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Abstract

Background: After discharge from an acute care hospitalization, cancer patients may choose to 

pursue rehabilitative care in a skilled nursing facility (SNF)

Objective: To examine receipt of anti-cancer therapy, death, readmission, and hospice use of 

cancer patients who discharge to a SNF compared to those who discharge home or home with 

home health services in the 6 months following an acute care hospitalization.

Patients and Methods: We conducted a population-based cohort study using the Surveillance, 

Epidemiology, and End Results (SEER)-Medicare database of patients with stage II - IV 

colorectal, pancreatic, urinary bladder, or lung cancer who had an acute care hospitalization 

between 2010–2013. A total of 58,770 cases were identified and patient groups of interest 

were compared descriptively using means and standard deviations for continuous variables and 

frequencies and percentages for categorical variables. Logistic regression was used to compare 

patient groups, adjusting for covariates.

Results: Of patients discharging to SNF, 21%, 17%, and 2% went on to receive chemotherapy, 

radiation, and targeted chemotherapy, respectively, whereas the rates were 54%, 28%, and 6% 

for patients discharging to home. Fifty-six percent of patients discharging to SNF died within 6 

months of their hospitalization compared to 36% discharging to home. Thirty-day readmission 

rates were 29% and 28% for patients discharging to SNF and home, respectively. Twelve percent 

of patients in hospice received less than 3 days of hospice care prior to their death regardless of 

their discharge location.

Conclusion: Patients with cancer who discharge to a SNF are significantly less likely to go on 

and receive oncologic treatment of any kind and have higher mortality compared to patients who 

discharge home after an acute care hospitalization.
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Discussion: Further research is needed to understand and address patient goals of care prior to 

SNF discharge.

Introduction

Studies have shown a significant correlation between functional status and survival 

for patients with cancer.1,2,3 The functional decline associated with progressive cancer 

is prognostic for health events that severely limit mobility and also with acute care 

hospitalizations.4 After discharge from an acute care hospitalization, patients may choose 

to pursue rehabilitative care in a skilled nursing facility (SNF). SNF care is considered a 

transitional period - a place where patients who are too weak to discharge home can go to 

receive skilled nursing care and rehabilitative therapies. Patients who discharge to a SNF are 

typically older, more medically complex, and have higher hospital readmission rates than 

patients who are strong enough to discharge home.5,6,7

The use of institutional post-acute care has increased from 21% in 2000 to 26% in 2015, 

resulting in Medicare spending more than $59 billion for these services in 2015.8,9 SNF 

services are covered by Medicare Part A (hospital insurance) which provides payments 

to SNF’s for a set period of time to care for patients after a qualifying hospital stay. 

Importantly, the SNF is the only setting that Medicare reimburses for 24-hour care after 

an acute care hospitalization for patients who are not eligible for long term acute care or 

inpatient rehabilitation.

There are two important limitations for patients with cancer who discharge to a SNF. 

First, patients with cancer rarely receive chemotherapy while admitted to a SNF because 

infusion chemotherapy is considered an outpatient procedure and covered by Medicare Part 

B whereas SNF’s are covered by Medicare Part A. To provide chemotherapy, SNFs would 

have to absorb the cost of administration and treatment. Second, availability of palliative 

care (PC) consultation remains limited for patients in the SNF.10

We sought to understand clinical outcomes of patients with stage II - IV pancreatic, 

colorectal, lung, and bladder cancer who discharge to a SNF when compared to patients who 

discharge home or home with home services. These cancer types were selected because we 

anticipated that these patients would have high rates of hospital admission and re-admission 

and likely be candidates for SNF discharge, thus providing us with a robust cohort of 

patients for our analysis. We assessed health care utilization by examining rates of receipt 

of cancer directed therapy, 30-day readmission, death, and hospice use 6 months after an 

acute care hospitalization. We hypothesized that the majority of patients who are discharged 

to a SNF do not subsequently receive oncologic treatment, have higher mortality and 

readmission rates, and lower hospice use when compared to patients who discharge home or 

home with home healthcare.
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Methods

Data Source

The data source was the Surveillance, Epidemiology and End Results (SEER)-Medicare 

database. The SEER program collects data from select cancer registries covering 

approximately 28% of the U.S. population; 93% of persons age 65 and older in the SEER 

files are matched to the Medicare enrollment file. Seventy-two to 76% of the Medicare 

population enrolled in Medicare Fee-for-Service (FFS) during the years of our study. For 

cases enrolled in Medicare FFS, the combined file provides detailed demographic and 

clinical information collected by cancer registries at the time of diagnosis, plus covered 

health care services received prior to diagnosis, during initial treatment, and over the course 

of follow-up for the duration of available claims. The database also includes a limited set of 

census tract and zip code-level socioeconomic variables.11

Sample Selection

We selected patients with colorectal, pancreatic, bladder, or lung cancer diagnosed from 

2010 to 2013. We excluded records from patients with a subsequent primary tumor or 

other prior cancer diagnoses other than Stage 0 or Stage 1 breast or cervical cancer, or 

non-metastatic prostate cancer diagnosed in the three years prior to the tumor of interest 

(total sample size, N = 301,776, including 5,242 patients with one of the accepted prior 

tumors specified). Our analysis only included de novo cancers and did not include recurrent 

cancers as this information is not provided in the SEER-Medicare database. We further 

restricted to patients with American Joint Committee on Cancer, 7th Edition (AJCC) Stage 

Group II-IV tumors at diagnosis to obtain the patient sample with regional or advanced 

disease (N = 190,692).12,13

We identified the patient sample for which we have complete claims data by restricting to 

patients age 66 years and older at diagnosis (N = 150,679) and excluding patients diagnosed 

at autopsy as well as those with a missing diagnosis date (n = 127) or with negative survival 

time (n = 359). We included only patients who were continuously enrolled in Medicare FFS 

Parts A and B from 12 months prior to diagnosis through death or the end of the study 

follow-up, December 2014 (N = 91,568).

The study sample was further limited to patients with a paid claim for a short-term inpatient 

stay subsequent to diagnosis that did not end in death or discharge to hospice (N = 64,160). 

We assigned the first stay occurring in the month of diagnosis or later as the index inpatient 

stay. We required that the index stay occur by June 2014, with continuous enrollment in 

Medicare FFS Part A and Part B for at least 6 months after discharge or until death if 

before 6 months, to ensure adequate follow-up for all outcome measures (N = 63,697). 

Furthermore, removing discharge locations other than the 3 settings of interest (eg, inpatient 

residential facility, Medicare certified long term care hospital, transfer to another hospital) 

brought the total sample to 58,770 patients. Of these, 29% (n = 16,936) had a prior 

oncologic visit (established) and 71% percent (n = 41,834) had no prior oncologic visit 

(unestablished) (Figure 1). The Colorado Multiple Institutional Review Board and the Duke 

Institutional Review Board approved this study.
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Comparator Groups

Analyses were conducted among 3 comparison groups with discharge locations of interest: 

SNF, home, and home with home health service (N = 58,770). We defined a confirmed 

discharge to a SNF as the presence of a SNF claim with an admission date equal to the index 

discharge date. Discharges to home and to home with home health care were identified using 

the patient discharge status code reported on the inpatient claim.

Outcomes

The primary outcome was receipt of anti-cancer therapy following an inpatient 

hospitalization in the 6 months after discharge. Current Procedural Terminology (CPT) 

codes, Healthcare Common Procedure Coding System (HCPCS) codes, International 

Classification of Diseases, 9th Revision (ICD-9) procedure and diagnosis codes, and 

National Drug Codes (NDC) were used to identify treatment received, including radiation, 

chemotherapy, and targeted therapy. We included targeted therapy drugs approved by 

the Food and Drug Administration (FDA) for the tumor sites of interest that had 

specific HCPCS codes initiated prior to the December 2014. The selected drugs included 

bevacizumab, cetuximab, everolimus, panitumumab, ramucirumab, and ziv-aflibercept. 

Claims in the 6 months after discharge were used to obtain additional outcome measures: 

30-day readmission, hospice use, and death. Hospice use was measured using the number of 

covered days of care reported on hospice claims in the 6 months following index discharge.

Control Variables

We used SEER variables to obtain patient demographics and tumor characteristics at 

diagnosis. We used claims to identify characteristics of the index inpatient stay, prior health 

conditions, health care services received as well as to generate the Charlson Comorbidity 

Index and identify specific conditions of interest using Chronic Conditions Data Warehouse 

algorithms. We also used treatment and other health care services received after diagnosis 

and prior to index admission including visits with an oncology specialist, prior radiation, 

chemotherapy, and targeted therapy, as covariates in the analysis.14

Statistical Analysis

The 3 patient groups of interest were compared descriptively using means and standard 

deviations for continuous variables and frequencies and percentages for categorical 

variables. SEER-Medicare provides only the month of the cancer diagnosis but does not 

include date or setting in which the diagnosis was made. Patients with and without prior 

oncologist visits were considered separately in subsequent analyses to identify those patients 

with a known cancer diagnosis prior to index hospitalization from patients who were 

diagnosed with a new cancer at the time of index hospitalization. Subsequent cancer directed 

treatment, mortality, readmission, and hospice use were compared by discharge setting using 

chi-square tests. Logistic regression was used to compare patient groups, adjusting for 

covariates. Kaplan-Meier estimates were used to compare survival curves by patient group. 

For patients discharged to SNF, statistically significant predictors for the outcomes were 

identified using logistic regression and Cox proportional hazards regression. The regression 
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models were developed using a random 50% subsample and validated on the remaining 50% 

subsample. Statistical significance was defined as p<0.05.

Results

Patient Characteristics

Our study population consisted of 58,770 people with stage II – IV colorectal (31%), lung 

(51%, with 77% non-small cell lung cancer), pancreatic (12%), or bladder cancer (6%) 

(Table 1). A total of 71% of patients were given a new cancer diagnosis at the time of 

index hospitalization (unestablished patients) whereas 29% of patients had a known cancer 

diagnosis before index hospitalization (established patients). Mean (SD) length of stay 

(LOS) for the index hospitalization was 6.9 (±SD5.8) for all patients. LOS was 5.0 (±SD3.8) 

days for patients discharging to home, 8.1 (±5.8) days for those discharging to home with 

home healthcare, and 10.6(±SD7.6) days for those discharging to a SNF.

Patient Outcomes

Of SNF discharges, 21%, 17%, and 2% of SNF went on to receive chemotherapy, RT, 

and targeted chemotherapy, respectively, compared to 54%, 28%, and 6%, respectively, 

among home discharges. Furthermore, 56% of SNF discharges died within 6 months of 

their hospitalization compared to 36% of patients who discharged home (Figure 2a and 2b). 

Thirty-day readmission rates were 29% and 28% for SNF and home discharges, respectively 

and 12% of patients in hospice received less than 3 days of hospice care prior to their death 

regardless of their discharge location. Patients who had a major bowel surgery seemed more 

likely to require SNF care after hospitalization.

A total of 29% of unestablished cancer patients who discharged to a SNF went on to 

receive any cancer treatment (chemotherapy, RT, targeted chemotherapy) compared to 60% 

of patients discharged home (Table 2).

For patients with a known cancer diagnosis and receipt of prior treatment, 42% of those 

discharged to a SNF went on to receive any further cancer treatment compared with 74% of 

those discharged home. Table 3.

Predictors of SNF success for Established and Unestablished Cancer Patients

For unestablished patients, those with lung, pancreatic, and bladder cancer were more 

likely to go on to receive any further treatment compared to those with colorectal cancer. 

Unestablished patients with stage III cancer were more likely to receive future treatment 

compared with those with stage IV cancer patients. Both established and unestablished 

patients with stage II cancer were less likely to receive future oncologic treatment compared 

to those with stage IV cancer. Both established and unestablished patients with cognitive 

impairment were less likely to receive future treatment.

For all patients discharged to a SNF, stage II and III cancer were associated with a lower 

risk of death and longer time to death (measured in months), indicated by a lower hazard 

of death when compared to stage IV cancer. For established cancer patients, those who had 
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received chemotherapy before their index hospitalization were less likely to die compared 

with those who had received no treatment before index admission (Table 4).

Discussion

This study describes post-acute care outcomes of patients with stage II – IV colorectal, lung, 

pancreatic, and bladder cancer discharged to a SNF after an acute care hospitalization. Data 

show that these patients are significantly less likely to go on and receive cancer treatment 

of any kind and are more likely to die within 6 months of discharge compared with patients 

discharged home. Only approximately one-fifth of patients discharged to a SNF received 

subsequent chemotherapy compared with slightly more than half of patients discharged 

home. This analysis also shows how ill this cancer population is - 42% of all patients who 

had an acute care hospitalization discharged to home, home with health care, and SNF had 

died within 6 months of discharge.

Although these findings are not unexpected, the magnitude of the difference in outcomes 

of patients who discharge to a SNF compared to those who discharge home is striking. 

This analysis of SEER Medicare data confirms previous research of SNF populations in 

general. Patients who discharge to a SNF are more frail, older, and have more comorbidities 

than those who discharge home. Thus, poorer outcomes in the SNF population of this 

study are not unexpected but rather most congruent with their projected outcomes based 

on their clinical morbidities. Although we attempted to adjust for patient-level differences, 

including hospital characteristics, the cohorts are inherently different, and the discharge 

location essentially serves as a surrogate for functional status. The intent of this study was 

to understand the impact of discharge location, as a surrogate for function, on subsequent 

rates of cancer directed treatment. The American Society of Clinical Oncology recommends 

against the use of chemotherapy in patients with solid tumors who have not benefited 

from prior treatment and who have an Eastern Cooperative Oncology Group (ECOG)15 

performance status (PS) score of 3 or more.16 These findings suggest that if the intent of 

sending this patient population to a SNF is to recover functional status and receive cancer 

directed therapy, most patients will not realize this goal.

Discharging patients with cancer who have a poor prognosis to a SNF setting hinders the 

ability of patients to express their goals of care and participate in end of life planning due 

to limited access of palliative care in SNFs. Previous studies have shown that oncologists 

struggle with communicating prognosis and with saying “no” to continued chemotherapy 

treatment in patients with end stage cancer.17,18 This struggle likely contributes to the poor 

prognostic understanding and unrealistic expectations patients experience at the end of their 

life. The proportion of patients using short-term hospice services (3 days or less) decreased 

from 9.8% to 7.7%. Our study revealed that 13.6% and 11.9% of patients who discharged 

to SNF or home, respectively, had a hospice LOS < 3 days.19 These numbers are higher 

than national averages for both discharge locations (SNF and home). It is possible that 

the standard Medicare requirement to select either hospice or SNF care may lead to lower 

hospice enrollment. The Medicare Care Choices Model, allowing for concurrent hospice and 

cancer directed treatment, might increase hospice utilization in this population.20
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This study reveals differences between patients with an established cancer diagnosis 

compared to those who were newly diagnosed with cancer. Patients with unestablished 

cancer were less likely to receive future oncologic treatment at all discharge locations 

compared with established cancer patients who had received prior oncologic treatment of 

any kind. We posit the functional decline that unestablished cancer patients experience 

is primarily driven by the malignancy itself while patients with established cancer and 

exposure to cancer directed therapy might be experiencing functional decline as a result 

of their treatment or a complication of treatment and thus might be more likely to regain 

functional strength to receive future cancer directed therapy after a SNF stay.

Results of this study should prompt consideration of the financial implications of 

discharging patients with cancer with functional decline to a SNF. Although readmissions 

were not statistically different between the discharge locations, 29% of patients were 

readmitted within 6 months of their acute care hospitalization. High hospital readmission 

rates from the post-acute care setting have become exceedingly problematic for hospitals 

and SNF’s, because they now receive financial penalties for these readmissions and lower 

quality metrics. This is largely driven by the Medicare Hospital Readmission Reduction 

Program and the increasing prevalence of bundled payments and shared-savings programs 

since the passage of the Patient Protection and Affordable Care Act.21,22 Feder, et al. studied 

hospital and SNF clinicians’ perceptions of goals of care discussions for patients discharged 

to a SNF and found that discordant goals of care among patients, family members, and 

clinicians were perceived to contribute to poor patient outcomes at SNF and to increased 

hospital readmissions.23

Limitations

Our study has several limitations. The SEER-Medicare data set is a secondary claims 

database that does not provide a measure of functional status or social support, which 

are both factors that might influence disposition after acute care hospitalization and the 

outcomes we measured. We do not know the goals of patients in discharging to a SNF. 

Regardless, CMS has set up a reimbursement infrastructure with the view that SNF’s are 

to serve a rehabilitative function. Our analysis of SEER-Medicare data from 2010–2013 is 

immediately prior to the increase in the use of immunotherapy – a treatment which might 

not have the same performance status requirements as traditional cytotoxic chemotherapy. 

Preliminary research has shown that older patients with an ECOG PS of 2 or higher had 

poor outcomes despite receipt of immunotherapy and that overall survival was primarily 

driven by a patient’s ECOG PS.24 Further research is needed to understand the relationship 

between immunotherapy and functional outcomes as these patient populations were under­

represented in clinical trials involving those with immunotherapies.25 We note that patients 

with earlier stage disease might have received surgery as their primary treatment modality 

and might not be candidates for adjuvant treatment. Evaluating post-acute care outcomes of 

cancer patients undergoing primary surgical treatment of their malignancy is an important 

line of inquiry but beyond the scope of this paper. Lastly, future receipt of outpatient oral 

cancer directed therapy was not captured in this study as oral medications are covered by 

Medicare Part D and these claims were not analyzed.
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Conclusion

Our study shows that the majority of patients with stage II - IV colorectal, lung, bladder, and 

pancreatic cancer who discharge to a SNF are less likely to receive cancer directed treatment 

and more likely to die compared to those who are functionally able to discharge home. Next 

steps include better understanding patients’ goals of care when discharging to a SNF and 

developing and implementing targeted interventions that improve Palliative Care delivery 

models to patients in the SNF setting.
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Figure 1. 
SEER-Medicare analysis sample derivation
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Figure 2a. 
Kaplan Meier Survival Curve – Unestablished Cancer Patients
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Figure 2b. 
Kaplan Meier Survival Curve – Established Cancer Patients

Singh et al. Page 12

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Singh et al. Page 13

Ta
b

le
 1

.

Pa
tie

nt
 a

nd
 I

nd
ex

 H
os

pi
ta

liz
at

io
n 

C
ha

ra
ct

er
is

tic
s 

by
 D

is
ch

ar
ge

 S
et

tin
g 

(n
 (

%
) 

or
 m

ea
n 

±
 S

D
 u

nl
es

s 
ot

he
rw

is
e 

sp
ec

if
ie

d)
 –

 S
E

E
R

-M
ed

ic
ar

e 
20

10
–2

01
3

C
ha

ra
ct

er
is

ti
c

A
ll

H
om

e
H

om
e 

H
ea

lt
h

SN
F

To
ta

l p
at

ie
nt

s 
- 

N
 (

%
 o

f 
th

e 
w

ho
le

 s
tu

dy
 s

am
pl

e 
58

77
0)

58
77

0 
(1

00
%

)
33

05
7 

(5
6%

)
13

59
2 

(2
3%

)
12

12
1 

(2
1%

)

M
al

e 
(v

s.
 F

em
al

e)
29

74
7 

(5
0.

6%
)

17
77

0 
(5

3.
4%

)
67

16
 (

49
.4

%
)

52
61

 (
43

.4
%

)

A
ge

 (
ye

ar
s)

In
de

x 
A

dm
is

si
on

77
.6

 ±
 7

.1
76

.2
 ±

 6
.6

77
.9

 ±
 7

.0
81

.0
 ±

 7
.2

M
on

th
s 

be
tw

ee
n 

D
ia

gn
os

is
 a

nd
 I

nd
ex

 A
dm

is
si

on
2.

5 
±

 3
.8

2.
6 

±
 3

.9
2.

6 
±

 3
.7

2.
4 

±
 3

.7

R
ac

e

W
hi

te
 N

H
47

66
8 

(8
1.

2%
)

26
73

3 
(8

1.
0%

)
10

82
6 

(7
9.

7%
)

10
10

9 
(8

3.
4%

)

B
la

ck
 N

H
49

74
 (

8.
5%

)
26

97
 (

8.
2%

)
13

31
 (

9.
8%

)
94

6 
(7

.8
%

)

H
is

pa
ni

c
30

70
 (

5.
2%

)
17

91
 (

5.
4%

)
74

6 
(5

.5
%

)
53

3 
(4

.4
%

)

A
si

an
 o

r 
Pa

ci
fi

c 
Is

la
nd

er
/A

m
er

ic
an

 I
nd

ia
n/

A
la

sk
a 

N
at

iv
e 

N
H

30
02

 (
5.

1%
)

18
03

 (
5.

5%
)

67
8 

(5
.0

%
)

52
1 

(4
.3

%
)

M
ar

ri
ed

 o
r 

Pa
rt

ne
re

d 
(v

s.
 N

on
-m

ar
ri

ed
)

29
36

6 
(5

0.
0%

)
18

54
7 

(5
6.

1%
)

67
26

 (
49

.5
%

)
40

93
 (

33
.8

%
)

C
en

su
s 

T
ra

ct
 S

oc
io

ec
on

om
ic

 S
ta

tu
s 

(S
E

S)

M
ed

ia
n 

In
co

m
e 

($
)

61
51

3.
9 

±
 2

56
34

.1
60

50
9.

0 
±

 2
53

00
.2

62
07

1.
9 

±
 2

63
59

.9
63

63
5.

6 
±

 2
55

66
.1

%
 o

f 
R

es
id

en
ts

 b
el

ow
 P

ov
er

ty
14

.0
 ±

 9
.3

14
.3

 ±
 9

.3
14

.1
 ±

 9
.3

13
.2

 ±
 9

.1

%
 o

f 
N

on
-H

ig
h 

Sc
ho

ol
 G

ra
ds

14
.4

 ±
 9

.8
14

.6
 ±

 9
.9

14
.6

 ±
 1

0.
1

13
.7

 ±
 9

.5

C
ha

rl
so

n 
C

om
or

bi
di

ty
 I

nd
ex

0
19

45
2 

(3
3.

1%
)

11
84

8 
(3

5.
8%

)
42

10
 (

30
.1

%
)

33
94

 (
28

.0
%

)

1
16

94
6 

(2
8.

8%
)

98
79

 (
29

.9
%

)
39

33
 (

28
.9

%
)

31
34

 (
25

.9
%

)

2
98

45
 (

16
.8

%
)

52
88

 (
16

.0
%

)
23

33
 (

17
.2

%
)

22
24

 (
18

.4
%

)

3 
or

 m
or

e
12

52
7 

(2
1.

3%
)

60
42

 (
18

.3
%

)
31

16
 (

22
.9

%
)

33
69

 (
27

.8
%

)

Y
ea

r 
of

 D
ia

gn
os

is

20
10

15
33

4 
(2

6.
1%

)
86

01
 (

26
.0

%
)

35
74

 (
26

.3
%

)
31

59
 (

26
.1

%
)

20
11

14
81

2 
(2

5.
2%

)
84

31
 (

25
.5

%
)

33
58

 (
24

.7
%

)
30

23
 (

24
.9

%
)

20
12

14
71

4 
(2

5.
0%

)
82

70
 (

25
.0

%
)

33
72

 (
24

.8
%

)
30

72
 (

25
.3

%
)

20
13

13
91

0 
(2

3.
7%

)
77

55
 (

23
.5

%
)

32
88

 (
24

.2
%

)
28

67
 (

23
.7

%
)

C
an

ce
r 

Ty
pe

 &
 S

ta
ge

C
ol

or
ec

ta
l

18
47

2 
(3

1.
4%

)
96

66
 (

29
.2

%
)

42
39

 (
31

.2
%

)
45

67
 (

37
.7

%
)

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Singh et al. Page 14

C
ha

ra
ct

er
is

ti
c

A
ll

H
om

e
H

om
e 

H
ea

lt
h

SN
F

St
ag

e 
II

74
98

 (
40

.6
%

)
39

41
 (

40
.8

%
)

16
75

 (
39

.5
%

)
18

82
 (

41
.2

%
)

St
ag

e 
II

I
65

28
 (

35
.3

%
)

35
45

 (
36

.7
%

)
14

74
 (

34
.8

%
)

15
09

 (
33

.0
%

)

St
ag

e 
IV

44
46

 (
24

.1
%

)
21

80
 (

22
.6

%
)

10
90

 (
25

.7
%

)
11

76
 (

25
.8

%
)

L
un

g
29

79
2 

(5
0.

7%
)

17
21

8 
(5

2.
1%

)
68

23
 (

50
.2

%
)

57
51

 (
47

.5
%

)

St
ag

e 
II

35
51

 (
11

.9
%

)
21

39
 (

12
.4

%
)

83
4 

(1
2.

2%
)

57
8 

(1
0.

1%
)

St
ag

e 
II

I
76

34
 (

25
.6

%
)

46
88

 (
27

.2
%

)
16

55
 (

24
.3

%
)

12
91

 (
22

.5
%

)

St
ag

e 
IV

18
60

7 
(6

2.
5%

)
10

39
1 

(6
0.

4%
)

43
34

 (
63

.5
%

)
38

82
 (

67
.5

%
)

Pa
nc

re
as

68
97

 (
11

.7
%

)
43

03
 (

13
.0

%
)

15
31

 (
11

.3
%

)
10

63
 (

8.
8%

)

St
ag

e 
II

25
21

 (
36

.6
%

)
15

07
 (

35
.0

%
)

61
3 

(4
0.

0%
)

40
1 

(3
7.

7%
)

St
ag

e 
II

I
69

2 
(1

0.
0%

)
46

9 
(1

0.
9%

)
13

5 
(8

.8
%

)
88

 (
8.

3%
)

St
ag

e 
IV

36
84

 (
53

.4
%

)
23

27
 (

54
.1

%
)

78
3 

(5
1.

1%
)

57
4 

(5
4.

0%
)

B
la

dd
er

36
09

 (
6.

1%
)

18
70

 (
5.

7%
)

99
9 

(7
.4

%
)

74
0 

(6
.1

%
)

St
ag

e 
II

20
00

 (
55

.4
%

)
10

37
 (

55
.5

%
)

53
1 

(5
3.

2%
)

43
2 

(5
8.

4%
)

St
ag

e 
II

I
63

9 
(1

7.
7%

)
33

5 
(1

7.
9%

)
19

6 
(1

9.
6%

)
10

8 
(1

4.
6%

)

St
ag

e 
IV

97
0 

(2
6.

9%
)

49
8 

(2
6.

6%
)

27
2 

(2
7.

2%
)

20
0 

(2
7.

0%
)

H
ea

lth
 C

ar
e 

U
til

iz
at

io
n 

pr
io

r 
to

 I
nd

ex
 A

dm
is

si
on

O
ne

 o
r 

M
or

e 
SN

F 
St

ay
s

51
81

 (
8.

8%
)

12
79

 (
3.

9%
)

80
0 

(5
.9

%
)

31
02

 (
25

.6
%

)

V
is

it 
w

ith
 O

nc
ol

og
is

t
16

93
6 

(2
8.

8%
)

97
63

 (
29

.5
%

)
43

51
 (

32
.0

%
)

28
22

 (
23

.3
%

)

C
he

m
ot

he
ra

py
95

84
 (

16
.3

%
)

55
88

 (
16

.9
%

)
25

29
 (

18
.6

%
)

14
67

 (
12

.1
%

)

R
ad

ia
tio

n
66

41
 (

11
.3

%
)

36
52

 (
11

.1
%

)
18

03
 (

13
.3

%
)

11
.8

6 
(9

.8
%

)

Ta
rg

et
ed

 C
he

m
ot

he
ra

py
11

31
 (

1.
9%

)
66

9 
(2

.0
%

)
28

1 
(2

.1
%

)
18

1 
(1

.5
%

)

In
de

x 
H

os
pi

ta
l C

ha
ra

ct
er

is
tic

s

L
oc

at
io

n

U
rb

an
 (

vs
. R

ur
al

)
53

13
7 

(9
1.

2%
)

29
74

6 
(9

0.
1%

)
12

40
1 

(9
2.

1%
)

10
99

0 
(9

0.
7%

)

Ty
pe

Te
ac

hi
ng

 (
vs

. N
on

-t
ea

ch
in

g)
32

10
7 

(5
5.

1%
)

17
84

7 
(5

4.
5%

)
77

67
 (

57
.7

%
)

64
93

 (
53

.6
%

)

In
de

x 
St

ay
 D

R
G

 (
to

p 
10

 li
st

ed
, *

su
rg

ic
al

)

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Singh et al. Page 15

C
ha

ra
ct

er
is

ti
c

A
ll

H
om

e
H

om
e 

H
ea

lt
h

SN
F

 
*3

30
 M

A
JO

R
 S

M
A

L
L

 A
N

D
 L

A
R

G
E

 B
O

W
E

L
 P

R
O

C
E

D
U

R
E

S 
W

IT
H

 C
C

71
17

 (
12

.2
%

)
37

04
 (

11
.3

%
)

17
68

 (
13

.1
%

)
16

45
 (

13
.6

%
)

 
18

1 
R

E
SP

IR
A

T
O

R
Y

 N
E

O
PL

A
SM

S 
W

IT
H

 C
C

34
41

 (
5.

9%
)

21
17

 (
6.

4%
)

73
0 

(5
.4

%
)

59
4 

(4
.9

%
)

 
18

0 
R

E
SP

IR
A

T
O

R
Y

 N
E

O
PL

A
SM

S 
W

IT
H

 M
C

C
31

96
 (

5.
5%

)
15

63
 (

4.
7%

)
84

0 
(6

.2
%

)
79

3 
(6

.6
%

)

 
*3

29
 M

A
JO

R
 S

M
A

L
L

 A
N

D
 L

A
R

G
E

 B
O

W
E

L
 P

R
O

C
E

D
U

R
E

S 
W

IT
H

 M
C

C
27

67
 (

4.
7%

)
61

5 
(1

.9
%

)
76

2 
(5

.6
%

)
13

90
 (

11
.5

%
)

 
*3

31
 M

A
JO

R
 S

M
A

L
L

 A
N

D
 L

A
R

G
E

 B
O

W
E

L
 P

R
O

C
E

D
U

R
E

S 
W

IT
H

O
U

T
 C

C
/M

C
C

24
77

 (
4.

2%
)

18
13

 (
5.

5%
)

42
8 

(3
.2

%
)

23
6 

(2
.0

%
)

 
*1

64
 M

A
JO

R
 C

H
E

ST
 P

R
O

C
E

D
U

R
E

S 
W

IT
H

 C
C

22
76

 (
3.

9%
)

13
99

 (
4.

3%
)

62
3 

(4
.6

%
)

25
4 

(2
.1

%
)

 
*1

67
 O

T
H

E
R

 R
E

SP
IR

A
T

O
R

Y
 S

Y
ST

E
M

 O
.R

. P
R

O
C

E
D

U
R

E
S 

W
IT

H
 C

C
14

37
 (

2.
5%

)
89

5 
(2

.7
%

)
35

0 
(2

.6
%

)
19

2 
(1

.6
%

)

 
*1

66
 O

T
H

E
R

 R
E

SP
IR

A
T

O
R

Y
 S

Y
ST

E
M

 O
.R

. P
R

O
C

E
D

U
R

E
S 

W
IT

H
 M

C
C

13
15

 (
2.

2%
)

61
8 

(1
.9

%
)

36
7 

(2
.7

%
)

33
0 

(2
.7

%
)

 
43

5 
M

A
L

IG
N

A
N

C
Y

 O
F 

H
E

PA
T

O
B

IL
IA

R
Y

 S
Y

ST
E

M
 O

R
 P

A
N

C
R

E
A

S 
W

IT
H

 M
C

C
12

76
 (

2.
2%

)
79

8 
(2

.4
%

)
28

3 
(2

.1
%

)
19

5 
(1

.6
%

)

 
37

5 
D

IG
E

ST
IV

E
 M

A
L

IG
N

A
N

C
Y

 W
IT

H
 C

C
12

58
 (

2.
1%

)
89

8 
(2

.7
%

)
18

0 
(1

.3
%

)
18

0 
(1

.5
%

)

D
at

a 
w

er
e 

ra
re

ly
 m

is
si

ng
 (

<
1%

, e
xc

ep
t S

E
S 

va
ri

ab
le

s 
~4

%
).

P-
va

lu
es

 a
re

 n
ot

 s
ho

w
n 

be
ca

us
e 

al
l c

om
pa

ri
so

ns
 w

er
e 

hi
gh

ly
 s

ig
ni

fi
ca

nt
 d

ue
 to

 th
e 

la
rg

e 
sa

m
pl

e 
si

ze
.

C
C

 –
 c

om
pl

ic
at

io
n 

or
 c

om
or

bi
di

ty
; M

C
C

 –
 m

aj
or

 c
om

pl
ic

at
io

n 
or

 c
om

or
bi

di
ty

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Singh et al. Page 16

Ta
b

le
 2

.

O
ut

co
m

es
 a

t 6
 M

on
th

s 
– 

U
ne

st
ab

lis
he

d 
C

an
ce

r 
Pa

tie
nt

s

A
dj

us
te

d 
±

 O
R

 (
95

%
 C

I)
 v

s 
H

om
e

H
om

e
H

om
ec

ar
e

SN
F

p-
va

lu
e

H
om

ec
ar

e
A

dj
us

te
d 

p-
va

lu
e

SN
F

A
dj

us
te

d 
p-

va
lu

e

N
=

41
83

4
N

=
23

29
4

N
=

92
41

N
=

92
99

A
ny

 T
re

at
m

en
t

N
=

41
16

*
13

64
6 

(5
9.

5%
)

45
30

 (
50

.0
%

)
26

49
 (

28
.8

%
)

<
0.

00
1

0.
78

 (
0.

73
–0

.8
2)

<
0.

00
1

0.
40

 (
0.

37
–0

.4
2)

<
0.

00
1

A
ny

 C
he

m
ot

he
ra

py
 I

nf
us

io
n

N
=

41
21

*
11

67
7 

(5
0.

9%
)

35
92

 (
39

.6
%

)
16

75
 (

18
.2

%
)

<
0.

00
1

0.
74

 (
0.

70
–0

.7
9)

<
0.

00
1

0.
32

 (
0.

30
–0

.3
4)

<
0.

00
1

R
ad

ia
tio

n
N

=
41

76
*

62
79

 (
27

%
)

22
51

 (
24

.4
%

)
14

90
 (

16
%

)
<

0.
00

1
0.

94
 (

0.
88

–1
.0

0)
0.

04
0.

66
 (

0.
62

–0
.7

1)
<

0.
00

1

Ta
rg

et
ed

 C
he

m
ot

he
ra

py
N

=
41

75
*

12
65

 (
5.

4%
)

44
8 

(4
.9

%
)

19
4 

(2
.0

%
)

<
0.

00
1

0.
89

 (
0.

78
–1

.0
04

)
0.

06
0.

41
 (

0.
34

–0
.4

8)
<

0.
00

1

D
ea

th
 6

 m
on

th
s 

fo
llo

w
in

g 
ad

m
is

si
on

81
78

 (
35

.1
%

)
39

66
 (

42
.9

%
)

51
41

 (
55

.3
%

)
<

0.
00

1
1.

36
 (

1.
28

–1
.4

5)
<

0.
00

1
2.

49
 (

2.
31

–2
.6

7)
<

0.
00

1

H
os

pi
ce

 u
se

 6
 m

on
th

s 
fo

llo
w

in
g 

ad
m

is
si

on
N

=
17

28
**

51
59

 (
63

.1
%

)
26

19
 (

66
.0

%
)

27
06

 (
52

.6
%

)
<

0.
00

1
1.

14
 (

1.
05

–1
.2

4)
0.

00
3

0.
64

 (
0.

59
–0

.7
0)

<
0.

00
1

H
os

pi
ce

 L
O

S 
<

 3
 d

ay
s

N
=

10
48

**
*

61
6 

(1
1.

9%
)

30
7 

(1
1.

7%
)

36
8 

(1
3.

6%
)

0.
06

1.
01

 (
0.

86
–1

.1
7)

0.
95

1.
22

 (
1.

05
–1

.4
2)

0.
01

30
-d

ay
 R

ea
dm

is
si

on
66

93
 (

28
.7

%
)

26
99

 (
29

.2
%

)
26

88
 (

28
.9

%
)

0.
69

1.
00

 (
0.

95
–1

.0
6)

0.
98

1.
03

 (
0.

97
–1

.0
9)

0.
37

* E
xc

lu
de

s 
fe

w
 c

as
es

 w
ith

 d
at

a 
er

ro
r 

w
he

re
 p

ri
or

 c
an

ce
r 

tr
ea

tm
en

t i
s 

in
di

ca
te

d

**
N

um
be

r 
of

 p
at

ie
nt

s 
w

ho
 d

ie
d

**
* N

um
be

r 
of

 p
at

ie
nt

s 
w

ho
 r

ec
ei

ve
d 

ho
sp

ic
e 

be
fo

re
 d

ea
th

± pr
io

r 
tr

ea
tm

en
t (

pr
io

r 
ch

em
ot

he
ra

py
, p

ri
or

 r
ad

ia
tio

n,
 a

nd
 p

ri
or

 ta
rg

et
ed

 c
he

m
ot

he
ra

py
; o

r 
pr

io
r 

an
y 

th
er

ap
y 

fo
r 

an
y 

tr
ea

tm
en

t o
ut

co
m

e)
, d

is
ch

ar
ge

 y
ea

r, 
ca

nc
er

 ty
pe

 a
nd

 s
ta

ge
, g

ra
de

, a
ge

 a
t i

nd
ex

 a
dm

is
si

on
, 

m
on

th
s 

be
tw

ee
n 

di
ag

no
si

s 
an

d 
in

de
x 

ad
m

is
si

on
, m

al
e,

 w
hi

te
 N

H
, u

rb
an

, i
nd

ex
 h

os
pi

ta
l r

eg
io

n 
an

d 
ch

ar
ac

te
ri

st
ic

s,
 p

ri
or

 h
yp

er
te

ns
io

n,
 p

ri
or

 d
ia

be
te

s,
 p

ri
or

 C
O

PD
, p

ri
or

 h
ea

rt
 d

is
ea

se
, p

ri
or

 s
tr

ok
e,

 p
ri

or
 

co
gn

iti
ve

 d
is

or
de

r, 
in

de
x 

ad
m

is
si

on
 L

O
S,

 C
ha

rl
so

n 
co

m
or

bi
di

ty
 in

de
x 

ca
te

go
ri

es
, p

er
 c

ap
ita

 in
co

m
e,

 m
ed

ia
n 

in
co

m
e,

 p
er

ce
nt

 o
f 

no
n-

hi
gh

 s
ch

oo
l g

ra
ds

, p
er

ce
nt

 o
f 

re
si

de
nt

s 
be

lo
w

 p
ov

er
ty

, m
ar

ri
ed

 o
r 

pa
rt

ne
re

d,
 p

ri
or

 d
ep

re
ss

iv
e 

di
so

rd
er

s,
 p

ri
or

 a
lc

oh
ol

 u
se

 d
is

or
de

r, 
pr

io
r 

dr
ug

 u
se

, p
ri

or
 to

ba
cc

o 
us

e.

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Singh et al. Page 17

Ta
b

le
 3

.

O
ut

co
m

es
 a

t 6
 M

on
th

s 
– 

E
st

ab
lis

he
d 

C
an

ce
r 

Pa
tie

nt
s

A
dj

us
te

d 
±

 O
R

 (
95

%
 C

I)
 v

s 
H

om
e

H
om

e
H

om
ec

ar
e

SN
F

p-
va

lu
e

H
om

ec
ar

e
A

dj
us

te
d 

p-
va

lu
e

SN
F

A
dj

us
te

d 
p-

va
lu

e

N
=

16
93

6
N

=
97

63
N

=
43

51
N

=
28

22

A
ny

 T
re

at
m

en
t

0.
72

 (
0.

67
–0

.7
9)

<
0.

00
1

0.
39

 (
0.

35
–0

.4
3)

<
0.

00
1

Pr
io

r 
R

ec
ei

pt
N

=
10

64
8*

44
83

 (
73

.5
%

)
17

72
 (

63
.3

%
)

73
6 

(4
2.

1%
)

<
0.

00
1

C
he

m
ot

he
ra

py
0.

71
 (

0.
66

–0
.7

7)
<

0.
00

1
0.

34
 (

0.
30

–0
.3

8)
<

0.
00

1

Pr
io

r 
R

ec
ei

pt
N

=
89

63
*

36
15

 (
68

.9
%

)
13

58
 (

57
.7

%
)

44
7 

(3
2.

9%
)

<
0.

00
1

R
ad

ia
tio

n
0.

83
 (

0.
76

–0
.9

1)
<

0.
00

1
0.

66
 (

0.
59

–0
.7

5)
<

0.
00

1

Pr
io

r 
R

ec
ei

pt
N

=
65

70
*

14
96

 (
41

.5
%

)
55

3 
(3

0.
9%

)
29

9 
(2

5.
4%

)
<

0.
00

1

Ta
rg

et
ed

 C
he

m
ot

he
ra

py
0.

71
 (

0.
58

–0
.8

5)
<

0.
00

1
0.

44
 (

0.
33

–0
.5

7)
<

0.
00

1

Pr
io

r 
R

ec
ei

pt
N

=
10

54
*

28
7 

(4
5.

6%
)

93
 (

35
.6

%
)

36
 (

22
.1

%
)

<
0.

00
1

D
ea

th
 6

 m
on

th
s 

fo
llo

w
in

g 
ad

m
is

si
on

37
46

 (
38

.4
%

)
19

02
 (

43
.7

%
)

15
99

 (
56

.7
%

)
<

0.
00

1
1.

46
 (

1.
34

–1
.5

9)
<

0.
00

1
2.

51
 (

2.
27

–2
.7

8)
<

0.
00

1

H
os

pi
ce

 u
se

 6
 m

on
th

s 
fo

llo
w

in
g 

ad
m

is
si

on
N

=
72

47
**

24
84

 (
66

.3
%

)
12

31
 (

64
.7

%
)

90
7 

(5
6.

7%
)

<
0.

00
1

0.
93

 (
0.

82
–1

.0
5)

0.
23

0.
68

 (
0.

59
–0

.7
8)

<
0.

00
1

H
os

pi
ce

 L
O

S 
<

 3
N

=
46

22
**

*
25

5 
(1

0.
3%

)
12

3 
(1

0.
0%

)
12

2 
(1

3.
5%

)
0.

02
0.

94
 (

0.
74

–1
.1

8)
0.

58
1.

28
 (

0.
99

9–
1.

63
)

0.
05

01

30
-d

ay
 R

ea
dm

is
si

on
24

03
 (

24
.6

%
)

12
45

 (
28

.6
%

)
82

3 
(2

9.
2%

)
<

0.
00

1
1.

20
 (

1.
10

–1
.3

1)
<

0.
00

1
1.

20
 (

1.
07

–1
.3

4)
0.

00
1

* N
um

be
r 

of
 p

at
ie

nt
s 

w
ho

 r
ec

ei
ve

d 
ca

nc
er

 tr
ea

tm
en

t b
ef

or
e 

in
de

x 
ho

sp
ita

liz
at

io
n

**
N

um
be

r 
of

 p
at

ie
nt

s 
w

ho
 d

ie
d

**
* N

um
be

r 
of

 p
at

ie
nt

s 
w

ho
 r

ec
ei

ve
d 

ho
sp

ic
e 

be
fo

re
 d

ea
th

± pr
io

r 
tr

ea
tm

en
t (

pr
io

r 
ch

em
ot

he
ra

py
, p

ri
or

 r
ad

ia
tio

n,
 a

nd
 p

ri
or

 ta
rg

et
ed

 c
he

m
ot

he
ra

py
; o

r 
pr

io
r 

an
y 

th
er

ap
y 

fo
r 

an
y 

tr
ea

tm
en

t o
ut

co
m

e)
, d

is
ch

ar
ge

 y
ea

r, 
ca

nc
er

 ty
pe

 a
nd

 s
ta

ge
, g

ra
de

, a
ge

 a
t i

nd
ex

 a
dm

is
si

on
, 

m
on

th
s 

be
tw

ee
n 

di
ag

no
si

s 
an

d 
in

de
x 

ad
m

is
si

on
, m

al
e,

 w
hi

te
 N

H
, u

rb
an

, i
nd

ex
 h

os
pi

ta
l r

eg
io

n 
an

d 
ch

ar
ac

te
ri

st
ic

s,
 p

ri
or

 h
yp

er
te

ns
io

n,
 p

ri
or

 d
ia

be
te

s,
 p

ri
or

 C
O

PD
, p

ri
or

 h
ea

rt
 d

is
ea

se
, p

ri
or

 s
tr

ok
e,

 p
ri

or
 

co
gn

iti
ve

 d
is

or
de

r, 
in

de
x 

ad
m

is
si

on
 L

O
S,

 C
ha

rl
so

n 
co

m
or

bi
di

ty
 in

de
x 

ca
te

go
ri

es
, p

er
 c

ap
ita

 in
co

m
e,

 m
ed

ia
n 

in
co

m
e,

 p
er

ce
nt

 o
f 

no
n-

hi
gh

 s
ch

oo
l g

ra
ds

, p
er

ce
nt

 o
f 

re
si

de
nt

s 
be

lo
w

 p
ov

er
ty

, m
ar

ri
ed

 o
r 

pa
rt

ne
re

d,
 p

ri
or

 d
ep

re
ss

iv
e 

di
so

rd
er

s,
 p

ri
or

 a
lc

oh
ol

 u
se

 d
is

or
de

r, 
pr

io
r 

dr
ug

 u
se

, p
ri

or
 to

ba
cc

o 
us

e.

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Singh et al. Page 18

Ta
b

le
 4

.

Pr
ed

ic
to

rs
 f

or
 S

N
F 

Su
cc

es
s 

in
 O

ut
co

m
es

 a
t 6

 M
on

th
s 

- 
E

st
ab

lis
he

d 
C

an
ce

r 
Pa

tie
nt

s 
(O

R
 (

95
%

 C
I)

 u
nl

es
s 

ot
he

rw
is

e 
sp

ec
if

ie
d)

V
ar

ia
bl

e
A

ny
 T

re
at

m
en

t
D

ea
th

H
os

pi
ce

H
os

pi
ce

 L
O

S 
< 

3
30

-d
ay

 R
ea

dm
is

si
on

M
on

th
s 

to
 D

ea
th

 H
R

*  
(9

5%
 C

I)

N
=

14
11

N
=

13
97

N
=

80
5

N
=

46
0

N
=

13
97

N
=

13
97

c=
0.

64
c=

0.
75

c=
0.

66
c=

0.
57

c=
0.

62

M
al

e 
(v

s.
 F

em
al

e)
1.

66
 (

1.
30

–2
.1

1)
1.

22
 (

1.
08

–1
.3

7)

A
ge

 (
ye

ar
s)

 a
t I

nd
ex

 A
dm

is
si

on
0.

96
 (

0.
94

–0
.9

8)
1.

01
5 

(1
.0

1–
1.

02
4)

M
on

th
s 

be
tw

ee
n 

D
ia

gn
os

is
 a

nd
 I

nd
ex

 A
dm

is
si

on
0.

95
 (

0.
93

–0
.9

7)

W
hi

te
 N

H
 (

vs
. O

th
er

)
1.

54
 (

0.
99

–2
.3

8)

M
ar

ri
ed

 o
r 

Pa
rt

ne
re

d 
(v

s.
 N

on
-m

ar
ri

ed
)

U
rb

an
1.

85
 (

1.
15

–2
.9

8)
1.

27
 (

1.
00

1–
1.

61
)

SE
S

Pe
r 

C
ap

ita
 I

nc
om

e 
($

10
00

)

M
ed

ia
n 

In
co

m
e 

($
10

00
)

%
 o

f 
R

es
id

en
ts

 b
el

ow
 P

ov
er

ty

%
 o

f 
N

on
-H

ig
h 

Sc
ho

ol
 G

ra
ds

C
ha

rl
so

n 
C

om
or

bi
di

ty
 I

nd
ex

 C
at

eg
or

ie
s

1.
16

 (
1.

04
–1

.2
9)

C
an

ce
r 

Ty
pe

 (
vs

. C
ol

or
ec

ta
l)

L
un

g
2.

83
 (

2.
05

–3
.9

2)
1.

32
 (

0.
97

–1
.7

9)
1.

85
 (

1.
53

–2
.2

2)

Pa
nc

re
as

3.
55

 (
2.

23
–5

.6
5)

1.
07

 (
0.

68
–1

.6
9)

2.
36

 (
1.

86
–3

.0
0)

B
la

dd
er

1.
66

 (
0.

93
–2

.9
7)

2.
07

 (
1.

26
–3

.4
1)

1.
2 

(0
.8

7–
1.

70
)

C
an

ce
r 

St
ag

e 
(v

s.
 S

ta
ge

 I
V

)

St
ag

e 
II

0.
60

 (
0.

45
–0

.8
0)

0.
31

 (
0.

22
–0

.4
2)

0.
74

 (
0.

54
–1

.0
2)

0.
52

 (
0.

44
–0

.6
1)

St
ag

e 
II

I
0.

94
 (

0.
73

–1
.2

2)
0.

33
 (

0.
24

–0
.4

4)
0.

71
 (

0.
53

–0
.9

4)
0.

55
 (

0.
47

–0
.6

3)

G
ra

de
**

 (
vs

. 9
)

1
0.

33
 (

0.
17

–0
.6

4)
0.

54
 (

0.
38

–0
.7

6)

2
0.

55
 (

0.
39

–0
.7

7)
0.

71
 (

0.
59

–0
.8

5)

3
0.

74
 (

0.
54

–1
.0

02
)

0.
87

 (
0.

75
–1

.0
1)

4
1.

28
 (

0.
71

–2
.3

1)
1.

02
 (

0.
75

–1
.4

0)

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Singh et al. Page 19

V
ar

ia
bl

e
A

ny
 T

re
at

m
en

t
D

ea
th

H
os

pi
ce

H
os

pi
ce

 L
O

S 
< 

3
30

-d
ay

 R
ea

dm
is

si
on

M
on

th
s 

to
 D

ea
th

 H
R

*  
(9

5%
 C

I)

Pr
io

r 
to

 I
nd

ex
 A

dm
is

si
on

O
ne

 o
r 

M
or

e 
SN

F 
St

ay
s

A
ny

 T
he

ra
py

C
he

m
ot

he
ra

py
0.

67
 (

0.
52

–0
.8

7)

R
ad

ia
tio

n
1.

68
 (

1.
28

–2
.2

0)
1.

18
 (

1.
04

–1
.3

4)

Ta
rg

et
ed

 C
he

m
ot

he
ra

py
2.

34
 (

1.
18

–4
.6

2)

H
T

N
0.

74
 (

0.
55

–0
.9

9)
0.

82
 (

0.
72

–0
.9

4)

D
ia

be
te

s

C
O

PD
1.

16
 (

1.
02

–1
.3

2)

H
ea

rt

St
ro

ke
0.

47
 (

0.
25

–0
.8

9)

C
og

ni
tiv

e
0.

44
 (

0.
27

–0
.6

9)
1.

84
 (

1.
17

–2
.8

8)

A
lc

oh
ol

2.
39

 (
1.

23
–4

.6
3)

D
ep

re
ss

io
n

1.
60

 (
1.

08
–2

.3
8)

In
de

x 
H

os
pi

ta
l

R
eg

io
n 

(v
s.

 W
es

t)

N
or

th
ea

st
1.

98
 (

1.
40

–2
.8

1)

M
id

w
es

t
3.

90
 (

2.
21

–6
.8

8)

So
ut

h
1.

86
 (

1.
20

–2
.8

8)

L
oc

at
io

n:
 U

rb
an

 (
vs

. R
ur

al
)

2.
01

 (
1.

22
–3

.3
3)

0.
69

 (
0.

53
–0

.9
1)

Ty
pe

: T
ea

ch
in

g 
(v

s.
 N

on
-t

ea
ch

in
g)

0.
76

 (
0.

60
–0

.9
6)

0.
85

 (
0.

76
–0

.9
6)

L
O

S
0.

96
 (

0.
94

–0
.9

9)
0.

92
 (

0.
86

–0
.9

9)
1.

03
 (

1.
01

–1
.0

5)

D
is

ch
ar

ge
 Y

ea
r

* H
az

ar
d 

R
at

io

**
G

ra
de

 I
: w

el
l d

if
fe

re
nt

ia
te

d;
 d

if
fe

re
nt

ia
te

d,
 N

O
S

G
ra

de
 2

: m
od

er
at

el
y 

di
ff

er
en

tia
te

d;
 m

od
er

at
el

y 
di

ff
er

en
tia

te
d;

 in
te

rm
ed

ia
te

 d
if

fe
re

nt
ia

tio
n

G
ra

de
 3

: p
oo

rl
y 

di
ff

er
en

tia
te

d;
 d

if
fe

re
nt

ia
te

d
G

ra
de

 4
: u

nd
if

fe
re

nt
ia

te
d;

 a
na

pl
as

tic
G

ra
de

 9
: c

el
l t

yp
e 

no
t d

et
er

m
in

ed
, n

ot
 s

ta
te

d 
or

 n
ot

 a
pp

lic
ab

le

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.


	Abstract
	Introduction
	Methods
	Data Source
	Sample Selection
	Comparator Groups
	Outcomes
	Control Variables
	Statistical Analysis

	Results
	Patient Characteristics
	Patient Outcomes
	Predictors of SNF success for Established and Unestablished Cancer Patients

	Discussion
	Limitations
	Conclusion
	References
	Figure 1.
	Figure 2a.
	Figure 2b.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

