fewer definitive operations, and
are more likely to die even after risk adjustment.
Conclusions. Expansion of continuous insurance coverage under the Affordable
Care Act is likely to improve both access and clinical outcomes for cancer patients in
California.
Key Words. Medicaid, cancer, surgery, access to care, survival

Cancer is the second leading cause of death in the United States (Hoyert and
Xu 2012) and is predicted to be the number-one killer by 2030 (ASCO 2014).
In California, an estimated 171,730 new cancer cases will be diagnosed, and
nearly 58,000 lives claimed by cancer in 2014 (American Cancer Society
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2014). Despite improvements in cancer screening and treatment, many ser-
vices remain unavailable to the entire population.

Disparities in cancer care have been reported by geographic location,
race, ethnicity, and socioeconomic status (SES). Low SES, in particular, is asso-
ciated with increased cancer incidence, delayed or inadequate screening,
advanced stage at diagnosis, poor adherence to treatment guidelines, and
diminished survival (Siegel et al. 2011;Wu et al. 2012; Bristow et al. 2013; Van-
dergrift et al. 2013). SES appears to be important in navigating financial, struc-
tural, and personal barriers to accessing health care in the United States—
barriers that may be more pronounced for individuals without adequate
health insurance.

Due to the complexity of treatment regimens, lack of insurance or lack
of effective insurance (“underinsurance”) may be particularly challenging in
the treatment of cancer (Rojas et al. 1996; Morris et al. 2004; O’Connell,
Maggard, and Ko 2004; Fiscella et al. 2005; Trivedi et al. 2005; Ell et al.
2007). The Institute of Medicine’s report on cancer disparities found that
“uninsured cancer patients generally have poorer outcomes and are more
likely to die prematurely than persons with insurance” (Institute of Medicine
Committee on the Consequences of Uninsurance 2002). While not sufficient
to guarantee access, adequate insurance coverage remains an essential compo-
nent to improving cancer screening, treatment, and clinical outcomes.

Medicaid and Health Status

Recent findings from Oregon’s lottery-based Medicaid expansion generated
new controversy regarding the program’s impact on health. Medicaid enroll-
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ment resulted in limited health benefits for previously uninsured Oregonians
over the 2-year study period, including no impact on a variety of common
medical conditions (Baicker et al. 2013).Moreover, increases in emergency depart-
ment visits among low-income Oregonians with Medicaid suggest that providing
insurance alone may not improve access or increase the likelihood of having a sta-
ble source of care (Taubman et al. 2014). Combined with looming questions about
the cost and quality of care, policy makers have begun to question whetherMedic-
aid is the best option for insuring low-incomeAmericans.

Medicaid’s record on cancer, however, is more encouraging. Multi-
ple studies show increased screening rates for Medicaid patients over the
uninsured, particularly for cancers with evidence-based screening guide-
lines such as breast, cervical, and colon (Parker et al. 1998; Ioannou,
Chapko, and Dominitz 2003; Ward et al. 2008). States with more gener-
ous Medicaid programs have smaller gaps in access between high- and
low-income populations for Papanicolaou testing for cervical cancer
(Weissman et al. 2008). Even in Oregon’s controversial expansion, Medic-
aid increased cancer screening rates among the previously uninsured,
including Pap smears, mammography, and PSA testing (Taubman et al.
2014). From the clinical perspective, Medicaid patients also present with
less advanced disease in colorectal cancer (Halpern et al. 2009), cervical
cancer (O’Malley et al. 2006), breast cancer (Perkins et al. 2001), head
and neck cancers (Subramanian and Chen 2013), and melanoma (Pollitt
et al. 2008) than similar populations without health insurance.

Expansion under the ACA

As of 2012, 47.9 million Americans remained uninsured—including over
7.1 million California residents (Kaiser Family Foundation 2013). Prior to the
Affordable Care Act (ACA), California extended Medicaid coverage to eligi-
ble, but uninsured patients after a new cancer diagnosis. Compared to typical
enrollees, patients who join Medicaid at the time of diagnosis may miss out on
the opportunities of continuous coverage, such as screening, health mainte-
nance, and nonemergent acute care visits. With its expansion under the ACA,
millions of low-income adults who previously turned to Medicaid for
emergency coverage—including many with cancer—will be allowed to use
the program as a permanent source of health insurance (Lucia et al. 2013).

What effect more continuous insurance coverage will have on cancer
outcomes, however, remains unknown. The objective of this study was
to examine the continuity of Medicaid enrollment and its impact on the
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diagnosis, treatment, and survival in six surgically relevant cancers among
poor and underserved Californians.

CONCEPTUAL FRAMEWORK

Cancer mortality is strongly influenced by tumor stage and the timely receipt
of therapy, including surgical resection. We hypothesized that the effect of
continuous insurance coverage on mortality may be mediated through
improved access to care, resulting in earlier diagnosis and an increased likeli-
hood of surgical resection. Previous research has shown that health insurance
decreases delays in seeking care (Sommers, Long, and Baicker 2014), and that
cancer patients with more comprehensive plans are less likely to present with
metastatic disease (Halpern et al. 2008). Implicit in this “cascade” from cover-
age to health outcomes is that patients who maintain enrollment have more
timely access to care, visit their doctor more frequently, and have their cancers
diagnosed earlier, either through screening or the evaluation of clinical symp-
toms (Eisenberg and Power 2000).

We also hypothesized that continuous enrollment among patients with
surgical cancers may increase the likelihood of operation even after control-
ling for stage. This may occur for several reasons. Patients who access the
health care system more frequently are more likely to be cared for in settings
with established referral patterns, such as primary care offices, rather than in
the emergency room where coordinating surgical follow-up can be problem-
atic. Continuous participation in the health care system may also result in
greater familiarity and trust, increasing the likelihood that patients follow
through with surgical consultations. Previous work suggests that discontinu-
ous insurance, even for a brief period, is associated with high rates of postpon-
ing or forgoing necessary medical care (Schoen and DesRoches 2000). In the
setting of cancer, these delays can result in tumor progression, missed oppor-
tunities for intervention, and even death.

Based on this conceptual framework, we developed three testable
hypotheses:

1. Continuous Medicaid is associated with decreased 1-year mortality
when compared to discontinuous coverage after controlling for soci-
odemographic factors alone.

2. Any observed effect of continuous insurance on mortality will be
attenuated after controlling for tumor stage and the receipt of a
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definitive cancer operation due to its mediation through these clinical
pathways.

3. Compared to the discontinuously insured, continuous Medicaid
patients will have less metastatic disease and undergo more surgical
resections after controlling for both sociodemographic and clinical
variables.

METHODS

We assembled a retrospective cohort of all incident cases of six cancers (colon,
esophageal, lung, pancreatic, stomach, and ovarian) in California between
2002 and 2008. Three datasets were used: (1) the California Cancer Registry
(CCR), (2) California’s Patient Discharge Database (PDD), and (3) the state’s
monthly Medicaid enrollment file. A confidential data file maintained by the
CCR was used as the backbone for all linkages. Programmers at the CCR first
used probabilistic data-matching techniques based on Social Security number
(SSN), date of birth, and gender to link CCR records to hospitalizations in the
PDD. Next, a finder file was provided to the California Department of Health
Care Services (DHCS) for a deterministic linkage to enrollment data in the
state’s Medicaid file. Finally, deidentified data files were provided to the
research team after both linkages had been performed.

California Cancer Registry

CCR is the largest statewide cancer surveillance system and has existed in its
current form since 1985. By statute, all new diagnoses of cancer (except non-
melanoma skin cancers) must be reported to the CCR, after which a clinical
registrar from one of eight regional centers is sent to collect demographic,
diagnostic, and treatment data. While data are mostly observational, the CCR
updates its files to capture cancer-related treatments (e.g., surgical, chemo-, or
radiotherapy), and links to death certificates recorded by the California
Department of Public Health. Despite its design as a longitudinal registry,
CCR data are significantly more accurate for cancer-related hospitalizations
than for ancillary treatments such as chemo- or radiotherapy (Malin et al.
2002). For that reason, a subset of CCR variables related to hospitalization
data was chosen for our analysis including demographics, insurance status,
cancer stage and site, operation, and census-level measurements of SES.
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Patient Discharge Database

OSHPD collects data from all inpatients discharged from acute care hospitals
licensed by the state. Data from over 4 million discharges are tabulated annu-
ally, including demographics, reason for admission (i.e., diagnosis-related
group), and types and dates of procedures performed. Linkage to the PDD in
our analysis provided additional information on insurance status, medical
comorbidities, and operative care for patients hospitalized during their cancer
treatment.

Monthly Medicaid Enrollment File

Medi-Cal, California’s state Medicaid office, maintains a monthly enrollment
list of its beneficiaries. While both CCR and PDD contain information on
insurance status from the medical record, neither is able to establish the timing
of coverage. Furthermore, abstracted insurance status is prone to error. Link-
age to official Medicaid records allowed us to both confirm program participa-
tion and to differentiate continuous enrollees from those receiving coverage at
the time of their diagnosis.

Case Identification

All patients diagnosed with one of six cancers between 2002 and 2008 were
identified from the CCR by their corresponding International Classification of
Diseases for Oncology (ICD-O) code. Several exclusion criteria were established
to avoid expected sources of bias. First, patients with carcinoma in situ were
excluded to focus on surgical candidates. Second, our cohort was restricted to
patients under 65 years old to avoid interactions between age and insurance
coverage as Medicare is nearly universal among age-eligible Americans.
Finally, patients with unreliable follow-up data were excluded: patients whose
diagnoses were made at federal hospitals, which do not report to the PDD,
and non-California residents for whom the CCR does not accurately capture
death statistics due to its use of the California Death Statistical Master File
rather than the National Death Index.

Dependent Variables

The primary outcome of interest was death within 1 year of diagnosis. While
additional follow-up data exist for some patients, 1-year mortality was chosen
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to analyze complete records for all patients. A fixed follow-up period was
selected over a survival analysis to prevent up-weighting of earlier noncen-
sored data, whichmay represent less current treatment strategies.

Two intermediate outcomes based on our conceptual model were also
analyzed for cancers in which continuous Medicaid showed a survival benefit.
Advanced stage was defined as a Surveillance, Epidemiology, and End Results
(SEER) Summary Stage of “remote” compared to less extensive disease.
Receipt of a definitive operation was also defined as a binary variable (Yes/
No) based on either PDD data, if available, or CCR records consistent with an
operation at the primary tumor site. Both variables were also included as inde-
pendent covariates in regression models for mortality as described below.

Insurance

Insurance status was our primary regressor of interest, and we divided patients
into one of five mutually exclusive categories: Privately Insured, Medicare,
ContinuousMedicaid, DiscontinuousMedicaid, and Uninsured/Self-Pay.

We defined insurance status based on a hierarchical analysis of available
data. First, patients were linked toMedicaid enrollment files for the 12 months
prior to their diagnosis to determine their Medicaid status. Those who linked
in their diagnosis month as well as continuously for at least 5 months leading
up to their diagnosis (i.e., six total months) were classified as “continuous.”
Patients who linked to enrollment records but did not meet these criteria were
considered “discontinuous.” Six consecutive months was chosen for continu-
ous coverage based on a review of enrollment data (Appendix SA2). Patients
who linked to Medicaid and also reported Medicare in either CCR or PDD
records were considered dual eligible (“Medi-Medi”) and reclassified as Medi-
care. Patients who did not link to Medicaid records were further classified
based on CCR and PDD data.

Both the CCR and the PDD use similar insurance classifications: “Med-
icaid,” “Medicare,” “Private,” “Other public,” and “Uninsured.” “Medicaid”
designations were disregarded among patients who did not link to Medicaid
enrollment data, as official records were considered to be the gold standard.
“Other public” and “Uninsured” were merged after a review of our data con-
firmed that these groups were functionally identical other than the type of hos-
pital delivering their care: public versus private. For the remaining
classifications, patients with congruent information (e.g., both CCR and PPD
listed “Medicare”) were classified by their listed insurance status. Patients with
incongruent information were coded as follows: patients coded as “Medicare”
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in either file received that designation, followed by “Private,” with the remain-
ing being “Uninsured.”

Medicaid eligibility codes were also provided within the monthly Medi-
Cal enrollment file. To promote comparability between continuous and dis-
continuous enrollees, we attempted to identify patients who may have been
ineligible for Medicaid until the time of diagnosis. The Medi-Cal Aid Codes
Master Chart (available at www.medi-cal.ca.gov) was used to identify patients
with restricted benefit profiles in the month of diagnosis (Appendix SA3).
Patients who linked to Medicaid enrollment files but were only eligible for
emergency services were reclassified as “Uninsured.”

Covariates

Additional covariates were divided into two categories: sociodemographic
and clinical. Sociodemographic variables included age at diagnosis, gender,
race, distance to high-volume hospital, and census-tract measurements of
SES. Age was treated as continuous, while gender and race were treated as
both categorical and mutually exclusive based on CCR definitions: male ver-
sus female, and non-Hispanic white, non-Hispanic black, Hispanic, Asian/
Pacific Islander, and other.

Distance to high-volume hospital has previously been used as a measure
of physician density (Liu et al. 2006; Scoggins et al. 2012). For our analysis,
high-volume hospitals were identified as those in the top quintile of admis-
sions for each cancer type. A linear distance between each patient and hospital
zip code was calculated by cancer type, and the closest distance was used for
all patients in that zip code. Three census-tract level measures of SES were
included based on each patient’s home address and U.S. Census data from
1999: percentage of the population living below 200 percent of the federal
poverty level, percentage of the population without a high school diploma,
and percentage of the population reporting poor English proficiency—a factor
considered particularly relevant to California’s Medicaid population.

Clinical variables included the SEER summary stage, cancer-specific
anatomic location (e.g., cecum, ascending colon, etc.), receipt of a definitive
cancer operation, and the presence of nononcologic comorbidities. SEER
summary stages include localized, regional, and remote. Anatomic locations
varied for each cancer type as defined by Collaborative Staging guidelines. As
described above, receipt of a definitive operation was defined as binary vari-
able based on a composite of available information. Comorbidity scores were
generated for patients who linked to PDD records based on 27 items from the
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Elixhauser comorbidity index recorded during the surgical hospitalization;
codes for tumor, weight loss, and metastatic disease were ignored due to their
association with cancer staging.

Statistical Analysis

Descriptive statistics were performed for all available data. Bivariate tables
were generated to compare baseline characteristics by insurance status for the
full sample and within each cancer type. Given our conceptual model, we
designed our regression models to capture both the overall effect of insurance
on mortality (i.e., the total effect through any of the hypothesized mediating
pathways), and the role of clinical processes—namely cancer stage and opera-
tion—in mediating any observed benefit. First, a separate multivariate logistic
regression model was developed to predict death within 1 year for each can-
cer type after controlling only for sociodemographic variables. This was con-
sidered the simplest or “reduced form”model for baseline analyses.

Next, we developed additional regressions by first adding cancer stage,
anatomic location, and comorbidity score; and then added these variables and
operation to the baseline model. This created a nested series of models based
on our conceptualization of stage and operation as potential mediators. For
cancers in which continuous Medicaid was found to be beneficial, two addi-
tional logistic regression models were developed to predict advanced stage at
diagnosis and receipt of a definitive cancer operation. For all regressions, pre-
dicted probabilities were calculated for each insurance subgroup, and the dif-
ference between the predicted values for continuous and discontinuous
Medicaid enrollment—known as predictive margins—were used to summa-
rize the influence of continuous enrollment on the dependent variable.

We conducted several sensitivity analyses to test the robustness of our
estimates. Comorbidity data were missing for approximately 18 percent of the
sample. As comorbid medical conditions may have had an impact on the like-
lihood of death within 1 year or of undergoing an operation, we attempted to
control for their impact by imputing missing scores via a multivariate normal
regression technique. Our multiple imputation models controlled for all vari-
ables in the full model for mortality after stratifying into age quartiles. Given
the concern that comorbidity data were missing nonrandomly due to CCR
including patients who were never hospitalized, we also performed a complete
case analysis controlling for comorbidities first by composite score and then
using binary comorbidity dummy codes. Neither of these strategies affected
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our results, and, consequently, we report regressions for the full sample with
imputed scores for patients with missing data.

As our sample represents patients clustered within hospitals, cluster-
robust Huber–White estimators were used as standard errors in all regression
models. As an additional sensitivity analysis, we repeated our regressions
using a hierarchical model with hospital-level random effects. The choice of
model had no effect on our results, and we report results from our standard
logistic regressionmodels.

Data administration was performed using SAS 9.2 (SAS Institute, Inc.,
Cary, NC, USA). Statistical analyses were performed using STATA/IC 13.0
(StataCorp, College Station, TX, USA). Chi-squared tests of independence for
categorical variables and analysis of variance for continuous variables were
used to compare unadjusted data by insurance status. Overall likelihood ratio
chi-squared tests and Wald’s z-tests were used to determine significance in
logistic regression models; Taylor series linearization (“delta method”) was
used to determine the significance of predictive margins. All reported p-values
were two-sided, and values than .05 were considered significant. This study
was approved by the Office of Human Research Protection Program at the
University of California, Los Angeles, the California Committee for the
Protection of Human Subjects, and California Department of Health Care
Services.

RESULTS

Descriptive and Bivariate Statistics

New cancer diagnoses of 291,565 were identified during the study period.
Of these, 5,768 patients with carcinoma in situ, 188,847 patients aged 65
and older, 532 patients identified at federal hospitals, and 198 non-Cali-
fornia residents were excluded (Figure 1). The remaining patients
(n = 96,220) were included in the analysis. Patients were treated at 469
separate hospitals throughout California. The number of patients per hos-
pital ranged from 1 to over 1,700; 15 hospitals contributed over 1,000
patients, and the top 5 percent of hospitals by volume represented 25.5
percent of the sample.

Table 1 shows descriptive statistics for the full cohort and compares
independent variables by insurance status. Overall, 82.3 percent of patients
linked to PDD records, and nearly half underwent a definitive cancer opera-
tion. All continuously enrolled and the majority of discontinuously enrolled
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Medicaid patients linked to PDD records. Colon cancer was the most
common diagnosis overall (37.9 percent); however, lung cancer was predomi-
nant among both continuous (43.4 percent) and discontinuous Medicaid en-
rollees (41.4 percent). Among Medicaid patients for whom eligibility data
were available (51.0 percent), 625 (6.7 percent) were identified as eligible for
emergency services only and reclassified as uninsured.

Fewer continuous Medicaid patients were diagnosed with metastatic
disease, and more were diagnosed with local disease for each cancer type
compared to discontinuous patients (Table 2). Continuous Medicaid patients

n = 291,565 new cancer 
diagnoses 

n = 532 diagnosed  
at federal hospitals 

n = 198 living 
outside of California 

n = 5,768 with 
carcinoma in situ 

n = 96,220 
included in analysis 

n = 188,847  
≥ 65 years old 

Figure 1: Inclusion/Exclusion FlowDiagram
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also had higher rates of operation for all cancers except pancreatic. One-year
mortality was lowest among the privately insured for each cancer type, and
lower among continuous Medicaid patients for colon, lung, and stomach can-
cer than for discontinuous patients.

Reduced Form Model

After controlling for sociodemographic factors, continuous Medicaid patients
were less likely to die within 1 year for three of the six surgical cancers com-
pared to discontinuous enrollees (Table 3). Significant survival benefit was
found in patients with colon (23.0 vs. 19.1 percent, predictive margin
[PM] = �3.94, p = .001), lung (66.7 vs. 62.4 percent, PM = �4.32, p = .002),

Table 2: One-Year Mortality, Advanced Stage at Diagnosis, and Definitive
Operation by Insurance Status

Private Medicare
Continuous
Medicaid

Discontinuous
Medicaid Uninsured

N 62,942 6,078 6,555 9,636 11,009
Colon
Advanced stage (%) 21.5 28.5 29.8 41.7 35.5
Definitive operation (%) 70.9 69.6 69.2 59.4 56.8
One-year mortality (%) 8.4 20.8 19.7 23.1 16.4

Esophagus
Advanced stage (%) 50.3 50.5 51.6 58.5 62.4
Definitive operation (%) 31.1 13.9 17.1 12.7 11.2
One-year mortality (%) 45.8 63.4 71.4 67.1 60.1

Lung
Advanced stage (%) 62.1 63.9 67.8 78.5 75.1
Definitive operation (%) 26.8 17.6 14.9 9.2 9.0
One-year mortality (%) 45.6 57.3 63.3 67.4 56.8

Ovary
Advanced stage (%) 55.9 67.0 59.8 69.4 62.1
Definitive operation (%) 86.5 68.7 67.8 63.5 68.2
One-year mortality (%) 10.5 23.6 23.9 22.5 18.3

Pancreas
Advanced stage (%) 61.9 65.9 66.1 69.5 71.9
Definitive operation (%) 38.0 37.3 36.6 39.4 24.1
One-year mortality (%) 60.9 75.7 75.6 75.8 67.5

Stomach
Advanced stage (%) 47.1 45.6 52.6 61.6 60.6
Definitive operation (%) 43.9 35.3 36.6 28.1 31.6
One-year mortality (%) 40.6 52.1 49.6 58.5 48.8

Note. p < .001 for all comparisons based on chi-squared tests.
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and stomach (57.8 vs. 49.0 percent, PM = �8.77 percent, p = .001) cancers.
Esophageal, ovarian, and pancreatic cancer did not show a difference in mor-
tality byMedicaid status.

Demographic variables were associated with mortality in all six can-
cers (Appendix SA4). Census-level markers of education and language
proficiency were associated with mortality in four of the six cancers
(colon, lung, ovarian, and stomach); markers of poverty were only signifi-
cant in colon cancer. Distance to high-volume hospital was not associated
with mortality in any cancer after controlling for the remaining covariates
(Appendix SA4).

Clinical

After adding clinical variables to the baseline model, the effect of contin-
uous Medicaid on mortality disappeared entirely (Table 3). Continuous
enrollment demonstrated a trend toward improved survival in stomach
cancer, which did not reach statistical significance (51.7 vs. 47.6 percent,
PM = �4.12, p = .083). Esophageal, ovarian, and pancreatic cancer con-
tinued to show no difference in mortality by Medicaid status. Tumor
stage and comorbidity count were associated with 1-year mortality in all
six cancers; anatomic location was associated with mortality for all can-
cers except esophageal (Appendix SA4).

Operation

There continued to be no survival difference by Medicaid status after
adding receipt of a definitive operation to our model controlling for
tumor stage (Table 3). Undergoing an operation was associated with
decreased mortality in all six cancer types with predictive margins for
operation versus no operation ranging from 7.4 percentage points in
colon cancer to 29.7 percentage points in lung cancer (Appendix SA4;
p < .001 for all).

Intermediate Outcomes

Based on our reduced form model, continuous Medicaid was associated
with a survival benefit in three cancer types: colon, lung, and stomach.
To further explore the mechanisms contributing to this effect, we per-
formed separate regressions to predict advanced stage at diagnosis
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and receipt of a definitive operation. Continuous enrollment in Medicaid
was associated with a lower likelihood of metastatic disease at diagnosis for
all three cancers after controlling for sociodemographic variables (Table 4).
The largest effect was among colon cancer patients, where continuous
enrollees had a 13.4 percentage point lower likelihood of metastatic disease
than those with discontinuous coverage (p < .001).

Continuous Medicaid was similarly associated with increases in the
likelihood of undergoing a definitive cancer operation for all three cancers
after controlling for covariates including stage (Table 4). Again, the largest
effect was seen in colon cancer where patients continuously enrolled for at
least 6 months had a 8.64 percentage point higher likelihood of having an
operation compared to those with discontinuous enrollment periods
(p < .001).

DISCUSSION

Cancer remains a leading cause of mortality in the United States as well as a
potential source of health care disparities when treatment is limited by access
to care. Lack of continuous insurance among cancer patients in particular may
contribute to access barriers due to the multidisciplinary nature of cancer

Table 4: Intermediate Outcomes for Cancers in Which Continuous Medic-
aid Demonstrated a Survival Benefit

Advanced Stage at Diagnosis* Definitive Cancer Operation†

Discontinuous
Medicaid (%)

Continuous
Medicaid
(%) p-Value‡

Discontinuous
Medicaid (%)

Continuous
Medicaid
(%) p-Value‡

Colon 40.2 �13.4 <.001 61.9 +8.64 <.001
Lung 77.0 �12.1 <.001 15.3 +2.37 .012
Stomach 58.2 �9.78 .003 31.0 +6.17 .015

*Results from multivariate logistic model for summary stage of “remote” including insurance sta-
tus and sociodemographic variables (age, gender, race, distance to high-volume hospital, and per-
centage of population living in poverty, without a high school degree, and reporting poor English
proficiency). Numbers in the discontinuous Medicaid column represent predicted probabilities of
advanced stage at diagnosis in percent, while numbers in the adjoining column represent changes
in the predicted probability for continuous compared to discontinuous enrollment.
†Results from multivariate logistic model for receipt of a definitive operation including sociode-
mographic and clinical variables (summary stage, anatomic location, comorbidity count).
‡Based on standard error estimations using the delta method.
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treatment (Institute of Medicine 2013). Given its expansion under the ACA,
we sought to determine the effect of Medicaid on all-cause mortality in six sur-
gical cancers, and to explore the mechanisms contributing to differences in
outcome by the continuity of enrollment.

We found that continuous enrollment in Medicaid for 6 months
increased the likelihood of survival at 1 year in a variety of surgical can-
cers when compared to initiating coverage closer to the time of diagnosis.
Our results align with two recent statewide analyses of Medicaid status on
cancer survival in Michigan and Ohio, which found 1.1–1.5 fold increases
in survival for continuous compared to discontinuous enrollees with colon
and lung cancer (Bradley et al. 2005; Koroukian, Bakaki, and Raghavan
2012). While our description of the continuity of Medicaid enrollment in
California also agrees with previous work—including the relative stability
of coverage among patients enrolled for at least 6 months—our results
suggest that only 40 percent of Medicaid beneficiaries with cancer are
continuously enrolled compared to over 60 percent in previous studies
(Schrag, Virnig, and Warren 2009). It is unclear whether this finding rep-
resents different patient populations or an actual shrinkage of continuous
insurance over time. Either way, discontinuous enrollment appears sub-
stantial among Medicaid-eligible patients prior to the ACA with these indi-
viduals representing a disproportionate share of risk-adjusted cancer
deaths.

Our results also suggest that the survival benefit observed for continuous
Medicaid enrollment was strongly mediated by earlier diagnosis of tumors.
This was demonstrated in two different ways. First, continuous Medicaid was
associated with a decreased likelihood of advanced stage at presentation and
an increased likelihood of undergoing an operation in the three cancers show-
ing a survival benefit. Second, the effect of insurance on mortality in the
reduced form model disappeared for these cancers when clinical variables—
including stage—were added, suggesting that the insurance effect is partially,
if not entirely, mediated by lower tumor stage among continuous Medicaid
enrollees. Based on these results, observed disparities by Medicaid status may
be due less to differences in how patients are treated after seeking care, and
more to earlier diagnosis through repeated patient visits and screening
protocols.

This conclusion is further borne out by the pattern of cancers in which
we observed a survival benefit. Several studies have noted that inadequate
insurance coverage reduces physician office visits in cancer (Friedman et al.
2002; Varghese et al. 2005). Compared to retroperitoneal cancers—such as
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ovarian, pancreatic, and esophageal—where clinical presentation is often
cryptic, colon, lung, and stomach cancers are typically more symptomatic
and easier to detect with common testing modalities. If continuous enroll-
ment improves survival through more timely access to care, the largest
impact would be expected in conditions that trigger the evaluation of clinical
symptoms.

Moreover, as insurance is consistently linked to improved access to pre-
ventative care, continuous Medicaid enrollment may also increase the detec-
tion of tumors and precancerous lesions via screening protocols. Again, the
pattern of our results appears to support this conclusion given the restriction
of survival benefit to cancers with high screening potential. Colon cancer
screening via routine lower endoscopy remains a mainstay of guidelines from
multiple societies, including the United States Preventive Services Task Force
(USPSTF) and the American Cancer Society (Levin et al. 2008; Whitlock
et al. 2008). Although more recent guidelines for screening via low-dose com-
puted tomography were not in effect during our study period, many physi-
cians already screen for lung cancer using less sensitive methods, such as chest
radiography and sputum cytology (Detterbeck et al. 2013; Humphrey et al.
2013). In contrast, USPSTF currently recommends against screening for ovar-
ian and pancreatic cancers, and no widely accepted guidelines for stomach or
esophageal cancer exist (USPSTF 2004; Moyer 2012). Strategies do exist for
the detection of precancerous conditions, such as Barrett’s esophagus and
Helicobacter pylori infection, whichmay explain the survival benefit for continu-
ous Medicaid in patients with stomach cancer. Further work is needed to
explore these potential mechanisms, including an analysis of the differential
usage of ambulatory services between continuous and discontinuous Medic-
aid enrollees.

While continuous enrollment appears to improve survival in at least a
subset of surgical cancers, both Medicaid groups had lower risk-adjusted sur-
vival than the privately insured. Several factors may be involved in this rela-
tionship. First, privately insured patients typically have better access to care
than even the best connected patients with public insurance, especially with
respect to seeing specialists in a timely manner. Recognizing this problem, the
American Society of Clinical Oncology listed improved access to cancer-
related specialty care for Medicaid patients among the major opportunities for
improving care under the ACA (Moy et al. 2011). Second, the privately
insured are more likely to be of higher SES and less likely to exhibit negative
health behaviors such as smoking. Therefore, while providing continuous
Medicaid to low-income Californians with cancer appears to improve
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survival, additional work is needed to determine how to elevate the quality of
care to the level of the privately insured.

Our results should be viewed in the context of other evidence on
health benefits stemming from Medicaid expansion. Statewide programs to
develop continuous eligibility periods have been linked to more stable Med-
icaid enrollment (Ku, Steinmetz, and Bruen 2013) as well as increased com-
pliance with screening and treatment guidelines in certain cancers (Adams,
Chien, and Gabram-Mendola 2012). Substantial expansions of Medicaid eli-
gibility at the state level have also been linked to increased enrollment
among the previously uninsured as well as reductions in rates of delayed
care and all-cause mortality (Sommers, Baicker, and Epstein 2012; Sommers,
Long, and Baicker 2014). Based on our results, we expect further expansion
under the ACA to build on health improvements for Medicaid patients, both
by stabilizing enrollment among the currently eligible and by extending cov-
erage to individuals who previously would only have qualified for emer-
gency services. Moreover, as the ACA is designed to increase coverage
through a mixture of public and private insurance, we anticipate that our
estimates may be conservative as the benefits of private insurance appear to
be even more pronounced.

There are several limitations to our current work. First, our population
represents Californians with six specific cancers, and our results may not gen-
eralize to other states or types of cancer. As Medicaid is administered at the
state level, the impact of the program may differ based on the specific services
offered. Second, SES and distance to high-volume hospital were measured at
the census tract rather than the individual level. To the extent that individuals
differed from the average person in their census tract, this was not captured by
our analysis.

Third, while similar probabilistic linkage techniques have been vali-
dated previously, both random and nonrandom errors may have occurred
in the data matching process. Most notably, while a valid SSN is not
required to receive Medicaid, it was used—along with date of birth and gen-
der—in the linkage algorithm. Patients who receive Medicaid but do not
have a valid SSN may not link to the enrollment file, making them falsely
appear uninsured. Other statewide analyses suggest that linkages including
SSN, but not first and last name may fail to capture up to 10 percent of Med-
icaid enrollees due to invalid or missing data (Koroukian, Bakaki, and Ragh-
avan 2012). Additional data-matching efforts may improve results, especially
if the health or follow-up period differs for cancer patients with and without
a valid SSN.
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Fourth, as our analysis is based on retrospective data, we were unable to
control for certain unmeasured differences between continuous and discontin-
uous Medicaid patients. Although we attempted to recategorize patients who
may have been ineligible for certain services both directly via aid codes and
indirectly by including SSN in our linkage algorithm, it is possible that some
Medicaid patients with restricted coverage remain unidentified. In addition,
without reliable data on patient motivation or health beliefs, we cannot control
for complex issues that may have prevented patients from seeking both con-
tinuous coverage and other necessary health services, such as screening, sur-
gery, or postoperative chemotherapy.

Finally, our results are limited to the health effects of Medicaid among
cancer patients. Participating in the Medicaid programmay impact patients in
meaningful ways, such as financial security or quality of life, which are over-
looked by our current analysis.

CONCLUSION

Continuous Medicaid coverage for at least 6 months appears to provide a sur-
vival benefit over enrollment at the time of diagnosis in a subset of surgical
cancers. The observed benefit of continuous coverage is primarily mediated
through earlier stage at diagnosis with the strongest effects seen in tumors that
typically lead to earlier symptoms and cancers where routine screening is fea-
sible and recommended. As both Medicaid and private insurance are set to
expand under the ACA, low-income Californians with cancer are likely to
experience both better access to care and better clinical outcomes than ever
before.
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