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Abstract

Background—Adults ≥ 65 years dually enrolled in Medicare and Medicaid (Duals) are an at-

risk group in healthcare, however outcomes of women with gynecologic cancers in this population 

are unknown.

Methods—This is a population-based cohort study of North Carolina state cancer registry cases 

of uterine, ovarian, cervical, and vulvar/vaginal cancers (2003-09), with linked enrollment in 

Medicare and state Medicaid. Outcomes of all-cause mortality and stage of diagnosis were 

analyzed as a function of enrollment status using multivariate analysis and survival curves.

Results—Of 4,522 women ≥ 65, (3,702 (82%) Medicare and 820 (18%) were Dually enrolled), 

there were 2286 (51%) uterine, 1587 (35%) ovarian, 302 (7%) cervix, and 347 (8%) vulvar/

vaginal cancers. Dual enrollees had increased all-cause mortality overall (aHR 1.34, 95%CI 1.19–

1.49), and within each cancer site: uterine aHR 1.22 (95%CI 1.02-1.47); ovarian aHR 1.25 

(95%CI 1.05-1.49); cervical aHR 1.34 (95%CI 0.96–1.87); and vulvar/vaginal aHR 1.93 (95%CI 

1.36–2.72). Increased odds of advanced stage disease at diagnosis among Dual enrollees was only 

present in uterine cancer (aOR 1.38, 95%CI 1.06–1.79). Stratified survival curves demonstrate the 

strongest disparities amongst women with early stage uterine and early stage vulvar/vaginal 

cancers.

Conclusions—Women ≥ 65 dually enrolled in Medicare and Medicaid have an overall 34% 

increase in all-cause mortality after diagnosis with a gynecologic cancer compared to the non-dual 

Medicare population. Women with early stage uterine and vulvar/vaginal cancers have the most 

disparate outcomes. As these malignancies are generally curable they have the most potential for 

benefit from targeted interventions.

Corresponding Author: Kemi M. Doll, MD, Division of Gynecologic Oncology, University of North Carolina at Chapel Hill, 
Physicians Office Building, 101 Manning Drive, Campus Box 7572, Chapel Hill, NC 27599, kmdoll@med.unc.edu, P: 919-966-5996, 
F: 919-843-5387. 

The authors have no financial disclosures.

HHS Public Access
Author manuscript
Cancer. Author manuscript; available in PMC 2016 October 15.

Published in final edited form as:
Cancer. 2015 October 15; 121(20): 3591–3599. doi:10.1002/cncr.29541.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Female Genital Neoplasms; Medicare; Medicaid; Aged; Outcomes Research

Introduction

By 2030, 70% of cancer patients in the United States will be over the age of 65 1. There is a 

growing emphasis on the outcomes of this population across the spectrum of cancers, 

including gynecologic malignancies (uterine, ovarian, cervical, and vulvar/vaginal) 2-5. 

There are over 736,000 women with gynecologic cancer over the age of 60, representing 

1.5% of all cancers in this age group6. The elderly gynecologic cancer population has been 

shown to have poorer outcomes compared to younger cohorts due to more aggressive tumor 

types, increased comorbid conditions and deviance from guideline adherent care 

delivery7-12. Within the elderly population however, there have been limited studies 

addressing factors of disparity.

Despite Medicare's broad coverage of US citizens over 65 years of age, insurance coverage 

is not uniform among this group13. To secure insurance coverage beyond the inpatient 

services covered by Medicare Part A, older adults must enroll and pay premiums for 

Medicare Part B, including annual deductibles and co-payment fees 14, or be enrolled in 

Medicare Advantage, a health maintenance organization (HMO) with associated fees. 

Supplemental private insurance may be purchased in addition to or in place of Part B for 

those with the financial means. Older adults with individual annual incomes at or near the 

federal poverty line can qualify for supplemental Medicaid to cover the cost of Medicare 

Part B 15; these individuals are generally called “dual”-eligible or dually–enrolled (Duals) 

due to their coverage by both Medicare and Medicaid programs. In North Carolina the 

individual income eligibility for complete dual coverage is 100% of the federal poverty level 

(≤ $10,400 in 2008)16.

With its strict income criteria, dual enrollment is an individual marker of low socioeconomic 

status (SES), which in turn, can be a primary driver of health-related disparities17. These 

patients have been identified as an at-risk group in cancer care, with evidence suggesting 

that disparities are greatest among those cancer types most amenable to intervention18. In 

gynecologic oncology, race and SES have been identified as drivers of outcomes in ovarian, 

uterine, and cervical cancer. Black women have been shown to be less likely to have 

surgical treatment and receive guideline-adherent care in each disease site19-24. In military25 

and clinical trial26 settings however, where socioeconomic barriers to care are minimized 

and treatment is standardized, mortality differences by race are not seen. Low SES is also 

consistently associated with poor care delivery and worse outcomes23,27. In cervix cancer, 

SES based disparities have actually been increasing over time28 and Fedewa et al reported 

that patients without private health insurance had worse uterine cancer survival than insured 

counterparts29. Studies addressing insurance-based disparities in gynecologic oncology 

within the elderly population, however, are limited. In addition, population-based studies 

involving more than one gynecologic cancer site are rare, therefore we know little about 

how SES disparities compare across tumor sites.
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Our objective was to analyze the outcomes of stage at diagnosis and mortality of dually-

enrolled women ≥ 65, diagnosed with gynecologic cancers in North Carolina, compared to 

Medicare recipients.

Methods

Data Source and Study Population

This study was approved by the North Carolina Institutional Review Board (# 13-2863). The 

North Carolina Central Cancer Registry (NCCCR) was used to identify all women in North 

Carolina diagnosed with a primary gynecologic cancer from 2003–2009. Women with 

benign or in-situ histology (including low malignant potential tumors), or who were 

diagnosed at death or autopsy were excluded using NCCCR flags and ICD-O-3 codes (See 

eTable 1).

The North Carolina Integrated Cancer Information and Surveillance System (ICISS) links 

identified cancer cases from the NCCCR with administrative data from Medicare, Medicaid 

and beneficiaries in privately insured health plans across the state 30. We restricted the 

sample to women ≥ 65 years old with linked enrollment in Medicare and Medicaid. 

Medicare enrollees with a primary eligibility reason of disability were excluded.

All women in the cohort were required to be continuously enrolled in Medicare Part A. 

Insurance groupings of exclusive Medicare and dual coverage (Medicare and Medicaid) 

were constructed. Due to lags in data administration, the Medicaid enrollment file extended 

to 2008; in order to enable an additional year study period, Medicaid dual-eligibility as 

reported by monthly indicator variables in the Medicare enrollment file (2009) was used to 

identify the dual population for this year of the study, as is commonly defined 31,32.

Outcome Variables and Covariates

The primary outcomes assessed were stage at diagnosis and all-cause mortality, both 

reported by the NCCCR. Stage at diagnosis is reported in the summary staging variable 

systematically reported by state and national cancer registries and was consistent throughout 

the study period. Stage, as an outcome, was defined in a binary fashion: early stage (local) 

and advanced stage (regional and distant). For the analysis of stage as an outcome, the 

missing/unknown category was excluded. Mortality was updated annually by the registry 

and, at the time of study analysis, was available through 2011. For the analysis of mortality 

as an outcome, all stage categories were included.

Age, race/ethnicity, geography, stage, cancer site, first or subsequent cancer diagnosis 

(‘diagnosis order’), and comorbidity were all included as covariates. Age at diagnosis, race, 

and diagnosis order data were reported from the NCCCR. All cases were linked to the 

American Community Survey for census-tract level population data30. Rural/urban 

classification from the United States Department of Agriculture was dichotomized at the 

county level into Metro vs. Non-metro based on Rural/Urban Continuum codes from 2013. 

Cancer site was defined by International Classification of Disease (ICD-O-3) morphology 

codes (See eTable 1). Comorbidity was assessed using the Charlson Comorbidity Index33, 
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from diagnosis codes present in Medicare Part A claims for the 6 months prior to cancer 

diagnosis.

Statistical Analysis

Univariate and bivariate analysis of insurance groups, covariates, and the outcomes of stage 

at diagnosis and mortality were performed. Student's t-test and chi square statistic were used 

to assess the relationships between independent variables and outcome variables as 

appropriate. We completed multivariate survival analyses using Cox proportional hazard 

models to generate adjusted hazard ratios (HR) for time to death (mortality). Proportional 

hazard assumptions were tested using time interactions for each independent variable. 

Multivariate logistic regression was used generate odds ratios (OR) of likelihood of early 

versus late stage diagnosis. Unadjusted Kaplan-Meier survival plots were generated, with 

stratification for selected variables. Statistical significance was set at p<0.05. Analysis was 

performed using SAS v9.3 (Cary, NC).

Results

Descriptive

A total of 16,516 unique cases of gynecologic cancers during 2003-2009 were identified 

from the North Carolina Central Cancer Registry. After applying tumor-level and 

demographic exclusions, there were 6,378 cases of uterine, ovarian, cervical, and vulvar/

vaginal cancers. The majority (N=5,855, 92%) were successfully linked to enrollment files. 

After payer-level exclusions were applied, the final cohort was comprised of 4,522 women 

enrolled in Medicare only (N=3,702, 82%) or Medicare + Medicaid (“Dual”, N=820, 18%) 

enrollment (Figure 1).

The cohort mean age was 76 years, with 83% White Non-Hispanic, and 64% residing in 

metropolitan areas. Nearly half (N=1870, 41%) of the cohort had early-stage (local) disease 

at presentation. The frequency of cancer sites was consistent with national trends with 

uterine cancer being the most common (51%) and vulvar/vaginal the least (8%) common. 

There were differences in all baseline characteristics among the insurance groups. Mean age 

was higher in the Medicare cohort (78 years), and a larger percentage of Black women were 

in the Dual coverage (35%) group, than in Medicare (10%). Dual enrollees were more likely 

to live in non-Metro areas compared the other groups and to have greater Charlson 

comorbidity. With regard to cancer site, dual enrollees also had a higher prevalence of HPV 

related (cervical and vulvar/vaginal) cancers (Table 1).

Within each cancer site, the mean age at diagnoses for uterine, ovarian, and cervical cancers 

was 75 – 76 years, and for vulvar/vaginal was 79 years. Eighty-seven percent of patients 

with uterine cancer, 22% of ovarian, 72% of cervical, and 86% of vulvar/vaginal cases were 

diagnosed in early stages (eTable 2). All-cause mortality during the study period was 31%, 

69%, 54%, and 46% for uterine, ovarian, cervical, and vulvar/vaginal respectively.
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Insurance Type and Stage at Diagnosis

Using logistic regression adjusting for all covariates including cancer site, there was no 

increased likelihood of advanced stage diagnosis by insurance type (HR 1.13 95% CI 0.91 – 

1.36). Black race (HR 1.42, 95% CI: 1.15 – 1.76) and cancer site, especially ovary (HR 20.8 

95%CI 16.9 – 25.6), were the primary factors driving stage at diagnosis (eTable 3). When 

stratified by cancer site, there was no impact of insurance type on stage at the time of 

diagnosis with the exception of uterine cancer, where dual enrollment was associated with 

an OR of 1.38 (95% CI 1.06 – 1.79) with advanced stage diagnosis (Table 2).

Insurance Enrollment and Mortality

The probability of overall survival varied significantly by insurance type. For women 

diagnosed with both early and late stage disease, Dual enrollees had a higher mortality rate 

compared to Medicare enrollees (Figure 2). Stratified by race and stage, the relative impact 

of insurance type on mortality was most prominent among White women. Lower survival 

probability among duals was also present among Black women in both early and advanced 

stage categories, but the disparity was not as pronounced (eFigure 1).

In multivariate modeling controlling for age, race/ethnicity, geographic density, stage at 

diagnosis, diagnosis order, gynecologic cancer site, and comorbidity, Dual enrollees had a 

hazard ratio associated with mortality of 1.34 (95%CI 1.19 – 1.49) compared to Medicare 

enrollees (Table 3, full model eTable4). When stratified by cancer site, the results were 

similar with dual enrollment associated with an increased HR for mortality for three of the 

four cancer sites, but most notably in vulvar/vaginal cancer (HR 1.93, 95% CI 1.36 – 2.72) 

(Table 3). In the smallest group, cervical cancer, the result was not statistically significant 

(HR 1.34, 95% CI 0.96 – 1.87) although the magnitude and direction of effect was similar. 

Stratified survival curves suggest the largest disparities by insurance type to be among 

women with advanced stage ovarian cancer (Figure 3B), early stage uterine cancer (Figure 

3C), and early stage vulvar cancers (Figure 3D).

Sensitivity Analyses

Because of the potential selection bias in requiring continuous enrollment in Medicare Part 

A, we repeated all analyses without this criterion. To address different exposure definitions, 

sensitivity analyses were performed excluding 2009 and also models were performed using 

the Medicaid eligibility (state-buy in) variable. Depending on year, actual enrollment in the 

Medicaid beneficiary file represents between 60-80% of ‘dually-eligible’ women for that 

year as defined by the state buy-in indicator in Medicare. The results from these sensitivity 

analyses were similar in magnitude and precision to our final results.

Discussion

This is the first study comparing population-level outcomes of elderly women across the 

spectrum of gynecologic cancers. In the state of North Carolina, older women diagnosed 

with gynecologic cancers who are dually enrolled in Medicare and Medicaid experienced 

34% higher all-cause mortality rates than those enrolled in Medicare alone, even when 

accounting for comorbidity and other demographic variables. When addressing health care 

Doll et al. Page 5

Cancer. Author manuscript; available in PMC 2016 October 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



disparities, it is crucial to identify the clinical subgroups that are most at risk and most 

amenable to intervention. Early stage vulvar cancer, early stage uterine cancer and advanced 

stage ovarian cancer groups drove the overall mortality differences seen in this population.

The Theory of Fundamental Causes of health inequalities is born out of socio-behavioral 

research, and holds that the relative impact of SES-related mortality on disease outcomes is 

dependent upon the overall treatability of the specific disease 18. For example, in our cohort, 

there was greater disparity seen among women with early stage disease compared to 

advanced stage disease. Advanced stage gynecologic cancer patients have less effective 

treatment options and high mortality. This clinical reality minimizes the contribution of 

SES-driven insurance type to outcomes. It is the diseases that are most amenable to 

treatment that have the highest potential for income-based disparity.

We found that early stage vulvar cancer, early stage uterine cancer and advanced stage 

ovarian cancer groups demonstrated the largest gap in survival between Medicare and Dual 

populations. Based on the Fundamental Cause theory, these data supports a strategy of 

targeting early stage uterine and vulvar/vaginal cancers for interventions to improve 

gynecologic cancer outcomes. There have been several studies focused solely on disparities 

in ovarian cancer outcomes by race and SES, uniformly reporting worse survival in 

vulnerable groups27,34-37. Ovarian cancer, however, is a highly fatal illness, with 70% of 

women diagnosed in advanced stages and a 10-year survival of less than 25%38. In contrast, 

early stage uterine and vulvar cancers are curable diseases with 5-year survival rates of 80% 

and 71%, respectively 6. Early diagnosis is feasible and appropriate treatment result in high 

cure rates. It is this precise clinical environment where interventions that are resource-blind, 

such as community education of early symptomatology and universal access to specialty 

surgery, can make the biggest differences in decreasing mortality and eliminating SES-

driven disparities.

With regard to uterine cancer, it is the only disease site in our cohort where Dually enrolled 

women present at later stages compared to the Medicare population (HR 1.38, 95%CI 1.06 – 

1.79). Stage is the main driver of cure rates for this disease. Postmenopausal bleeding is a 

hallmark symptom of uterine cancer, and when acted upon promptly, often results in timely 

diagnosis of an early stage disease. Public health campaigns to raise awareness of the link 

between postmenopausal bleeding and uterine cancer, is the kind resource-blind intervention 

that can make a significant impact on mortality in this vulnerable population.

Among women with vulvar/vaginal cancers, we found the strongest association of Dual 

enrollment with mortality (HR 1.93 (95%CI: 1.36 – 2.72). This finding highlights an 

especially vulnerable group of women, and calls into question what potential care processes 

or demographic factors make it particularly difficult for older poor women to survive a 

vulvar cancer diagnosis. Adequate care of vulvar cancer requires timely diagnosis by tissue 

biopsy, appropriate surgical evaluation including lymph node biopsy, possible receipt of 

adjuvant radiation therapy, and close follow up for recurrence. Any or all of these process 

points may be mediators for the increased mortality among dual enrollees and important 

points of potential intervention39. A potential common mediator may be the level of 

interaction with specialized gynecologic oncology surgical care 35,40,41.
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We saw no differences in outcomes among the cervical cancer cohort. We postulate that the 

lack of SES-insurance based disparities seen in this group is because of the commonalities 

of the environment and behaviors that leads to persistent HPV infection likely mitigate the 

benefits of the higher SES Medicare population.

Interestingly, stratification by race uncovered differences in the strength of the association of 

Dual enrollment and mortality. Although dually enrolled Black women experienced higher 

mortality rates than Medicare enrolled Black women, the magnitude of the difference was 

smaller than among Whites (eFigure 2). There are residual racial drivers of treatment 

outcomes, independent of SES. Black women with ovarian cancer are less likely to receive 

guideline adherent care, independent of insurance type and income level 27. In cases of equal 

access to cancer care, Black race is associated with poorer patient-physician 

communication 42, and more provider distrust 43. Specific to this study, North Carolina as a 

state ranks at the bottom (51st of 51) on measures of race/ethnicity equity in health care 

according to the 2014 Commonwealth Fund report 44. Our findings of differential effect size 

among races may be state-specific, in that Black women in states of gaping health equity 

may not benefit from the same health resources as Whites.

Our study has several limitations, many of which are consistent with registry-linked claims 

data45. The NCCCR is a gold certified registry under the North American Association of 

Cancer Registries, meeting rigorous standards of review. The research team has extensive 

experience using claims data and is familiar with the types of bias and misclassification 

which can be present46-52. First, we were unable to measure more sensitive and specific 

person-level indicators of SES as a covariate. Dual enrollment operates as a proxy in this 

study as it is driven by Medicaid income limit restrictions exclusively, and we excluded 

people who qualified at enrollment for Medicare based on disability. Second, we are limited 

to a single state (North Carolina), so our results may not be generalizable nationwide. Third, 

we are also limited by a claims-based definition of comorbidity, using the well-validated 

Charlson comorbidity assessment, which may underestimate comorbidities and does not 

measure frailty or functional status in an elderly population. Fourth, there are tiers of 

supplemental Medicaid coverage based on income limits that go up to 250% of the federal 

poverty line. Our analysis was completed grouping any level of supplemental Medicaid into 

the dual enrollment group and may mask differences of populations within each tier of 

coverage. Finally, due to the nature of our data linkage based on insurance enrollment, we 

do not have data on older (>65 years) cancer patients who were never enrolled in Medicaid 

or Medicare.

By using actual enrollment files for both payers, we have increased accuracy of in 

identification of Medicaid status compared to cancer registry reporting alone 53. We have 

also included a measure of comorbidity which was omitted in prior population based studies 

on ovarian and uterine cancer outcomes.27 The gynecologic cancer spectrum may be ideal 

for studying the disparate effects of social factors on cancer care. Each of the cancer sites – 

ovarian, uterine, cervical, and vulvar/vaginal – has unique and well described social and 

biological risk factors that define the population, yet all are seen and treated by a relatively 

small number of gynecologic oncologists within a similar care framework.
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In an environment of limited health care resources, changing laws regarding insurance 

coverage, and increasing calls to mitigate cancer care disparities, this data is crucial in 

highlighting target populations most in need, and most likely to benefit from intervention. 

With a narrower focus on these populations, the possibilities for effective, tailored 

interventions increase.

Our study is the first to our knowledge to address the outcomes across the spectrum of 

gynecologic cancer among this population of women ≥ 65 years who are Dual enrollees. We 

found that disparities in outcomes exist among the most curable subgroups: early stage 

uterine cancer and early stage vulvar cancer. As gynecologic oncologists frequently provide 

diagnosis, surgical management, and adjuvant therapy for these cancers, there is great 

potential for intervention during multiple points of the cancer care process, within the scope 

of a single practice.
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Figure 1. Study Population
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Figure 2. Mortality after Gynecologic Cancer Diagnosis of Women ≥ 65 by Insurance 
Enrollment in North Carolina (2003 – 2009) stratified by Stage at Diagnosis
Kaplan Meier survival curves stratified by insurance enrollment into Medicare and Dual 

during the 2003 – 2009 study period. Mortality is measured from month of diagnosis until 

death or censoring. Stage is dichotomized into Early (local) and Advanced (regional and 

distant) disease.
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Figure 3. Mortality after Gynecologic Cancer Diagnosis of Women ≥ 65 by Insurance 
Enrollment in North Carolina (2003 – 2009): Differences By Cancer Site
Kaplan Meier survival curves with insurance stratification, grouped by ICD-O-3 tumor site 

codes in the North Carolina Central Cancer Registry, further stratified by early and 

advanced disease groups. Data does not include Hispanic, Other, or Missing cases.
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