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Abstract

Background: Although a growing body of literature recommends the early initiation of palliative care (PC), the
use of PC remains variable.
Objective: The current study sought to describe the use of PC and to identify factors associated with the use of
inpatient PC.
Design: Retrospective, cross-sectional analysis of data from the National Inpatient Sample.
Setting and Subjects: Patients admitted with a primary diagnosis of gastrointestinal and/or thoracic cancer from
2012 to 2013.
Measurements: In-hospital length of stay (LOS), morbidity, mortality, and total charges.
Results: A total of 282,899 patients were identified who met inclusion criteria of whom, 24,100 (8.5%) patients
received a PC consultation during their inpatient admission. Patients who received PC were more likely to have
a longer LOS (LOS >14 days: 5.4% vs. 9.4%) and were more likely to develop a postoperative complication
(28.3% vs. 45.9%, both p < 0.001). Inpatient mortality was significantly higher among patients who had re-
ceived PC than those who did not (5.4% vs. 44.1%, p < 0.001). On multivariable analysis, patient age (age ‡75
years: Odds Ratio [OR] = 2.54, 95% CI: 2.33–2.78), comorbidity (CCI >6: OR = 2.60, 95% CI: 2.48–2.74), and
admission to larger hospitals (reference small: OR = 1.20, 95% CI: 1.14–1.25) were associated with greater odds
of receiving PC (all p < 0.05). Patients who underwent a major operation during their inpatient admission
demonstrated 79% lower odds of receiving PC (OR = 0.21, 95% CI: 0.20–0.22, p < 0.001).
Conclusions: Among patients admitted for cancer, PC services were used in 8.5% of patients during their
inpatient admission with surgical patients being 79% less likely to receive a PC consultation. Further research is
required to delineate the barriers to the use of PC so as to promote the use of PC among high-risk patients.
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Introduction

Palliative care (PC) encompasses a spectrum of ap-
proaches to delivering care that aims to improve the

quality of life of patients with serious life-threatening disease.1

Specifically, the goal of PC is to prevent or treat, as early as
possible, the symptoms and side effects of disease and its re-
lated treatments.1–3 PC has been recommended as standard
care and is increasingly offered to patients with serious illness
with observable benefits.4,5 Several previous reports have
demonstrated that use of concurrent PC from the point of
diagnosis results in a beneficial impact on quality and sur-
vival.6–9 Furthermore, PC programs have also been shown

to reduce costs of care, be associated with lower rates of
emergency room visits, higher satisfaction scores with better
quality of life (QOL), and fewer in-hospital deaths.10–13 For
example, in a recent systematic review and meta-analysis of
existing randomized clinical trials of PC, Kavalieratos et al.
demonstrated that PC interventions were associated with im-
provements in patient QOL and symptom burden, whereas a
recent report by May et al. demonstrated that receipt of PC was
associated with a 22%–32% lower cost among patients with
the largest cost savings observed among patients with greater
comorbidity.14,15

Despite the reported benefits associated with the use of PC,
previous reports have demonstrated that PC continues to be
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underused among patients with serious, life-threatening ill-
nesses.5 Furthermore, there is a paucity of nationally repre-
sentative data evaluating the use of PC consultation among
patients admitted for gastrointestinal and thoracic cancers,
particularly among patients undergoing surgery.16–18 Most
existing studies report on data from patients admitted for the
medical management of cancer and are collected from either
single-center studies or case series/reports.19 Additionally,
existing literature fails to adequately describe/identify pa-
tients that are most likely to be referred to PC. Given this,
using a nationally representative database, the objectives of
this study were to investigate the utilization of PC consulta-
tion among patients admitted for the inpatient management of
gastrointestinal or thoracic cancer and to identify patient and/
or hospital characteristics associated with receipt of a PC
consultation. Additionally, we sought to investigate the re-
lationship between PC consultation and clinical and financial
outcomes within this patient population.

Methods

Data sources and patient population

This retrospective review was performed using data from
the Nationwide Inpatient Sample (NIS) from 2012 to 2013.
The NIS is a national representative, all-payer database that
collects data from all inpatient discharges across the United
States. Collected and maintained by the Agency for Health-
care Research and Quality (AHRQ), the NIS collects data on
patient age, sex, race, insurance status, and for each patient
record, includes up to 25 diagnostic and procedure codes, coded

using the International Classification of Disease, Ninth Revi-
sion, Clinical Modification lexicon.20 Additionally, hospital-
level characteristics, including hospital region, hospital location
(urban vs. rural), hospital bed size, and hospital teaching status
are also recorded for each patient.20 Using a stratified sampling
methodology based on hospital characteristics, the NIS repre-
sents a 20% stratified sample of all hospital discharges in the
United States.20

Patients admitted for an inpatient admission with a primary
diagnosis of gastrointestinal and/or thoracic cancer were
identified using relevant ICD-9-CM diagnosis codes (Sup-
plementary Table S1; Supplementary Data are available on-
line at www.liebertpub.com/jpm). Patients younger than 18
years of age, patients admitted on an emergent basis, and
patients who were either transferred in or transferred out were
excluded from our final study population (Fig. 1). Patient
comorbidity was calculated using the Charlson Comorbidity
Index (CCI); patients were categorized according to their
CCI score as either CCI = 2, CCI = 3–6, and CCI >6.21 Pa-
tients undergoing a major operative procedure were identified
using a previously defined criteria as per the AHRQ.22

Primary study outcomes

The primary outcomes of the study included the receipt of a
PC consultation, development of one or more postoperative/
inpatient complications, inpatient length of stay (LOS), inpa-
tient mortality, discharge to additional care, and total charges
for the inpatient admission. Use of PC services was identified
using the ICD-9-CM diagnosis code ‘‘v66.7’’ and compared
between patient groups and the receipt of a major operation

FIG. 1. Derivation of final patient population. The type of primary cancer was determined using relevant International
Classification of Disease, Ninth Edition, Clinical Modification (ICD-9-CM) diagnosis codes presented in Supplementary
Table S1.

INPATIENT PALLIATIVE CARE FOR CANCER 429



during the inpatient admission.23,24 Additional sensitivity an-
alyses were also performed to assess the use of PC services by
the type of primary cancer. Inpatient complications were
identified using a previously validated set of conditions iden-
tified for use in administrative data.25 Specifically, these in-
cluded surgical site infections, postoperative bleeding, venous
thromboembolism (deep venous thrombosis and pulmonary
embolism), pneumonia, use of ventilator, myocardial infarc-
tion, and cerebrovascular accidents (stroke and transient is-
chemic attacks).25 Total hospital charges were recorded for the
entire inpatient admission and were inflation adjusted using the
inflation calculator as provided by the Department of Labor
and reported to the nearest 2017 dollar.26

Statistical analyses

Categorical data were expressed as whole numbers and
proportions while continuous variables were reported as
medians with interquartile range (IQR). Categorical data
were compared using Pearson’s chi-squared test, whereas
continuous data were compared using the Kruskal–Wallis
test. Multivariable logistic regression analysis was performed
to assess the factors associated with use of PC services.
Specifically, our model adjusted for patient characteristics,
including patient age, sex, race, insurance status, CCI score,
receipt of a major operation during the inpatient admission,
and hospital-level characteristics, including hospital region,
hospital bed size, and hospital teaching status. Colinearity of
variables was examined using variance inflation factor
analysis and model fit was evaluated using the Akaike In-
formation Criterion. Results of the multivariable analysis
were presented as odds ratios (ORs) with corresponding 95%
confidence intervals (95% CIs). To further examine the as-
sociation between receipt of PC and postoperative outcomes,
a propensity score matched analysis was performed. Speci-
fically, patients who received a PC consultation during their
inpatient admission were matched to patients who did not
receive a PC consultation. Receipt of PC consultation was
specified as the dependent variable with patient age, sex, race,
insurance status, income quartile, CCI score, and receipt of a
major operation during the inpatient admission, hospital re-
gion, hospital teaching status, hospital bed size, and LOS
were included as independent variables. Patients were mat-
ched using a 1:1 nearest neighbor matching algorithm with-
out replacement, with a caliper width of 0.1. Balance of
covariates was evaluated using absolute differences. All an-
alyses were performed using STATA version 14.0 (Stata-
Corp, College Station, TX) and a p-value of <0.05 was used
to define statistical significance. The study was approved by
the Johns Hopkins University Institutional Review Board.

Results

Baseline patient and hospital characteristics

A total of 282,899 patients were identified who met in-
clusion criteria; 56.6% (n = 160,164) patients were admitted
for the management of a gastrointestinal cancer, whereas
43.4% (n = 122,735) patients were admitted for the man-
agement of a thoracic malignancy. The median age of all
patients was 66 years (IQR: 57–75) with a majority of pa-
tients being male (n = 156,105, 55.2%) and Caucasian

(n = 194,405, 72.2%, Table 1). Medicare was the most com-
mon payor (55.3%, n = 155,977), followed by private insurers
(n = 78,094, 27.7%) and Medicaid (30,145, 10.7%). Co-
morbidities were common with 48.9% of patients presenting
with CCI score of 6 or more (CCI = 6: n = 63,267, 22.4%; CCI
>6: n = 75,093, 26.5%). Most patients were admitted to a
large (n = 180,627, 63.9%) or medium-sized (n = 68,520,
24.2%) hospital based on region-specific hospital bed size
categories; 55.4% (n = 156,641) of patients were admitted to
an urban teaching facility, whereas 45.7% (urban nonteach-
ing: n = 97,771, 34.6%; rural: n = 28,487, 10.1%) of patients
were admitted to either a rural or urban, nonteaching facility.

Among all patients in the study population, 8.5% (n =
24,100) of patients received a PC consultation during their
inpatient admission, with the number of patients receiving
a PC service observed to increase from 8.2% in 2012
(n = 11,730) to 8.8% in 2013 (n = 12,370, (+7.3%, p < 0.001).
Patients receiving a PC service were more likely to be older
(age >74: no PC vs. PC: 24.9% vs. 32.4%, p < 0.001), be a
member of a racial minority (27.6% vs. 30.2%, p < 0.001), and
were more likely to present with preexisting comorbi-
dity compared with those who did not receive PC (CCI = 2:
21.2% vs. 9.3%, CCI >6: 25.2% vs. 40.9%, p < 0.001); minor
differences in insurance status, median household income, and
hospital characteristics were also observed between the two
patient groups. Similar differences in patient and hospital
characteristics were also observed when stratified by the re-
ceipt of a major operation during the inpatient admission
(Supplementary Tables S2 and S3).

PC type of cancer and receipt of major operation
during inpatient admission

Use of PC services was observed to vary by the type of
primary cancer ranging from a low of 4.1% among patients
admitted for the management of rectal cancers to a high of
11.5% among patients admitted for the management of
pancreatic cancer (Fig. 2). Additionally, use of PC consul-
tations was also observed to be higher among patients who
presented with a thoracic malignancy compared with patients
admitted for the management of a gastrointestinal cancer
(9.8% vs. 7.6%). Use of PC services was over four times
higher among patients who did not undergo a major operation
during their inpatient admission compared with patients who
underwent a major operation (11.4% vs. 2.7%, p < 0.001).
This pattern was also observed when stratified by the type of
primary cancer (Fig. 3). For example, among patients who
were admitted for the management of a gastrointestinal
cancer, PC services were used in 10.3% of patients who did
not undergo a major operation during the inpatient admission.
In contrast, among patients with a gastrointestinal cancer
undergoing a major operation during the inpatient admission,
only 2.3% received a PC consultation. A similar trend was
also observed among patients with a thoracic malignancy.

Factors associated with the use of PC

To identify patient and hospital-level characteristics in-
dependently associated with use of PC during the inpatient
admission, multivariable logistic regression analysis was per-
formed (Table 2). Increasing patient age (age ‡75: OR = 2.54,
95%CI: 2.33–2.78, p < 0.001) and increasing preoperative
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comorbidity were associated with an increased odds of re-
ceiving PC (CCI >6: OR = 2.60, 95%CI: 2.48–2.74, p < 0.001).
Similarly, compared with patients admitted to smaller hospi-
tals, patients admitted to larger hospitals (OR = 1.20, 95%CI:
1.41–1.25, p < 0.001) demonstrated greater odds of receiving a
PC consultation. Development of an in-hospital complication
was associated with 92% (OR = 1.92, CI: 1.86–1.98, p < 0.001)
greater odds of receiving a PC service, whereas patients who
had a LOS between 10–14 days and patients who had a LOS

‡15 days demonstrated 45% (OR = 1.45, 95%CI: 1.38–2.52,
p < 0.001) and 116% (OR = 2.16, 95%CI: 2.04–2.28, p < 0.001)
greater odds of receiving PC, respectively. Interestingly, after
adjusting for patient and hospital characteristics, patients un-
dergoing a surgical operation during the inpatient admission
demonstrated 79% lower odds for receiving a PC consultation
compared with patients who did not undergo a surgical pro-
cedure during the inpatient admission (OR = 0.21, 95%CI:
0.20–0.22, p < 0.001).

Table 1. A Comparison of Patient and Disease Characteristics between Patients Who Received

a Palliative Care Consultation During Their Inpatient Admission and Patients Who Did Not

Characteristic
No palliative care Palliative care

p value
Total

N (%) N (%) N (%)

Age group <0.001
18–44 years 11,497 (4.4) 816 (3.4) 12,313 (4.4)
45–64 years 104,249 (40.3) 8708 (36.1) 112,957 (39.9)
65–74 years 78,590 (30.4) 6757 (28.0) 85,347 (30.2)
>74 years 64,463 (24.9) 7819 (32.4) 72,282 (25.6)

Sex 0.806
Male 142,788 (55.2) 13,317 (55.3) 156,105 (55.2)
Female 116,004 (44.8) 10,783 (44.7) 126,787 (44.8)

Race (n = 269,210) <0.001
Caucasian 178,364 (72.4) 16,041 (69.9) 194,405 (72.2)
African American 32,494 (13.2) 3226 (14.1) 35,720 (13.3)
Hispanic 19,028 (7.7) 1973 (8.6) 21,001 (7.8)
Other 16,358 (6.6) 1726 (7.5) 18,084 (6.7)

Insurance <0.001
Private 71,962 (27.9) 6132 (25.6) 78,094 (27.7)
Medicare 143,064 (55.4) 12,913 (53.8) 155,977 (55.3)
Medicaid 27,462 (10.6) 2684 (11.2) 30,145 (10.7)
Other 15,827 (6.1) 2261 (9.4) 18,088 (6.4)

Income zip quartile <0.001
Q1 72,901 (28.8) 6595 (28.0) 79,496 (28.7)
Q2 64,271 (25.4) 5741 (24.4) 70,012 (25.3)
Q3 60,868 (24.1) 5757 (24.4) 66,625 (24.1)
Q4 55,028 (21.7) 5486 (23.3) 60,514 (21.9)

CCI <0.001
CCI = 2 54,977 (21.2) 2244 (9.3) 57,221 (20.2)
CCI = 3–5 82,299 (31.8) 5019 (20.8) 87,318 (30.9)
CCI = 6 56,278 (21.8) 6989 (29.0) 63,267 (22.4)
CCI >6 65,245 (25.2) 9848 (40.9) 75,093 (26.5)

Inpatient surgical procedurea <0.001
No 168,752 (65.2) 21,596 (89.6) 190,348 (67.3)
Yes 90,047 (34.8) 2504 (10.4) 92,551 (32.7)

Hospital location <0.001
South 103,424 (40.0) 9108 (37.8) 112,532 (39.8)
Midwest 57,564 (22.2) 4915 (20.4) 62,479 (22.1)
West 44,794 (17.3) 5361 (22.2) 50,155 (17.7)
Northeast 53,017 (20.5) 4716 (19.6) 57,733 (20.4)

Hospital bed size <0.001
Small 31,137 (12.0) 2615 (10.9) 33,752 (11.9)
Medium 62,505 (24.2) 6015 (25.0) 68,520 (24.2)
Large 165,157 (63.8) 15,470 (64.2) 180,627 (63.9)

Hospital teaching status <0.001
Rural 26,228 (10.1) 2259 (9.4) 28,487 (10.1)
Urban nonteaching 89,632 (34.6) 8139 (33.8) 97,771 (34.6)
Urban teaching 142,939 (55.2) 13,702 (56.9) 156,641 (55.4)

Analysis presented here is for all patients included in the final study cohort (n = 282,899).
aDefined using criteria outlined by the Agency for Healthcare Research and Quality (AHRQ).
CCI, Charlson Comorbidity Index.
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Clinical and financial outcomes by the use of PC

Among all patients discharged, the median LOS was
4 days (IQR: 3–7) with 5.8% (n = 16,334) of patients dem-
onstrating a LOS of 15 days or more (Table 3). LOS was
observed to be longer among patients who received a PC
consultation with the proportion of patients demonstrating a
LOS of 15 days or more being higher among patients who
received PC (LOS ‡15: 5.4% vs. 9.4%, p < 0.001). During the
inpatient admission, 29.8% (n = 84,394) of patients devel-
oped an in-hospital complication. Inpatient morbidity was
observed to be higher among patients who received PC
compared with patients who did not (28.3% vs. 45.9%,
p < 0.001). Of note, this effect was more pronounced among
patients who underwent a major operation during their in-
patient admission (29.9% vs. 65.1%, p < 0.001) compared
with those who did not (27.5% vs. 43.7%, p < 0.001, Sup-
plementary Tables S4 and S5).

A total of 24,519 patients (8.7%) died during the index ad-
mission. In-hospital mortality was significantly higher among
patients who had received a PC consultation compared with
those who did not (5.4% vs. 44.1%, p < 0.001); this effect was
observed regardless of the receipt of a major operation dur-
ing the inpatient admission (no major operation: 6.7% vs.
43.9%; major operation: 2.9% vs. 46.0%, both p < 0.001).
Among the 258,305 patients who were discharged alive, 68.3%
(n = 176,336) underwent a routine discharge to home, whereas
30.8% (n = 79,584) were discharged to additional care facilities/
with additional care. Patients who received a PC consultation
during the inpatient admission were proportionally more likely
to be discharged to additional care compared with patients who
did not receive a PC consultation (28.8% vs. 68.2%, p < 0.001),
with a comparable effect being observed despite stratification by
the receipt of a major operation during the inpatient admission
(no major operation: 28.7% vs. 68.4%; major operation: 28.9%
vs. 66.0%, both p < 0.001).

FIG. 2. Comparison of the use of palliative care services during the inpatient admission by the type of primary cancer.
Analysis presented here is for all patients included in the final study cohort (n = 282,899). The type of primary cancer was
determined using relevant International Classification of Disease, Ninth Edition, Clinical Modification (ICD-9-CM) diag-
nosis codes presented in Supplementary Table S1.

FIG. 3. Comparison of the use of palliative care services during the inpatient admission by the type of primary cancer and
receipt of a major operation during the inpatient admission among (A) patients who presented with a primary gastroin-
testinal cancer, and (B) patients who presented with a primary thoracic cancer. Analysis presented here is for all patients
included in the final study cohort (n = 282,899). The type of primary cancer was determined using relevant International
Classification of Disease, Ninth Edition, Clinical Modification (ICD-9-CM) diagnosis codes presented in Supplementary
Table S1.
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Table 2. Univariable and Multivariable Analyses of Risk Factors Associated

with Receipt of Palliative Care Consultation during Inpatient Admission

Characteristic

Univariable analysis

p value

Multivariable analysis

p valueOdds ratio 95% CI Odds ratio 95% CI

Age group
18–44 years Reference Reference — —
45–64 years 1.18 1.093–1.268 <0.001 1.18 1.089–1.278 <0.001
65–74 years 1.21 1.124–1.306 <0.001 1.73 1.589–1.889 <0.001
>74 years 1.71 1.586–1.842 <0.001 2.54 2.328–2.775 <0.001

Sex
Male Reference — — Reference — —
Female 1.00 0.971–1.023 0.806 1.05 1.022–1.082 0.001

Race
Caucasian Reference — — Reference — —
African American 1.10 1.061–1.149 <0.001 1.00 0.959–1.046 0.945
Hispanic 1.15 1.098–1.211 <0.001 1.07 1.017–1.130 0.009
Other 1.17 1.114–1.236 <0.001 1.12 1.062–1.186 <0.001

Insurance
Private Reference — — Reference — —
Medicare 1.06 1.026–1.093 <0.001 0.65 0.619–0.675 <0.001
Medicaid 1.15 1.093–1.202 <0.001 1.04 0.988–1.098 0.128
Other 1.68 1.593–1.765 <0.001 1.62 1.531–1.711 <0.001

Income zip quartile
Q1 Reference — — Reference — —
Q2 0.99 0.952–1.025 0.501 1.01 0.974–1.055 0.500
Q3 1.05 1.008–1.085 0.018 1.07 1.025–1.110 0.001
Q4 1.10 1.061–1.144 <0.001 1.13 1.087–1.180 <0.001

CCI
CCI = 2 Reference — — Reference — —
CCI = 3–5 1.49 1.420–1.572 <0.001 1.19 1.123–1.251 <0.001
CCI = 6 3.04 2.897–3.195 <0.001 2.48 2.351–2.609 <0.001
CCI >6 3.70 3.527–3.877 <0.001 2.60 2.475–2.739 <0.001

Inpatient surgical procedurea

No Reference — — Reference — —
Yes 0.22 0.208–0.227 <0.001 0.21 0.199–0.218 <0.001

Hospital region
South Reference — — — — —
Midwest 0.97 0.935–1.005 0.094 — — —
West 1.36 1.312–1.408 <0.001 — — —
Northeast 1.01 0.974–1.048 0.592 — — —

Hospital bed size
Small Reference — — Reference — —
Medium 1.15 1.092–1.202 <0.001 1.17 1.115–1.236 <0.001
Large 1.12 1.068–1.165 <0.001 1.20 1.143–1.254 <0.001

Hospital teaching status
Rural Reference — — — — —
Urban, Nonteaching 1.05 1.004–1.107 0.033 — — —
Urban, teaching 1.11 1.062–1.166 <0.001 — — —

Length of stay
0–5 days Reference — — Reference — —
5–9 days 0.97 0.939–0.998 0.034 1.10 1.064–1.136 <0.001
10–14 days 1.31 1.258–1.374 <0.001 1.45 1.379–1.522 <0.001
>14 days 1.84 1.754–1.931 <0.001 2.16 2.040–2.278 <0.001

Postoperative complicationb

No Reference — — Reference — —
Yes 2.15 2.090–2.205 <0.001 1.92 1.864–1.978 <0.001

Analysis presented here is for all patients included in the final study cohort (n = 282,899).
aDefined using criteria outlined by the Agency for Healthcare Research and Quality (AHRQ).
bIncludes Sepsis, Pneumonia, Surgical Site Infection, Gastrointestinal Hemorrhage, Venous Thromboembolism, Respiratory Failure,

Renal Failure, Myocardial Infarction, Stroke, and Postoperative Fistula.
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Among all patients, the median in-hospital charge for the
inpatient admission was $35,888 (IQR: $18,968–$66,042)
with patients receiving PC demonstrating a lower median
charge compared with patients who did not ($36,367 [IQR:
$19,406–$66,298] vs. $30,259 [IQR: $14,169–$62,760],
p < 0.001). Interestingly, when stratified by the receipt of a
major operation during the inpatient admission, use of PC
was associated with a 58.3% higher median charge among
patients who underwent a major operation during their in-
patient admission ($62,913 [IQR: $40,134–$101,499] vs.
$99,604 [IQR: $57,239–$181,070], (+58.3%, p < 0.001).

Propensity score-matched analysis: clinical
and financial outcomes by use of PC

To further examine the effects of PC consultations during
the inpatient admission, 22,364 patients who received a PC
consultation were matched to 22,364 patients who did not
receive a PC consultation during their inpatient admission
(Supplementary Table S6 and Supplementary Fig. S1).
Among the matched cohort, PC consultation was associated
with a longer LOS for the index admission (median LOS:
4 days [IQR: 2–7], vs. 5 days [IQR: 2–8], p < 0.001) as well as
higher in-hospital morbidity (29.2% vs. 46.0%, p < 0.001,
Supplementary Table S7). Furthermore, in-hospital mortality
was also higher among patients who received a PC consul-
tation (6.9% vs. 43.9%, p < 0.001); these patients were also
more likely to be discharged to additional care from their
index admission (32.3% vs. 68.2%, p < 0.001). Of note,
minimal differences in total hospital charges were observed
between the two patient groups (median hospital charges:
$30,220 [IQR:$16,945–$54,868] vs. $30,898 [IQR:$14,518–
$63,874], ( = +2.2%, p = 0.051).

Discussion

Results of the current study are consistent with previous
reports demonstrating the relatively low use of PC services
among patients undergoing surgery compared with patients
admitted for the medical management of disease.16,18,27,28 For
example, in their recent report of patients receiving treatment
at Veterans Health Administration hospitals, Olmsted et al.
demonstrated that patients undergoing surgery were 16% less
likely to receive PC and/or be admitted to a hospice, whereas
Kross et al. demonstrated that among patients admitted to the
ICU, patients admitted to the ICU under a surgical service
were less likely to receive a PC consultation compared with
those admitted to a medicine service.27,28 Similarly, in the
current study, odds of receiving a PC consultation were 79%
lower among patients who underwent surgery during their
admission. Furthermore, use of PC among this subgroup of
patients was also observed to be variable by the type of pri-
mary cancer ranging from a low of 1.3% among patients un-
dergoing a major operation for rectal cancer to a high of 5.3%
among patients undergoing a major operation for pancreatic
cancer. Despite a recent statement by the American College of
Surgeons recognizing the life-affirming role of PC in the
management of surgical patients with severe terminal illness,
historically, the use of PC services among surgical patients has
been low.29,30 The relatively low use of PC in surgery is likely
due to the lack of integration of PC principles into routine
surgical practice, a trend that can be attributed to the surgical
‘‘rescue culture’’ as well as surgeons’ perceptions regarding
error, decisional regret, and responsibility.31–37 Taken together
with the previous report, results from the current study high-
light that although PC consultations were initiated within
subsets of patients undergoing surgery, use of PC remains low

Table 3. A Comparison of Clinical and Financial Outcomes between Patients Who Received

a Palliative Care Consultation during Their Inpatient Admission and Patients Who Did Not

Characteristic
No palliative care Palliative care

p value
Total

N (%) N (%) N (%)

Length of stay, days,
median (IQR)

4 (3–7) 5 (2–8) <0.001 4 (3–7)

Length of stay
0–5 days 134,574 (52.0) 11,791 (48.9) 146,365 (51.7)
5–9 days 87,127 (33.7) 7388 (30.7) 94,515 (33.4)
10–14 days 23,032 (8.9) 2653 (11.0) 25,685 (9.1)
>14 days 14,066 (5.4) 2268 (9.4) 16,334 (5.8)

In-hospital
complicationa

73,330 (28.3) 11,064 (45.9) <0.001 84,394 (29.8)

Death 13,889 (5.4) 10,630 (44.1) <0.001 24,519 (8.7)
Discharge dispositionb

(n = 258,305)
<0.001

Routine discharge 172,484 (70.5) 3852 (28.6) 176,336 (68.3)
Discharge with

additional care
70,411 (28.8) 9173 (68.2) 79,584 (30.8)

Otherc 1950 (0.8) 435 (3.2) 2385 (0.9)
Total hospital

charges, $,
median (IQR)

$36,367 ($19,406–$66,298) $30,259 ($14,169–$62,760) <0.001 $35,888 ($18,968–$66,042)

Analysis presented here is for all patients included in the final study cohort (n = 282,899).
aIncludes Sepsis, Pneumonia, Surgical Site Infection, Gastrointestinal Hemorrhage, Venous Thromboembolism, Respiratory Failure,

Renal Failure, Myocardial Infarction, Stroke, and Postoperative Fistula.
bOnly among patients who survived to discharge.
cIncludes leave against medical advice, unknown destination, and transferred to court as defined by the AHRQ.
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among all patients, particularly among patients undergoing
surgery. Moving forward, greater emphasis should be placed
on changing hospital/surgical culture to ensure the integration
of principles of PC into routine surgical practices as well as the
timely initiation of PC services for surgical patients.

Although numerous previous reports have demonstrated
that the timely initiation of PC services is associated with
lower healthcare resources, specifically, shorter LOS, lower
healthcare costs, and fewer emergency department visits, in
the current study, we observed that patients who received PC
were more likely to have a longer LOS, and were pro-
portionally more likely to be discharged to additional care
facilities compared with patients who did not receive PC.38–41

Additionally, patients who received a PC consultation were
almost twice as likely to have developed a postoperative
complication during their admission with the observed in-
hospital mortality being approximately fivefold higher
among this group of patients. Although we were unable to
determine the exact timing of PC consultation relative to the
operation performed or postoperative complications, our
findings suggest that the inpatient palliative consultations
occurred late in the course of illness and close to death. To
this point, a recent study by Earle et al. demonstrated that
although the proportion of patients using hospice care ser-
vices has increased in recent years, on average, hospice care
is initiated only within the last 3 days of life.42 Similarly, a
separate study from Christakis demonstrated that among a
study cohort of patient enrolled in hospice care, the median
survival after enrollment was only 36 days with 15.6% of
patients dying within 7 days of enrollment.43

Interestingly, PC consultations were also associated with
lower hospital charges among all patients. Consistent with
our findings, a recent analysis from May et al. comparing
hospital costs by the receipt of PC demonstrated that use of
PC was associated with significant cost savings ranging from
22% to 32%, varying by patient characteristics.14 The effect
of PC observed in the current study is likely heterogeneous
and may vary according to the multifaceted interaction be-
tween patient, disease, and provider level characteristic. To
further investigate this, a stratified analysis was performed by
the receipt of surgery during the inpatient admission and also
performed an additional sensitivity analysis using propensity
score matching. Of note, when stratified by the receipt of
surgery, PC consultation was associated with higher charges
among patients who underwent a surgical resection during
their inpatient admission, whereas hospital charges were
observed to be comparable among those admitted for the
medical management of their disease. While one might in-
tuitively expect PC consultations to result in lower hospital
charges due to a lower use of hospital resources, our findings
likely suggest that PC consultations may have been initiated
very late in disease management, and perhaps after signifi-
cant hospital resources had already been used to treat the
underlying disease and/or the resulting complications. Future
research is required to better understand how the effect of PC
on hospital costs varies for different combinations of patients,
disease, and specialties. Additionally, policies are required
that ensure the timely initiation of PC services among pa-
tients who benefit most from such interventions. Increased
access to PC services among these patients may result in
improved quality of care at lower cost to patients, hospitals,
and payors.

Results of the current study should be interpreted with
several limitations. First, given that the database used in the
current analysis is constructed from administrative claims,
our analysis is subject to all the potential limitation inherent
to administrative data.44 Specifically, these include the
potential for miscoding as well as a lack of more granular
clinical/disease-specific data.44 For example, in the current
study, we were unable to assess differences in PC use by
disease severity as measured by tumor stage/grade as well as
the extent of disease. As a consequence, there may some
residual confounding in our results as more granular details
relating to disease severity could not be adjusted for. To
account for this residual bias, we performed an additional
sensitivity analysis using propensity score matching. Im-
portantly, results from the sensitivity analysis were consistent
to those performed for the entire, unmatched cohort. Second,
although the use of PC consultation was measured using a
previously validated ICD-9-CM diagnosis code, it is possible
that this code did not capture all PC consultations, and as a
consequence may underestimate the actual use of PC con-
sultations.23 For example, pain specialists who provide PC
services may use alternate billing codes for their services
rendered and as such may not have been captured in the
current analysis.23 It is important to note, however, that es-
timates for the use of PC in the current study are comparable
to previous studies reporting the use of PC to vary from 5.0%
to 38.3% among different patient populations.24,28 Third, as
the NIS collects data only on whether or not a patient de-
velops an in-hospital complication, we were unable to ac-
count for the timing of the in-hospital complication relative to
the use of PC. As a result of this, we were unable to further
assess the relationship between in-hospital complications and
use of PC. Specifically, we were unable to determine whether
complications were more common among patients who re-
ceived PC due to a greater burden of disease, or whether PC
consultations were initiated after a serious/terminal in-
hospital complication. Lastly, as the NIS reports data only for
the inpatient admission, we were unable to track patients
longitudinally over time and were therefore unable to report
on long-term clinical and financial outcomes such as overall
survival and QALYs, as well as compare patient-reported
outcomes, including metrics pertaining to post-discharge
quality of life and functional status.

In conclusion, using a nationally representative database
of patients undergoing gastrointestinal and/or thoracic can-
cers, the current study demonstrated that PC consultations
were used in 8.5% of patients, with patients undergoing
surgery being 79% less likely to receive a PC consultation
compared with patients who did not undergo surgery. Al-
though patients who received PC were more likely to have
developed an in-hospital complication and die during the
index hospitalization, results from the current study highlight
the potential improvements in care quality and resource use
that can be achieved through the integration of PC into rou-
tine cancer care.
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