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Abstract

Background: Post-acute care outcomes for patients with cancer <65 with multiple payers are largely unknown.
Objective: Describe the population and outcomes of younger adults discharged to skilled nursing facility (SNF)
and those discharged home or with home health care six months following hospitalization.
Design: Descriptive cohort analysis.
Setting/Subjects: Using a linkage between the Colorado All Payers Claims Database and the Colorado Central
Cancer Registry, we studied patients <65 with stage III or IV advanced cancer between 2012 and 2017.
Measurements: Receipt of cancer treatment, 30-day readmission, death, and hospice use. Groups of interest
were compared by patient demographics and disease characteristics using chi-square tests. Logistic regression
was used to describe unadjusted and adjusted outcome rates among discharge setting. Kaplan-Meier method
was used to estimate survival by discharge destination.
Results: Three percent of patients were discharged to SNF, 79.0% to home, and 18.0% to home health care.
SNF discharges were less likely to receive cancer treatment. Among decedents, 39.0%, 51.0%, and 58.0% of
SNF, home, and home health care discharges received hospice, respectively. Patients with Medicaid were more
likely to be discharged to an SNF. Black/Hispanic patients were more likely to have Medicaid and received less
radiation and hospice care, irrespective of discharge location. Those who were discharged to SNF were more
likely to receive radiation compared to White patients.
Conclusions: Younger patients with cancer discharged to SNF were unlikely to receive cancer treatment and
hospice care before death. Racial disparities exist in cancer treatment receipt and hospice use warranting further
investigation.
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Introduction

Hospitalized older adults with advanced cancer
discharged to a skilled nursing facility (SNF) are un-

likely to receive further cancer treatment, have high hospital
readmission rates, and have minimal hospice use.1 SNF care
is one part of the post-acute care (PAC) continuum that in-
cludes long-term acute care hospitals, inpatient rehabilitation
facilities, and home health care. Forty-four percent of hos-
pitalized patients used PAC services in 2018 at a cost of $60

billion, a trend in part driven by shorter hospital stays.2 Pa-
tients who discharge to SNF are typically older, are more
medically complex, and have higher hospital readmission
rates than those strong enough to discharge home.3 Among
patients using a PAC facility within the last 30 days of life,
about half returned to a hospital before death.4

Hospitalized older adults with advanced cancer and func-
tional impairment have higher symptom burden, longer hos-
pital stay,s and worse survival, and those discharged to PAC
facilities experience symptom burden similar to patients with
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cancer discharged to hospice.4,5 Readmissions are high for
those who are discharged to an SNF, where only 21.0% re-
ceived subsequent chemotherapy and nearly a third were
readmitted within 30 days.1 The need for SNF-level care in-
dicates significant functional impairment. Based on what is
known about functional decline in advanced cancer, even with
intensive rehabilitation, the progressive functional decline
may not be reversible for older adults with lower reserve.6,7

Therefore, the low rates of cancer treatment in patients
discharged to SNF, who are not functionally able to manage
at home, are consistent with current American Society of
Clinical Oncology (ASCO) guidelines.8 However, these
findings also suggest that many older adults with cancer are
cycling between SNFs and hospitals in the final months of life
and are at high risk for being ‘‘rehabbed to death.’’9

The PAC outcomes of younger adults with advanced
cancer in SNFs are unknown due to a lack of available
population-based data for younger patients with multiple
payers. Prior studies have demonstrated that younger patients
with cancer, who have Medicaid insurance, are more likely to
receive aggressive care and have low rates of hospice use
before death.10,11 Evaluations of racial and ethnic disparities
have been mixed with some studies showing that Black and
Hispanic patients have increased health care utilization and
receive aggressive care near the end of life.10,12,13

These studies have not described the outcomes of this
population in PAC where they may have additional support
from home health care or a, SNF stay. Conversely, there may
be additional barriers Black/Hispanic patients experience in
PAC, which may contribute to poor outcomes (e.g., bias,
structural racism, language). In this context, we leverage an
existing linkage between the Colorado All Payers Claims
Database (APCD) and the Colorado Central Cancer Registry
(CCCR) to describe outcomes of hospitalized adults <65 with
advanced cancer, who are discharged to home, home with
home health care, or to SNF. A major limitation of secondary
data sources is the lack of documented functional status.

However, in this descriptive study, we use discharge lo-
cation as a surrogate for functional status and examine out-

comes across discharge locations. We describe racial and
ethnic differences in health care utilization, receipt of future
cancer treatment and hospice use near the end of life. One
advantage of this longitudinal linkage is that it allows us to
study data from multiple payers and settings. Because of
linkage to the cancer registry, time and stage at diagnosis and
date of death can be accurately ascertained.

Methods

Data source

The data source was a linkage between the APCD and the
CCCR. Colorado APCD is a database that includes health
care insurance claims and dates of service from commercial
health insurance plans, Medicare, and Colorado’s Medicaid
program (Health First Colorado).14 The CCCR is Colorado’s
statewide database of cancer diagnoses and includes cancer
site, stage at diagnosis, initial treatment, and month and year of
diagnosis.15 The data also include patient demographic char-
acteristics such as age, sex, race, ethnicity, marital status, and
patient geographic information. The Colorado APCD and
CCCR were linked using probabilistic linkage methods
achieving an overall linkage rate of 93.0%, with close to 99.0%
linkage rate for Medicaid and Medicare beneficiaries.16

Sample selection

We selected patients with a newly diagnosed solid tumor
cancer from 2012 to 2017 (n = 61,845). Solid tumors selected
were as follows: colorectal, pancreas, bladder, lung, breast,
prostate, melanoma, ovarian, kidney, thyroid, esophageal,
gastric, uterine, liver, and oropharyngeal cancer. We limited
our sample to patients with American Joint Committee on
Cancer, 7th Edition Stage III or IV (n = 14,695) tumors, and
selected those younger than age 65 (n = 5394). We defined the
index hospitalization as the first inpatient hospitalization
claim of patients with cancer in our study period, who were
discharged to an SNF, home, or home with home health care
(n = 3275) (Fig. 1).

FIG. 1. CONSORT diagram.
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We excluded 72 patients who were discharged to a, SNF
and only had Medicaid listed as their primary insurance
provider, with no secondary insurance provider. Facilities in
the APCD licensed as a ‘‘Skilled Nursing Facility’’ can have
both SNF beds, covered by Medicare or private insurance,
and long-term care beds, covered by Medicaid. Colorado
Medicaid does not provide a skilled or rehabilitation benefit
for its beneficiaries so patients with only Medicaid insurance
residing at a facility were presumed to be receiving custodial
care and not SNF care, and thus were excluded from our
sample. The Colorado Multiple Institutional Review Board
approved this study.

Groups

Analyses were conducted among patients in three groups
based on the discharge destination from an inpatient hospi-
talization: (1) SNF (n = 90), (2) home (n = 2580), and (3)
home with home health care (n = 605). Discharge destination
was determined by discharge status and discharge facility
information recorded on the inpatient hospitalization claim.

Outcomes

Claims in the 6 months after hospital discharge were used
to obtain the following outcome measures: receipt of cancer
treatment, hospice use, emergency department (ED) visits,
30-day readmission, and receipt of cancer treatment within
14 days before death. The National Quality Forum has en-
dorsed indicators of overly aggressive end of life care to
include the following: hospitalizations, ED visits, or inten-
sive care unit stays within the last month of life, chemo-
therapy less than or equal to two weeks before death, and late
or absent hospice referrals.17

CPT codes, the Healthcare Common Procedure Coding
System (HCPCS) codes, ICD-9 and ICD-10 procedure and
diagnosis codes, and National Drug Codes (NDCs) were used
to identify treatment received, including intravenous (IV)
chemotherapy, radiation, and IV targeted therapy. We
defined IV targeted therapy as the receipt of one of the fol-
lowing drugs: bevacizumab, cetuximab, everolimus, panitu-
mumab, ramucirumab, and ziv-aflibercept. Hospice use was
measured among decedents during the six-month follow-up
period (Appendix Table A1). Registry data included the last
date of contact and vital status information. For deceased
patients, the last date of contact was used as their date of
death. For the cohort discharged to SNF, we evaluated pre-
dictors of health outcomes in the six-month follow-up period
and five-year survival.

Control variables

We included patient demographics, tumor characteristics
at diagnosis, prior health conditions, and payer as control
variables in our analyses. Cancer registry data were used to
determine patient sex, age at diagnosis, race/ethnicity, mar-
ital status, year of diagnosis, primary cancer site, and stage at
diagnosis. Race/ethnicity data in the CCCR are entered at the
hospital by a trained certified tumor registrar who abstracts
data from medical charts. These data are checked for quality
at the CCCR as part of regular quality control audits to assure
quality data. Specific health conditions of interest were
identified using the Centers for Medicare and Medicaid

Services’ Chronic Conditions Data Warehouse Algorithm
and included hypertension, diabetes, chronic kidney disease,
chronic obstructive pulmonary disease (COPD), heart dis-
ease, heart failure, stroke, depression, cognitive disorder,
tobacco use, alcohol use, and drug use.18

These conditions were used in the analysis as the sum of
comorbidities. We were unable to perform analysis on sep-
arate racial and ethnic groups because sample sizes were too
small to disaggregate. As a result, Black and Hispanic pa-
tients were combined for analysis and their outcomes com-
pared to White patients.

Statistical analysis

The three patient groups of interest were compared by
patient demographics and disease characteristics using chi-
square tests. Logistic regression models were estimated
separately to estimate unadjusted and adjusted rates of re-
ceipt of anticancer treatment, death, hospice use, ED visit,
and 30-day readmission during the 6-month follow-up period
by discharge group and race. We present average predicted
probabilities (predictive margins) so rates from unadjusted
and adjusted models are comparable and easier to interpret.
In addition, we present marginal effects to easily interpret the
change in predicted probabilities by discharge destination.
Kaplan-Meier curves were used to estimate survival by dis-
charge destination. All statistical analyses were completed
using SAS 9.4 (SAS Institute, Cary, NC) and Stata 16.

Results

Patient characteristics

Our study population consisted of 3275 adults with stage
III or IV advanced solid tumor cancer (Table 1). The average
age of patients was 54 years and 72% identified as White
Non-Hispanic, 17.0% Hispanic, and 6.0% Black. The 5.0%
of patients categorized as ‘‘other’’ or ‘‘unknown’’ were in-
cluded in our regression analysis with White patients. Three
percent of patients discharged to an SNF, 79.0% discharged
home, and 18.0% discharged home with home health care
(Table 2). Patients who discharged to SNF had more co-
morbidities and were less often married or partnered.

Patient outcomes by discharge destination

Home. Seventy-nine percent of younger adults dis-
charged home after their hospitalization. Thirty percent were
readmitted within 30 days of discharge and 18% had died at
6-month follow-up. Only half received hospice care before
death. Forty-eight percent of patients received chemotherapy,
23.0% received radiation, and 8.0% received targeted therapy
after discharge home. Thirty-seven percent, 22.0%, and 8.0%
of patients received chemotherapy, radiation, or targeted
therapy within 14 days of death. These outcomes were similar
when adjusted for covariates.

Home with home health care. Eighteen percent of
patients discharged home with home health care. Twenty-
two percent were readmitted within 30 days, 35.0% had an
ED visit, and 20.0% had died at 6-month follow-up. Sixty
percent of deceased patients received hospice care before
death and 40.0% had a hospice length of stay (LOS) less
than three days. Forty-two percent of patients received
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chemotherapy after hospital discharge and about a third
received chemotherapy within 14 days of death when ad-
justed for covariates.

Skilled nursing facility. Three percent of younger hos-
pitalized adults with advanced cancer discharged to an SNF.
Thirty-three percent were readmitted within 30 days. When
adjusting for covariates, 21.0%, 16.0%, and 7.5% of SNF dis-
charges received IV chemotherapy, radiation therapy, and IV
targeted therapy, respectively, after hospitalization. Forty per-
cent of SNF discharges died within six months of hospitaliza-
tion compared to 18.5% and 19.0% of patients discharged home

and home with home health care, respectively (Fig. 2). Only
39.0% of younger adults received hospice care before death and
approximately half had a hospice LOS less than three days.

Outcomes by payer and race/ethnicity. Payer source
by race and ethnicity type is shown in Table 3. Of the White
patients in this cohort, 43.0% had private commercial in-
surance, 49.0% had Medicaid, and 8.0% had either Medicare
or Medicare Advantage (MA) insurance. Eighteen percent,
75.0%, and 7.0% of Hispanic patients had private commer-
cial insurance, Medicaid, and either Medicare or MA, re-
spectively. Of the Black patients in this cohort, 19.0% had

Table 1. Descriptives by Discharge Group

Category Value Overall n (%) SNF n (%) Home n (%) Home health n (%)

Overall 3275 (100.0) 90 (2.7) 2580 (78.7) 605 (18.4)
Sex Male 1651 (50.4) 44 (48.9) 1298 (50.3) 309 (51.1)

Female 1624 (49.6) 46 (51.1) 1282 (49.7) 296 (48.9)
Age 21–30 54 (1.6) 0 (0.0) 47 (1.8) 7 (1.2)

31–40 196 (6.0) 0 (0.0) 169 (6.6) 27 (4.5)
41–50 575 (17.6) 3 (3.3) 482 (18.7) 90 (14.9)
51–60 1573 (48.0) 47 (52.2) 1216 (47.1) 310 (51.2)
61–64 877 (26.8) 40 (44.4) 666 (25.8) 171 (28.3)

Race/ethnicity White/non-Hispanic 2357 (72.0) 75 (83.3) 1833 (71.0) 449 (74.2)
Hispanic 553 (16.9) 13 (14.4) 450 (17.4) 90 (14.9)
Black 201 (6.1) 2 (2.2) 163 (6.3) 36 (6.0)
Other 121(3.7) 0 (0.0) 100 (3.9) 21 (3.5)
Unknown 43 (1.3) 0 (0.0) 34 (1.3) 9 (1.5)

Marital status Not married or partnered 1701 (51.9) 75 (83.3) 1286 (49.8) 340 (56.2)
Married or partnered 1563 (47.7) 15 (16.7) 1284 (49.8) 264 (43.6)
Unknown 11 (0.3) 0 (0.0) 10 (0.4) 1 (0.2)

Primary payer Medicare 132 (4.0) 14 (15.6) 95 (3.7) 23 (3.8)
Medicaid 1834 (56.0) 42 (46.7)a 1430 (55.4) 362 (59.8)
Commercial 1186 (36.2) 22 (24.4) 972 (37.7) 192 (31.7)
Medicare Advantage 123 (3.8) 12 (13.3) 83 (3.2) 28 (4.6)

Lung cancer Stage III 212 (6.5) 6 (6.7) 170 (6.6) 36 (6.0)
Stage IV 570 (17.4) 25 (27.8) 458 (17.8) 87 (14.4)
N/A 2493 (76.1) 59 (65.6) 1952 (75.7) 482 (79.7)

Colorectal cancer Stage III 221 (6.7) 2 (2.2) 147 (5.7) 72 (11.9)
Stage IV 377 (11.5) 11 (12.2) 289 (11.2) 77 (12.7)
N/A 2677 (81.7) 77 (85.6) 2144 (83.1) 456 (75.4)

Breast cancer Stage III 207 (6.3) 2 (2.2) 182 (7.1) 23 (3.8)
Stage IV 163 (5.0) 4 (4.4) 127 (4.9) 32 (5.3)
N/A 2905 (88.7) 84 (93.3) 2271 (88.0) 550 (90.9)

Pancreatic cancer Stage III 46 (1.4) 0 (0.0) 39 (1.5) 7 (1.2)
Stage IV 174 (5.3) 6 (6.7) 146 (5.7) 22 (3.6)
N/A 3055 (93.3) 84 (93.3) 2395 (92.8) 576 (95.2)

Other cancer Stage III 422 (12.9) 5 (5.6) 358 (13.9) 59 (9.8)
Stage IV 883 (27.0) 29 (32.2) 664 (25.7) 190 (31.4)
N/A 1970 (60.2) 56 (62.2) 1558 (60.4) 356 (58.8)

Prior visit with oncologist No 2109 (64.4) 65 (72.2) 1715 (66.5) 329 (54.4)
Yes 1166 (35.6) 25 (27.8) 865 (33.5) 276 (45.6)

Sum of comorbidities 0 708 (21.6) 6 (6.7) 586 (22.7) 116 (19.2)
1 787 (24.0) 13 (14.4) 633 (24.5) 141 (23.3)
2 713 (21.8) 20 (22.2) 565 (21.9) 128 (21.2)
3 488 (14.9) 18 (20.0) 377 (14.6) 93 (15.4)
4 265 (8.1) 11 (12.2) 197 (7.6) 57 (9.4)
5 or more 314 (9.6) 22 (24.4) 222 (8.6) 70 (11.6)

Comorbidities of interest are prior hypertension, diabetes, chronic kidney disease, chronic obstructive pulmonary disease, heart disease,
heart failure, stroke, depression, cognitive disease, tobacco use, alcohol use, or drug use.

aPatients discharged to SNF and whose primary payer was Medicaid had to have Medicare or Commercial coverage listed in their
secondary insurance to be included in this study. Those with ONLY Medicaid have been excluded.

SNF, skilled nursing facility.
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private commercial insurance, 73.0% had Medicaid, and
8.0% had Medicare or MA. Younger adults who discharged
to an SNF were more likely to have Medicaid. Of SNF pa-
tients whose primary payer was Medicaid, 62.0% were dual
eligible, and 38.0% had private secondary insurance.

When adjusting for covariates, there were significant dis-
parities between White and Black/Hispanic patients for ra-
diation and hospice use regardless of discharge location, as
shown in Table 4. Eighteen percent of Black/Hispanic pa-
tients received radiation treatment compared to 24.5% of
White patients ( p = 0.000). Only 43.0% of Black/Hispanic
decedents received hospice care compared to 55.0% of White
decedents ( p = 0.008). Interactions between race and eth-
nicity and discharge destination were not significant, except
for the outcome of radiation. Marginal effects for the out-
come of radiation for Black/Hispanic patients discharged to
SNF, home, and home with home health care were 19.9%,
-8.3%, and -0.2%, respectively ( p-value = 0.006).

Discussion

This study describes the PAC outcomes of hospitalized
adults <65 with advanced cancer in Colorado. Younger adults
rarely discharged to SNF, but those who did, were unlikely to

receive further cancer treatment, had high rates of read-
mission, and had high mortality with low hospice utilization.
Half of all SNF discharges had died at six-month follow-
up. Most patients discharged home after hospitalization and
also had high readmission rates, and approximately half
subsequently received chemotherapy. About 20% of patients
discharged home with home health care and 60% of dece-
dents in this cohort received hospice care. Black/Hispanic
patients were more likely to have Medicaid as their primary
insurance and received less radiation and hospice care irre-
spective of discharge location; those who discharged to SNF,
however, were more likely to receive radiation compared to
White patients.

Our findings highlight an important knowledge gap re-
garding rehabilitative gains that patients with advanced
cancer experience during their SNF stay. Minimum Data
Set—ADL scores have been developed to assess changes in
ADL self-performance, but studies evaluating functional
change have primarily focused on long-term care populations
and not PAC patients.19–21 Previous research has shown a
significant correlation between functional status and survival,
hospitalization, and institutionalization for older adults with
cancer.22–27 Half the SNF discharges died within six months,
emphasizing the need to better support SNFs in caring for
patients with serious illness and improving identification of
those most likely to benefit from care in this setting.

There is a critical lack of palliative care delivery in SNFs that
places adults with cancer at risk for receiving burdensome
transitions of care and aggressive treatment near the end of
life.28,29 The sickest patients in our study, who were function-
ally debilitated to need SNF care, were also the patients who
had the lowest hospice use, highest mortality, and highest 30-
day readmission rate. They would benefit from palliative care,
which has been shown to help with shared decision making,
enhance communication, and reduce low-value care.30–33 Pal-
liative care delivery models studied in nursing homes have
focused on long-term care populations and have been chal-
lenging to scale, replicate, and achieve diffusion.34–36

Misaligned health policies in acute and PAC likely con-
tribute to poor outcomes. The Prospective Payment System

Table 2. Outcomes at Six Months by Discharge Destination

N

Unadjusted rates Adjusteda rates

SNF n (%) Home n (%) Home health n (%) SNF Home Home health

Patients, n 3275 90 2580 605 90 2580 605
30 days readmit 3275 30 (33.3) 775 (30.0) 135 (22.3) 28.5 30.4 21.7
Death 3275 45 (50.0) 470 (18.2) 121 (20.0) 39.8 18.5 19.3
Hospiceb 636 17 (37.8) 238 (50.6) 72 (59.5) 38.9 50.9 58.1
Hospice LOS <3 daysb 636 8 (17.8) 166 (35.3) 48 (39.7) 21.3 34.9 39.4
Chemotherapy 3275 22 (24.4) 1229 (47.6) 251 (41.5) 25.7 47.5 41.8
Radiation 3275 13 (14.4) 595 (23.1) 139 (23.0) 12.6 23.3 22.4
Targeted treatment 3275 1 (1.1) 155 (6.0) 36 (3.0) 1.3 5.9 6.1
ED visit 3275 24 (26.7) 833 (32.3) 209 (34.6) 24.2 32.7 33.4
Chemotherapy before deathc 2178 21 (21.0) 1193 (36.7) 252 (30.9) 20.8 36.6 31.2
Radiation before deathc 2178 17 (17.3) 755 (22.4) 158 (20.0) 16.0 22.4 20.0
Targeted chemotherapy before deathc 2178 5 (6.2) 229 (8.4) 59 (8.6) 7.5 8.3 8.7

aAdjusted for age, sex, race, stage at diagnosis, primary payer, and comorbidities.
bOnly among those who died in six-month follow-up.
cDeath at any point, not limited to six-month follow-up period.
ED, emergency department; LOS, length of stay.

FIG. 2. Overall survival, censored at five years, by dis-
charge group.
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provides fixed reimbursement to hospitals for care delivered.
This incentivizes hospitals to diagnose and treat patients
faster and have shorter hospital stays, which can lead to pa-
tients being discharged ‘‘sicker and quicker.’’37 This pay-
ment structure disincentivizes hospitals from keeping
patients admitted longer to communicate prognosis and bet-
ter understand values and preferences for care.

Even if patients understand their poor prognosis and wish
to discharge home with hospice, those with limited support
and/or high care needs may still be forced to discharge to an
SNF due to lack of robust home and community-based ser-
vices. The Hospital Readmissions Reduction Program is a
Medicare value-based program that penalizes hospitals for
30-day readmissions, for specific medical conditions; how-
ever cancer is not a condition targeted by the policy. Since the
implementation of this Program, readmissions have declined
across all insurance types, although patients with Medicaid
continue to have higher readmission rates than those with
Medicare.38

These results also add to a growing body of literature
demonstrating racial disparities in cancer care.39–43 Black/
Hispanic patients received less radiation before death than
White patients regardless of discharge location; however,
discharge to SNF resulted in an increased receipt of radiation
therapy for this population. Low rates of cancer treatment in
the SNF cohort are likely reflective of the functional im-
pairment that led to a skilled need for rehabilitation. ASCO

recommends against the use of chemotherapy in patients with
solid tumors, who have an Eastern Cooperative Oncology
Group performance status score ‡3.8

Radiation therapy, however, can be used both for disease-
modifying therapy or to provide symptom relief near the end
of life.44 This has important implications as our study only
included adults with advanced cancer for whom palliative
radiation may be indicated. We hypothesize that Black/
Hispanic patients may be more likely to receive radiation
after SNF discharge because of increased care coordination
and transportation resources available. Seventy-three percent
of Black/Hispanic patients had Medicaid as their primary
insurer and the majority who discharged to SNF were dual
eligible. Social determinants of health, such as food and
housing insecurity, transportation needs, and lack of paid sick
leave, disproportionately disadvantage Medicaid and dual-
eligible beneficiaries, who in our study were more likely to be
Black and Hispanic.45,46

Limitations

Some limitations are notable. We used a secondary claims
database that does not include measures of functional status,
social support, or patient care goals, which might influence
outcomes. The APCD is limited to Colorado and only cap-
tures some insurance plans limiting generalizability of these
findings across state lines. Categorizing Black and Hispanic

Table 3. Payer Source by Race and Ethnicity

Private n (%) Medicare n (%) Medicare advantage n (%) Medicaid n (%)

White, NH (N = 2357) 1005 (42.6) 109 (4.6) 84 (3.5) 1160 (49.2)
Hispanic (N = 553) 102 (18.4) 13 (2.3) 24 (4.3) 414 (74.8)
Black (N = 201) 39 (19.4) 3 (1.4) 13 (6.5) 146 (72.6)
Other (N = 121) 33 (27.2) 5 (4.1) 2 (1.6) 81 (66.9)
Unknown (N = 43) 7 (16.2) 2 (4.6) 1 (2.3) 33 (76.7)
Total (N = 3275) 1186 132 123 1834

NH, non-Hispanic

Table 4. Outcomes at Six Months by White vs. Black and Hispanic Patients

N

Unadjusted rates Adjusteda rates

White n (%) Black and Hispanic n (%) White Black and Hispanic

Patients, n 3275 2400 875 2400 875
30 days readmit 3275 670 (27.9) 270 (30.9) 27.9 30.9
Death 3275 464 (19.3) 172 (19.7) 19.2 20.0
Hospiceb 636 252 (54.3) 75 (43.6) 54.7 42.6
Hospice LOS <3 daysb 636 165 (35.6) 57 (33.1) 37.0 29.7
Chemotherapy 3275 1122 (46.8) 380 (43.4) 46.6 43.9
Radiation 3275 591 (24.6) 156 (17.8) 24.5 18.2
Targeted treatment 3275 132 (5.5) 60 (6.9) 5.6 6.5
ED visit 3275 733 (30.5) 333 (38.1) 31.6 35.0
Chemotherapy before deathc 2178 573 (35.7) 189 (33.0) 35.3 34.2
Radiation before deathc 2178 359 (22.4) 114 (19.9) 22.0 20.8
Targeted chemotherapy before deathc 2178 139 (8.7) 43 (7.5) 8.7 7.5

adjusted for age, sex, discharge destination, stage at diagnosis, primary payer, and comorbidities.
bOnly among those who died in six-month follow-up.
cDeath at any point, not limited to six-month follow-up period.
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patients into one group is not ideal; however, our small
sample size limited our ability to further disaggregate this
group.

Our dataset included 17.0% of patients who identified as
Hispanic and 6.0% who identified as Black, which is reflec-
tive of the Colorado population in general. In addition, this
study estimates associations and not causality. We consid-
ered matching estimators and inverse propensity score
weighting, but these methods rely on the assumption that all
confounders are observed, which we also acknowledge as a
limitation. The APCD does not include information on un-
insured patients who are more likely to experience worse
cancer outcomes than those captured in the database.

Conclusion

Younger adults with advanced cancer are rarely discharged
to SNFs, but those who do are at high risk for poor outcomes.
Policy gaps contribute to the churn of patients between care
settings near the end of life, placing them at high risk of being
‘‘rehabbed to death.’’9,47 Targeted payment reform should be
investigated to better align financial incentives for hospitals
and SNFs. Palliative care delivery models that transition with
patients between these silos have the potential to enhance
communication and support in-the-moment decision making.
Understanding experiences and outcomes of different racial
and ethnic populations after hospital discharge will be nec-
essary to begin to address disparities.
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Appendix Table A1. Codes for Treatment and Hospice Variables

Variable

ICD-9
diagnosis

codes

ICD-9
procedure

codes HCPCS codes Revenue codes NDCs

Radiotherapy 92.21–92.29 76370, 76950, 77014,
77261–77263, 77280,
77285, 77290, 77295,
77299–77301, 77305,
77310, 77315, 77321,
77326–77328,
77331–77334, 77336,
77338, 77370–77373,
77399, 77401–77499,
77520, 77522, 77523,
77525, 77750–77799,
0073T, 0082T, 0083T,
0182T, 0520F, G0173,
G0174, G0178, G0242,
G0243, G0251, G0256,
G0261, G0273, G0274,
G0338-G0340

0330, 0333, 0339,
0342, 0344

Chemotherapy V58.1, V58.11,
V58.12

00.10, 99.25,
99.28

96400–96599, C8953–C8955,
C9127, C9205, C9213,
C9215, C9235, C9257,
C9414, C9418, C9425,
C9427, C9431, C9432,
C9440, J8510, J8520,
J8521, J8530, J8600,
J8610, J8700, J8705,
J8999–J9999,
Q0083–Q0085, S0177,
S9329–S9331, 51720,
61517, 0519F, S0116,
Q2024, C9025, C9296,
J7527

Bevacizumab C9257, J9035, S0116, Q2024 50242006001,
50242006101

Cetuximab J9055 66733094823,
66733095823

Everolimus J7527 00078056651,
00078056751,
00078059451,
00078062051,
00078062651,
00078062751,
00078062851

Panitumumab J9303 55513095401,
55513095501,
55513095601,
59703095601

Ramucirumab C9025, J9308 00002766901,
00002767801

Ziv-aflibercept C9296, J9400 00024584001,
00024584003,
00024584101

Variable CO APCD bill type code
Hospice use 81-Special Facility, Hospice (non-hospital based)

82-Special Facility, Hospice (hospital based)

CO APCD, Colorado All Payers Claims Database; HCPCS, Healthcare Common Procedure Coding System; NDC, National Drug Code.
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