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Abstract

Background: Dual eligible beneficiaries, who qualify for Medicare and Medicaid, are a 

vulnerable population with much to gain from efforts to improve quality. Integrated delivery 

networks (IDN) and cancer centers, with their emphasis on care coordination and communication, 

may improve quality of care for dual eligible patients with cancer at the end of life.

Methods: We used Surveillance, Epidemiology and End Results registry data linked with 

Medicare claims to evaluate quality for beneficiaries who died from cancer and were diagnosed 

from 2009–2014. We evaluated high intensity care using seven end of life quality measures 

according to dual eligible status with multivariable logistic regression models. We used regression-

based techniques to assess the effect of delivery system affiliation (i.e., cancer center or IDN 

versus no affiliation).

Results: Among 100,549 beneficiaries who died during the study interval, 22% were dually 

eligible. We identified inferior outcomes for dual eligible beneficiaries compared to non-dual 

beneficiaries across nearly every quality measure assessed, including >1 hospitalization in last 30 

days (12.6% vs 11.3%, p<0.001) and greater proportion of deaths occurring in a hospital setting 

(30.2% vs 26.2%, p<0.001). Receipt of care in an affiliated delivery system was associated with 

reduced deaths in a hospital setting and increased hospice utilization for dual eligible beneficiaries.

Conclusions: Dual eligible status is associated with higher intensity care at the end of life. 

Delivery system affiliation has a modest impact on quality at the end of life, suggesting targeted 

efforts may be needed to optimize quality for this group of vulnerable patients.
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Precis:

Dual eligible beneficiaries dying from cancer have higher utilization at the end of life compared 

to non-dual beneficiaries across most end of life quality measures. Some of these differences in 

utilization are mitigated in part by receipt of care at an affiliated delivery system such as a cancer 

center or integrated delivery network.
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Introduction

Nearly 900,000 Medicare beneficiaries are diagnosed with cancer annually at a cost of 

more than $34 billion.1 Among beneficiaries 65 and older, 18% qualify for Medicaid in 

addition to Medicare, due to low income and are considered dually eligible.2 Dual eligible 

beneficiaries are also disproportionately African American, female, and patients who have 

not attained a high school degree. In addition, higher percentages of breast, lung, and 

prostate cancers are seen among dual eligible beneficiaries compared to Medicare only 

beneficiaries.3 Despite making up only 18% of the Medicare population, dual eligible 

beneficiaries account for 31% of total Medicare spending.2

For dual eligible and non-dual eligible beneficiaries with cancer, a substantial portion of 

Medicare spending occurs in the last year of life.4,5 While much of this spending is 

necessary and appropriate, there has been ongoing quality concerns regarding the use of 

overly aggressive care at the end of life for patients with cancer.6,7 Examples of aggressive 

care include a repeated emergency department visits, hospitalizations, and intensive care 

unit admissions for patients with limited life expectancy, and underutilization of hospice 

services. Importantly, avoiding such aggressive care was perceived by family members of 

Medicare beneficiaries who died from cancer to be consistent with patient preferences 

and indicative of better end of life care.8 With approximately 21% of Medicare spending 

occurring in the final year of life, often in the form of aggressive care, end of life care may 

be one area where value could be maximized through pursuit of higher quality care.9–12

Due to greater barriers to accessing care, well-coordinated care is particularly beneficial 

to the dual eligible population.13 Many believe that health systems can play a critical 

role in building the infrastructure to foster highly efficient, coordinated care, and 

improved communication among care teams that may be particularly beneficial for dual 

eligible beneficiaries.14 At designated cancer centers, such as National Cancer Institute or 

Commission on Cancer accredited programs, there is often increased attention on education, 

communication, treatment planning, and decision making for patients and families with 

cancer. Likewise, Integrated Delivery Networks (IDNs) place a strong emphasis on emphasis 

on efficiency and care coordination. Accordingly, healthcare delivery systems that have an 

affiliation with a cancer center or IDN, may already have resources and systems in place to 

optimize quality of care for dual eligible beneficiaries with cancer. Recognizing that end of 

life care may be a particularly high utilization phase of cancer care, we sought to understand 
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differences in aggressive care for dual eligible beneficiaries and if delivery systems with a 

cancer or integrated focus may be able to mitigate these differences.

Using Surveillance Epidemiology and End Results (SEER) registry data linked with 

Medicare claims data, we evaluated the association between delivery system structure, and 

the receipt of high intensity care at the end of life for dual eligible beneficiaries with cancer. 

We hypothesized that delivery systems with a cancer center or integrated affiliation would 

deliver lower intensity care at the end of life for dual eligible beneficiaries with their focus 

on coordination of care, efficient care delivery, and improved communication.

Methods

Data Sources

We used three data sets to complete our analyses. First, we used SEER-Medicare data 

from 2009–2014 to identify eligible patients, define dual eligibility as well as clinical and 

demographic characteristics, and measure our outcomes of interest. Within SEER-Medicare, 

we used claims from the Medicare Provider Analysis and Review, Carrier, Outpatient, 

Hospice, and Patient Entitlement and Diagnosis Summary files. Second, we used the 

American Hospital Association (AHA) Annual Survey to identify participation in the 

American College of Surgeons Commission on Cancer program and hospital characteristics. 

Third, we used IQVIA’s (formerly IMS Health) Health Care Organization Services dataset 

to identify individual hospitals, clinics, and health systems that comprise integrated delivery 

systems. This dataset links professionals and organizations to allow us to define participants 

of health systems and relationships among them using an identifier unique to the dataset. 

Linkages between SEER-Medicare, AHA Annual Survey, and the IQVIA datasets were 

perfomed using the CMS Certification Number (formerly Medicare Identification or 

Provider Number).

Identification of Study Sample

Using these data, we identified patients between age 66 and 99 years old, who died from 

breast, colon, lung, liver, esophageal, ovarian, prostate, bladder, kidney or pancreatic cancer 

between 2009 and 2014. We used the date of death from the Patient Entitlement and 

Diagnosis Summary File (PEDSF) file to establish the last 12 months of life. We determined 

dual eligibility for patients using the monthly indicator in the PEDSF file. Consistent with 

the Centers for Medicare and Medicaid Services’ definition, a patient was considered dually 

eligible if they had at least one month of dual eligible enrollment in last 12 months of life.9 

We required continuous enrollment in Medicare Parts A and B for the last year of life to 

ensure complete claims data and the ability to fully capture utilization.

Defining Delivery System Types

We characterized delivery systems according to their affiliation with a cancer center or 

integrated delivery system. Those with a cancer focus were identified based on accreditation 

by the American College of Surgeons Commission on Cancer or a National Cancer Institute-

Designated Cancer Center.15 A delivery system was classified as integrated based on prior 

methodology using Becker’s Hospital Review’s list of the top 100 integrated delivery 
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systems.16,17 Based on our prior work demonstrating similar quality outcomes at the end 

of life among cancer focused systems, integrated delivery systems, as well as systems that 

had both a cancer focus and were integrated, we combined these delivery system types into a 

single category (i.e., affiliated delivery systems).18 Delivery systems lacking a cancer focus 

or integration were classified as non-affiliated delivery systems. Patients were assigned to a 

delivery system based on where they received the majority of inpatient hospital care (e.g., 

the hospital with the plurality of MedPAR claims). For patients with a tie in the number of 

MedPAR claims, we assigned the patient to the delivery system with the longest length of 

stay.

End of Life Quality Measures

We utilized seven claims-based end of life quality measures relevant to patients with 

cancer, all evaluated at the patient level (Table 1). Our measures were chosen based on 

recommendations from the National Quality Forum and/or the American Society of Clinical 

Oncology, as well as prior literature establishing these measures as indicators of end of 

life quality of care.8,19–21 Each measure was constructed to identify higher intensity, lower 

quality care in the last 12 months of life and was calculated at the health system level. 

Higher percentages indicate a larger proportion of patients receiving higher intensity care. 

We also created an “all or none” measure for use of high intensity care at the end of life if 

the patient met any of the individual seven measures.22

Statistical Analysis

We first compared patient and delivery system characteristics among dual eligible and 

non-dual eligible beneficiaries using Chi-squared tests. Next, we fit multivariable logistic 

regression models to estimate association between dual status and the probability of patients 

meeting each measure. We adjusted all models for marital status, age, sex, cancer type, 

hospital bed size, and hospital teaching status based on a priori choice guided by a 

conceptual model of factors that may influence utilization and quality at the end of life.23–25 

We specified standard errors to account for clustering at the delivery system level.

Finally, we performed a regression-based decomposition approach, the Blinder-Oaxaca 

method, to determine the relative contribution of the delivery system on the quality of end of 

life care for dual eligible versus non dual eligible beneficiaries.26–31 Statistical analysis was 

performed using Stata version 16, College Station, Texas.32 This study was deemed exempt 

by our Institutional Review Board.

Results

We identified 100,549 Medicare beneficiaries from 2009 through 2014 who died from 

cancer and met our inclusion criteria. Of these, 21,798 (22%) patients were identified as 

dually eligible with 85% being dual eligible for at least 11 of the last 12 months of life. 

The majority (n=79,330, 79%) of patients received care in an affiliated delivery system. 

However, dual eligible beneficiaries were more likely to receive care in a non-affiliated 

delivery system (n=6,028, 28%) compared to non-dual eligible beneficiaries (n=15,191 19%, 

p <0.001).
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Table 2 shows patient and delivery system characteristics stratified by dual eligibility in the 

last year of life. Compared with non-dual beneficiaries, dual eligible beneficiaries dying 

from cancer were less likely to be married (29% versus 53%, p<0.001). Dual-eligible 

beneficiaries were also less likely to be white (68% versus 90%), have Hispanic ethnicity 

(13% versus 3%, p<0.001), and were more often women (55% versus 47%, p<0.001). There 

were no clinically significant differences in the age distribution or types of cancers among 

dual versus non-dual beneficiaries. Dual eligible beneficiaries were more likely to be treated 

in delivery systems that had fewer hospital beds, were non-teaching hospitals, and in census 

areas with higher levels of poverty.

Table 3 displays results from our multivariable model evaluating the receipt of high intensity 

care at the end of life for dual eligible versus non dual eligible beneficiaries. Dual eligible 

patients received higher intensity end of life care across all measures except duration in 

hospice <3 days, and receiving chemotherapy in the last 14 days of life. Dual eligible 

beneficiaries were more likely to die in a hospital setting (30.2% of dual eligible patients 

versus 26.2% non-dual eligible patients, p<0.001) and not be enrolled in hospice at the time 

of death (35.9% dual versus 31.3% non-dual, p<0.001).

When we used the Blinder-Oaxaca decomposition model we were able to break down the 

gap in quality of care between dual and non-dual beneficiaries and examine factors making 

up the differences noted in Table 3. We found receipt of care in an affiliated delivery 

system is associated with fewer hospitalizations in the last 30 days of life, a reduced number 

of deaths in a hospital setting, and improved hospice utilization for dual eligible patients 

compared to dual eligible patients receiving care in a non-affiliated system (Figure 1). 

Specifically, for dual eligible beneficiaries, receiving care at an affiliated delivery system 

reduced the gap in quality by 95% for hospitalizations (p=0.02), 90% for death in a hospital 

setting (p<0.001), and 57% for hospice utilization (p<0.001) compared to dual eligible 

beneficiaries receiving care at non-affiliated delivery systems. Figure 1 presents adherence 

to end of life quality measures for dual eligible beneficiaries stratified according to receipt 

of care in affiliated versus non-affiliated delivery systems. No significant differences were 

attributable to receipt of care in an affiliated system with regards to ICU admissions and 

Emergency Department utilization in the last 30 days of life, receipt of chemotherapy in 

the last 14 days of life, or short duration of hospice utilization. Finally, for our all or none 

outcome evaluating receipt of any measure of high intensity care at the end of life, we again 

noted a positive effect for dual eligible beneficiaries treated in affiliated delivery systems, 

where the gap in quality of care would have been 51% wider in a non-affiliated delivery 

system(p=0.003).

Discussion

We evaluated utilization of end of life care for dual eligible beneficiaries with cancer 

and the impact of delivery system affiliation with a cancer center or integrated delivery 

network. Our study has two principal findings. First, dual eligible beneficiaries dying from 

cancer have higher utilization at the end of life compared to non-dual eligible beneficiaries 

across most measures. Second, certain differences in utilization at the end of life for dual 

eligible beneficiaries are mitigated in part by receiving care at an affiliated delivery system 
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such as a cancer center or integrated delivery network. These findings highlight important 

system-level opportunities to reduce high intensity care at the end of life and improve the 

quality of end of life care for dual eligible patients with cancer.

Our findings of higher utilization at the end of life for dual eligible beneficiaries echoes 

prior work showing increased emergency department visits, as well as higher costs when 

dual eligible patients are hospitalized at the end of life.12,33 Several studies examining 

end of life care for dual eligible patients have found that hospice enrollment is associated 

with lower hospitalizations and readmissions at the end of life, and may be one potential 

strategy to decrease aggressive end-of-life care.34–37 Despite lower utilization and costs 

related to higher intensity care with hospice enrollment, disparities in hospice utilization 

exist, particularly for racial and ethnic minorities, and individuals residing in counties with 

high social vulnerability.38–41 We, similarly, noted lower utilization of hospice among our 

dual eligible beneficiaries compared to non-dual eligible beneficiaries, a difference that was 

mildly impacted by receipt of care in an affiliated system.

Our findings highlight a potential role that delivery system affiliation plays in mitigating 

the negative impact of dual eligibility on receipt of high intensity end of life care. One 

explanation for this may be that affiliation with a cancer center or within an integrated 

delivery system provides access to resources, infrastructure, and a focus on communication 

that can address patient preferences for care at the end of life. Several authors have 

highlighted the benefits of communication and formal advanced care planning on utilization 

at the end of life.42,43 However, a critical component of these discussions is understanding 

patient preferences, which are individualized and differ across racial and ethnic groups 

and are highly relevant within the dual eligible population. Some studies have shown a 

preference for more intensive treatment plans among patients from racial or ethnic minority 

groups.44,45 Barriers to advanced care planning, palliative care, and hospice discussions 

may exist within African American patients to a greater extent than in the White patients 

and need to be assessed in a culturally appropriate manner.46 Examples of possible 

intervention include tailored patient education, improved access to healthcare, and high 

quality communication to establish patient rapport.47,48 Given their low income status, dual 

eligible patients likely also face economic barriers to receiving high quality end of life 

care. Patients must balance competing financial demands to meet basic food, shelter, and 

safety needs versus paying for out of pocket medical expenses.49 Additionally, patients with 

fewer economic resources may have unstable housing and neighborhood environments, or 

a lack of available caregivers, which may make home-based care impossible. Finally, the 

availability of palliative and hospice services (e.g., inpatient hospice beds, hospice providers 

and nurses) is often limited in low income communities, leaving clinics and hospitals as the 

only available resource for end of life care.50,51 A deeper understanding of the barriers and 

needs at the end of life for dual eligible and other vulnerable populations and their support 

systems will be critical to developing policies to eliminate these disparities.

Our study has several limitations. First, we elected to combine integrated delivery systems 

and cancer centers under the umbrella of affiliated delivery systems due to prior work 

showing similar benefits for improving quality in end of life care, as well as a significant 

number of delivery systems that are classified as both cancer centers and integrated systems. 
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However, the mechanisms, resources, and philosophies driving quality differences among 

dual eligible beneficiaries may be different for integrated systems compared to cancer 

centers. Second, because of our inclusion criteria, our findings may not be generalizable 

to dual eligible beneficiaries under the age of 65, which may be important for preferences 

regarding end of life care. Finally, quality of care at the end of life is highly personal. 

Patient preferences are the centerpiece of delivering goal concordant care at the end of 

life. Understanding preferences enables physicians and other health care providers to more 

effectively communicate, educate, and inform about prognostication and available options. 

Ultimately, the pursuit of higher or lower intensity care at the end of life is a decision that 

should be made by the patient with the support of their family and care team.

These limitations notwithstanding, our study has important implications for patients, 

physicians, and health systems. Our findings show a continued disparity in utilization of 

end of life care for dual eligible beneficiaries, however these differences may be mitigated 

in part by the delivery system where a patient receives the majority if their care. While 

often times patients, particularly those with constrained resources, have limited options on 

where to receive care, where patients receive care is a potentially modifiable factor, and 

they may specifically seek out physicians, and other health care providers who they feel 

most comfortable discussing end of life scenarios and preferences with. Physicians and other 

health care providers (e.g., social workers, care navigators), should be aware of this gap 

in care for dual eligible patients, and other vulnerable populations, so that needs can be 

identified, and resources can be appropriately directed to patients and families who need 

them. For health systems, there is an opportunity to improve value in care at the end of life 

by devoting time and resources to help providers develop improved communication skills, 

a deeper knowledge of how to elicit patient preferences across the spectrum of patients 

regardless of vulnerability, and using available resources to deliver goal concordant care.

Acknowledgements

“This study used the linked SEER-Medicare database. The interpretation and reporting of these data are the 
sole responsibility of the authors. The authors acknowledge the efforts of the National Cancer Institute; the 
Office of Research, Development and Information, CMS; Information Management Services (IMS), Inc.; and 
the Surveillance, Epidemiology, and End Results (SEER) Program tumor registries in the creation of the SEER-
Medicare database.”

“The collection of cancer incidence data used in this study was supported by the California Department of Public 
Health as part of the statewide cancer reporting program mandated by California Health and Safety Code Section 
103885; the National Cancer Institute’s Surveillance, Epidemiology and End Results Program under contract 
HHSN261201000140C awarded to the Cancer Prevention Institute of California, contract HHSN261201000035C 
awarded to the University of Southern California, and contract HHSN261201000034C awarded to the Public Health 
Institute; and the Centers for Disease Control and Prevention’s National Program of Cancer Registries, under 
agreement # U58DP003862–01 awarded to the California Department of Public Health. The ideas and opinions 
expressed herein are those of the author(s) and endorsement by the State of California Department of Public 
Health, the National Cancer Institute, and the Centers for Disease Control and Prevention or their Contractors and 
Subcontractors is not intended nor should be inferred. The authors acknowledge the efforts of the National Cancer 
Institute; the Office of Research, Development and Information, CMS; Information Management Services (IMS), 
Inc.; and the Surveillance, Epidemiology, and End Results (SEER) Program tumor registries in the creation of the 
SEER-Medicare database.”

Funding:

National Cancer Institute (1-R01-CA-174768–01-A1 to DCM) and (K08CA237638 to LAH), Research reported in 
this publication was supported by the National Cancer Institutes of Health Under Award Number P30CA046592. 

Herrel et al. Page 7

Cancer. Author manuscript; available in PMC 2022 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The content is solely the responsibility of the authors and does not necessarily represent the official views of the 
National Institutes of Health.

References

1. Centers for Medicare & Medicaid Services. Medicare Hospital Quality 
Chartbook. 2012. http://cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/
HospitalQualityInits/Downloads/MedicareHospitalQualityChartbook2012.pdf.

2. Congressional Budget Office. Dual-Eligible Beneficiaries of Medicare and Medicaid: 
Characteristics, Health Care Spending, and Evolving Policies.; 2014.

3. Bradley CJ, Luo Z, Given CW. Cancer Incidence in Elderly Medicare and Dually Eligible 
Beneficiaries. Health Serv Res. 2008;43(5p1):1768–1779. doi:10.1111/j.1475-6773.2008.00855.x 
[PubMed: 18479409] 

4. Riley GF, Lubitz JD. Long-term trends in Medicare payments in the last year of life. Health Serv 
Res. 2010;45(2):565–576. doi:10.1111/j.1475-6773.2010.01082.x [PubMed: 20148984] 

5. Yabroff KR, Lamont EB, Mariotto A, et al. Cost of care for elderly cancer patients in the United 
States. J Natl Cancer Inst. 2008;100(9):630–641. doi:10.1093/jnci/djn103 [PubMed: 18445825] 

6. Earle CC, Neville BA, Landrum MB, Ayanian JZ, Block SD, Weeks JC. Trends in the 
aggressiveness of cancer care near the end of life. J Clin Oncol. 2004;22(2):315–321. doi:10.1200/
JCO.2004.08.136 [PubMed: 14722041] 

7. Cheung MC, Earle CC, Rangrej J, et al. Impact of aggressive management and palliative care on 
cancer costs in the final month of life. Cancer. 2015;121(18):3307–3315. doi:10.1002/cncr.29485 
[PubMed: 26031241] 

8. Wright AA, Keating NL, Ayanian JZ, et al. Family Perspectives on Aggressive Cancer Care Near 
the End of Life. JAMA. 2016;315(3):284. doi:10.1001/jama.2015.18604 [PubMed: 26784776] 

9. MedPAC. Issues affecting dual-eligible beneficiaries: CMS’s financial alignment 
demonstration and the Medicare savings programs. Rep to Congr Medicare 
Heal. http://www.medpac.gov/docs/default-source/reports/chapter-9-issues-affecting-dual-eligible-
beneficiaries-cms-s-financial-alignment-demonstration-and-t.pdf?sfvrsn=0. Accessed April 23, 
2018.

10. Parikh-Patel A, Morris CR, Kizer KW. Disparities in quality of cancer care. Medicine (Baltimore). 
2017;96(50):e9125. doi:10.1097/MD.0000000000009125 [PubMed: 29390313] 

11. Bradley CJ, Dahman B, Given CW. Treatment and survival differences in older Medicare patients 
with lung cancer as compared with those who are dually eligible for Medicare and Medicaid. J 
Clin Oncol. 2008;26(31):5067–5073. doi:10.1200/JCO.2008.16.3071 [PubMed: 18794546] 

12. Bynum JPW, Austin A, Carmichael D, Meara E. High-Cost Dual Eligibles’ Service Use 
Demonstrates The Need For Supportive And Palliative Models Of Care. Health Aff (Millwood). 
2017;36(7):1309–1317. doi:10.1377/hlthaff.2017.0157 [PubMed: 28679819] 

13. Institute of Medicine, Committee on Understanding and Eliminating Racial and Ethnic Disparities 
in Health Care, Board on Health Policy. Washington, DC: Natinoal Academy Press; 2002. 
Institute of Medicine, Committee on Understanding and Eliminating Racial DNAP 2002. Unequal 
Treatment: Confronting Racial and Ethnic Disparities in Health Care. 2002.

14. Graham CL, Stewart HC, Kurtovich E, Liu P-J. Integration of Medicare and Medicaid for 
dually eligible beneficiaries: A focus group study examining beneficiaries’ early experiences 
in California’s dual financial alignment demonstration. Disabil Health J. 2018;11(1):130–138. 
doi:10.1016/j.dhjo.2017.07.003 [PubMed: 29137878] 

15. National Cancer Institute Cancer Centers https://www.cancer.gov/research/nci-role/cancer-centers.

16. Rodak S 100 Integrated Health Systems to Know. Becker’s Hosp Rev. 2013.

17. Kaye DR, Min HS, Norton EC, et al. System-Level Health-Care Integration and the Costs of 
Cancer Care Across the Disease Continuum. J Oncol Pract. 2018;14(3):e149–e157. doi:10.1200/
JOP.2017.027730 [PubMed: 29443647] 

18. Herrel LA, Zhu Z, Griggs JJ, et al. Association Between Delivery System Structure and Intensity 
of End-of-Life Cancer Care. JCO Oncol Pract. 2020;16(7):e590–e600. doi:10.1200/JOP.19.00667 
[PubMed: 32069191] 

Herrel et al. Page 8

Cancer. Author manuscript; available in PMC 2022 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/Downloads/MedicareHospitalQualityChartbook2012.pdf
http://cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/Downloads/MedicareHospitalQualityChartbook2012.pdf
http://www.medpac.gov/docs/default-source/reports/chapter-9-issues-affecting-dual-eligible-beneficiaries-cms-s-financial-alignment-demonstration-and-t.pdf?sfvrsn=0
http://www.medpac.gov/docs/default-source/reports/chapter-9-issues-affecting-dual-eligible-beneficiaries-cms-s-financial-alignment-demonstration-and-t.pdf?sfvrsn=0
https://www.cancer.gov/research/nci-role/cancer-centers


19. Earle CC, Park ER, Lai B, Weeks JC, Ayanian JZ, Block S. Identifying potential indicators of the 
quality of end-of-life cancer care from administrative data. J Clin Oncol. 2003;21(6):1133–1138. 
doi:10.1200/JCO.2003.03.059 [PubMed: 12637481] 

20. Setoguchi S, Earle CC, Glynn R, et al. Comparison of prospective and retrospective indicators 
of the quality of end-of-life cancer care. J Clin Oncol. 2008;26(35):5671–5678. doi:10.1200/
JCO.2008.16.3956 [PubMed: 19001333] 

21. Campion FX, Larson LR, Kadlubek PJ, Earle CC, Neuss MN. Advancing performance 
measurement in oncology: quality oncology practice initiative participation and quality outcomes. 
J Oncol Pract. 2011;7(3 Suppl):31s–5s. doi:10.1200/JOP.2011.000313 [PubMed: 21886517] 

22. Nolan T, Berwick DM. All-or-None Measurement Raises the Bar on Performance. JAMA. 
2006;295(10):1168. doi:10.1001/jama.295.10.1168 [PubMed: 16522838] 

23. Tran LD. Social Risk Adjustment in Health Care Performance Measures. JAMA Netw Open. 
2020;3(6):e208020. doi:10.1001/jamanetworkopen.2020.8020 [PubMed: 32520356] 

24. Cher BAY, Ryan AM, Hoffman GJ, Sheetz KH. Association of Medicaid Eligibility With Surgical 
Readmission Among Medicare Beneficiaries. JAMA Netw open. 2020;3(6):e207426. doi:10.1001/
jamanetworkopen.2020.7426 [PubMed: 32520361] 

25. CMS. Risk Adjustment in Quality Measurement. https://www.cms.gov/files/document/blueprint-
risk-adjustment.pdf. Accessed July 11, 2021.

26. Jann ETH Zürich Zürich B. The Blinder-Oaxaca Decomposition for Linear Regression Models. Vol 
8.; 2008. 10.1177/1536867X0800800401. Accessed April 12, 2021.

27. Kirby JB, Taliaferro G, Zuvekas SH. Explaining racial and ethnic disparities in health care. Med 
Care. 2006;44(5 Suppl):I64–72. doi:10.1097/01.mlr.0000208195.83749.c3 [PubMed: 16625066] 

28. Oaxaca R Male-Female Wage Differentials in Urban Labor Markets. Int Econ Rev (Philadelphia). 
1973;14(3):693. doi:10.2307/2525981

29. Fairlie RW. AN EXTENSION OF THE BLINDER-OAXACA DECOMPOSITION TECHNIQUE 
TO LOGIT AND PROBIT MODELS.; 2003. http://www.econ.yale.edu/~egcenter/http://ssrn.com/
abstract=497302http://www.econ.yale.edu/~egcenter/research.htm. Accessed April 12, 2021.

30. Finks JF, Osborne NH, Birkmeyer JD. Trends in Hospital Volume and Operative Mortality 
for High-Risk Surgery. N Engl J Med. 2011;364(22):2128–2137. doi:10.1056/NEJMsa1010705 
[PubMed: 21631325] 

31. Blinder AS. Wage Discrimination: Reduced Form and Structural Estimates. J Hum Resour. 
1973;8(4):436. doi:10.2307/144855

32. StataCorp. Stata Statistical Software: Release 16. 2019.

33. Guadagnolo BA, Liao K-P, Giordano SH, Elting LS, Shih Y-CT. Variation in Intensity and Costs 
of Care by Payer and Race for Patients Dying of Cancer in Texas. Med Care. 2015;53(7):591–598. 
doi:10.1097/MLR.0000000000000369 [PubMed: 26067883] 

34. Whitney P, Chuang EJ, Chuang EJ. Relationship between insurance and 30-day readmission rates 
in patients 65 years and older discharged from an acute care hospital with hospice services. J Hosp 
Med. 2016;11(10):688–693. doi:10.1002/jhm.2613 [PubMed: 27222206] 

35. Obermeyer Z, Makar M, Abujaber S, Dominici F, Block S, Cutler DM. Association Between the 
Medicare Hospice Benefit and Health Care Utilization and Costs for Patients With Poor-Prognosis 
Cancer. JAMA. 2014;312(18):1888. doi:10.1001/jama.2014.14950 [PubMed: 25387186] 

36. Dobbs D, Meng H, Hyer K, Volicer L. The influence of hospice use on nursing home and hospital 
use in assisted living among dual-eligible enrollees. J Am Med Dir Assoc. 2012;13(2):189.e9–
189.e13. doi:10.1016/j.jamda.2011.06.001

37. Gozalo PL, Miller SC, Intrator O, Barber JP, Mor V. Hospice effect on government expenditures 
among nursing home residents. Health Serv Res. 2008;43(1 Pt 1):134–153. doi:10.1111/
j.1475-6773.2007.00746.x [PubMed: 18211522] 

38. Taylor JS, Rajan SS, Zhang N, et al. End-of-Life Racial and Ethnic Disparities Among Patients 
With Ovarian Cancer. J Clin Oncol. 2017;35(16):1829–1835. doi:10.1200/JCO.2016.70.2894 
[PubMed: 28388292] 

39. Abbas A, Madison Hyer J, Pawlik TM. Race/Ethnicity and County-Level Social Vulnerability 
Impact Hospice Utilization Among Patients Undergoing Cancer Surgery. Ann Surg Oncol. October 
2020:1–9. doi:10.1245/s10434-020-09227-6

Herrel et al. Page 9

Cancer. Author manuscript; available in PMC 2022 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cms.gov/files/document/blueprint-risk-adjustment.pdf
https://www.cms.gov/files/document/blueprint-risk-adjustment.pdf
http://www.econ.yale.edu/~egcenter/http://ssrn.com/abstract=497302http://www.econ.yale.edu/~egcenter/research.htm
http://www.econ.yale.edu/~egcenter/http://ssrn.com/abstract=497302http://www.econ.yale.edu/~egcenter/research.htm


40. Gruneir A, Mor V, Weitzen S, Truchil R, Teno J, Roy J. Where people die: a multilevel approach 
to understanding influences on site of death in America. Med Care Res Rev. 2007;64(4):351–378. 
doi:10.1177/1077558707301810 [PubMed: 17684107] 

41. Cross SH, Kaufman BG, Quest TE, Warraich HJ. National Trends in Hospice Facility Deaths 
in the United States, 2003–2017. J Pain Symptom Manage. 2021;61(2):350–357. doi:10.1016/
j.jpainsymman.2020.08.026 [PubMed: 32858165] 

42. Gupta A, Jin G, Reich A, et al. Association of Billed Advance Care Planning with End-of-
Life Care Intensity for 2017 Medicare Decedents. J Am Geriatr Soc. 2020;68(9):1947–1953. 
doi:10.1111/jgs.16683 [PubMed: 32853429] 

43. Starr LT, Ulrich CM, Corey KL, Meghani SH. Associations Among End-of-Life Discussions, 
Health-Care Utilization, and Costs in Persons With Advanced Cancer: A Systematic Review. Am J 
Hosp Palliat Care. 2019;36(10):913–926. doi:10.1177/1049909119848148 [PubMed: 31072109] 

44. Barnato AE, Anthony DL, Skinner J, Gallagher PM, Fisher ES. Racial and Ethnic Differences 
in Preferences for End-of-Life Treatment. J Gen Intern Med. 2009;24(6):695–701. doi:10.1007/
s11606-009-0952-6 [PubMed: 19387750] 

45. LoPresti MA, Dement F, Gold HT. End-of-Life Care for People With Cancer From Ethnic Minority 
Groups. Am J Hosp Palliat Med. 2016;33(3):291–305. doi:10.1177/1049909114565658

46. Rhodes RL, Ukoha NCE, Williams KA, et al. Understanding Underuse of Advance Care Planning 
Among a Cohort of African American Patients With Advanced Cancer: Formative Research That 
Examines Gaps in Intent to Discuss Options for Care. Am J Hosp Palliat Med. 2019;36(12):1057–
1062. doi:10.1177/1049909119843276

47. Mayeda DP, Ward KT. Methods for overcoming barriers in palliative care for ethnic/
racial minorities: a systematic review. Palliat Support Care. 2019;17(6):697–706. doi:10.1017/
S1478951519000403 [PubMed: 31347483] 

48. Laury ER, MacKenzie-Greenle M, Meghani S. Advance Care Planning Outcomes in African 
Americans: An Empirical Look at the Trust Variable. J Palliat Med. 2019;22(4):442–451. 
doi:10.1089/jpm.2018.0312 [PubMed: 30585746] 

49. Lyckholm LJ, Coyne PJ, Kreutzer KO, Ramakrishnan V, Smith TJ. Barriers to effective palliative 
care for low-income patients in late stages of cancer: report of a study and strategies for 
defining and conquering the barriers. Nurs Clin North Am. 2010;45(3):399–409. doi:10.1016/
j.cnur.2010.03.007 [PubMed: 20804885] 

50. O’Mahony S, McHenry J, Snow D, Cassin C, Schumacher D, Selwyn PA. A review of 
barriers to utilization of the medicare hospice benefits in urban populations and strategies for 
enhanced access. J Urban Health. 2008;85(2):281–290. doi:10.1007/s11524-008-9258-y [PubMed: 
18240022] 

51. Virnig BA, Ma H, Hartman LK, Moscovice I, Carlin B. Access to Home-Based Hospice Care for 
Rural Populations: Identification of Areas Lacking Service. J Palliat Med. 2006;9(6):1292–1299. 
doi:10.1089/jpm.2006.9.1292 [PubMed: 17187537] 

Herrel et al. Page 10

Cancer. Author manuscript; available in PMC 2022 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Receipt of high intensity end of life care for dual eligible beneficiaries stratified by and 

delivery system affiliation. (*indicates significant contribution of delivery system affiliation 

to quality of care, p<0.05)
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Table 1

Measure

>1 hospitalization in last 30 days of life

Admitted to ICU in last 30 days of life

Death in a hospital setting

>1 Emergency Department visit in last 30 days of life

Chemotherapy in last 14 days of life

Percentage of cancer deaths NOT enrolled in hospice

Percentage of patients with <3 days in hospice
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Table 2

Characteristic Total Dual Non-Dual P value

n % n % n %

Marital Status <.0001

Single 8,504 8 3,435 16 5,069 6

Married 48,391 48 6,277 29 42,114 53

Divorced/Separated 9,247 9 3,695 17 5,552 7

Widowed 30,032 30 7,373 34 22,659 29

Unknown 4,375 4 1,018 5 3,357 4

Age (years) <.0001

66 to 69 16,870 17 4,235 19 12,635 16

70 to 74 23,107 23 5,293 24 17,814 23

75 to 79 22,395 22 4,802 22 17,593 22

80 to 84 19,710 20 3,830 18 15,880 20

85 or above 18,467 18 3,638 17 14,829 19

Race <.0001

White 85,974 86 14,915 68 71,059 90

Black 9,297 9 4,072 19 5,225 7

Asian or Pacific Islander 4,770 5 2,627 12 2,143 3

American Indian/Alask 391 <1 150 1 241 <1

Unknown 117 <1 34 <1 83 <1

Ethnicity <.0001

Hispanic 5,369 5 2,785 13 2,584 3

Non-Hispanic 95,180 95 19,013 87 76,167 97

Sex <.0001

Male 51,279 51 9,795 45 41,484 53

Female 49,270 49 12,003 55 37,267 47

Cancer Type <.0001

Bladder 4,967 5 856 4 4,111 5

Breast 4,986 5 1,302 6 3,684 5

Colorectal 13,631 14 3,259 15 10,372 13

Esophagus 3,054 3 564 3 2,490 3

Kidney 2,645 3 519 2 2,126 3

Liver 3,116 3 1,062 5 2,054 3

Lung 48,359 48 10,583 49 37,776 48

Ovarian 3,260 3 587 3 2,673 3

Pancreas 12,440 12 2,276 10 10,164 13

Prostate 4,091 4 790 4 3,301 4

Urban/Rural <.0001

Urban 82,336 82 17,244 79 65,092 83
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Characteristic Total Dual Non-Dual P value

n % n % n %

Rural 18,213 18 4,554 21 13,659 17

Hospital Bed Size <.0001

6–199 beds 27,650 28 6,726 31 20,924 27

200–399 beds 39,967 40 8,833 41 31,134 40

400 or more beds 32,932 33 6,239 29 26,693 34

Teaching Hospital <.0001

Teaching hospital 49,474 49 9,735 45 39,739 50

Non-Teaching hospital 51,075 51 12,063 55 39,012 50

Census Poverty Percentage <.0001

0%–<5% poverty 21,001 21 2,061 9 18,940 24

5% to <10% poverty 23,793 24 3,385 16 20,408 26

10% to <20% poverty 27,216 27 6,263 29 20,953 27

20% to 100% poverty 20,301 20 7,711 35 12,590 16

Unknown 8,238 8 2,378 11 5,860 7

Delivery System <.0001

Affiliated (Cancer Center and/or Integrated) 79,330 79 15,770 72 63,560 81

Non-affiliated 21,219 21 6,028 28 15,191 19

Overall Dual Status 100,549 100 21,798 22 78,751 78
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Table 3

Outcome Dual Non-dual Difference p-value

>1 hospitalization in last 30 days of life 12.6% 11.3% 1.3% <0.001

Admitted to ICU in last 30 days of life 16.9% 15.3% 1.6% <0.001

Death in acute care setting 30.2% 26.2% 3.9% <0.001

>1 Emergency Department visit in last 30 days of life 14.6% 12.1% 2.4% <0.001

Chemotherapy in last 14 days of life 3.9% 6.3% −2.4% <0.001

Percentage of deaths NOT enrolled in hospice 35.9% 31.3% 4.6% <0.001

Percentage of patients with <3 days in hospice 26.9% 27.6% −0.70% 0.111

All or none 52.8% 48.0% 4.6% <0.001
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