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IMPORTANCE Increasing inpatient palliative care delivery is prioritized, but large-scale,
experimental evidence of its effectiveness is lacking.

OBJECTIVE To determine whether ordering palliative care consultation by default for seriously
ill hospitalized patients without requiring greater palliative care staffing increased
consultations and improved outcomes.

DESIGN, SETTING, AND PARTICIPANTS A pragmatic, stepped-wedge, cluster randomized trial
was conducted among patients 65 years or older with advanced chronic obstructive
pulmonary disease, dementia, or kidney failure admitted from March 21, 2016, through
November 14, 2018, to 11 US hospitals. Outcome data collection ended on January 31, 2019.

INTERVENTION Ordering palliative care consultation by default for eligible patients, while
allowing clinicians to opt-out, was compared with usual care, in which clinicians could choose
to order palliative care.

MAIN OUTCOMES AND MEASURES The primary outcome was hospital length of stay, with
deaths coded as the longest length of stay, and secondary end points included palliative care
consult rate, discharge to hospice, do-not-resuscitate orders, and in-hospital mortality.

RESULTS Of 34 239 patients enrolled, 24 065 had lengths of stay of at least 72 hours and were
included in the primary analytic sample (10 313 in the default order group and 13 752 in the
usual care group; 13 338 [55.4%] women; mean age, 77.9 years). A higher percentage of
patients in the default order group received palliative care consultation than in the standard
care group (43.9% vs 16.6%; adjusted odds ratio [aOR], 5.17 [95% CI, 4.59-5.81]) and received
consultation earlier (mean [SD] of 3.4 [2.6] days after admission vs 4.6 [4.8] days; P < .001).
Length of stay did not differ between the default order and usual care groups (percent
difference in median length of stay, −0.53% [95% CI, −3.51% to 2.53%]). Patients in the
default order group had higher rates of do-not-resuscitate orders at discharge (aOR, 1.40
[95% CI, 1.21-1.63]) and discharge to hospice (aOR, 1.30 [95% CI, 1.07-1.57]) than the usual
care group, and similar in-hospital mortality (4.7% vs 4.2%; aOR, 0.86 [95% CI, 0.68-1.08]).

CONCLUSIONS AND RELEVANCE Default palliative care consult orders did not reduce length of
stay for older, hospitalized patients with advanced chronic illnesses, but did improve the rate
and timing of consultation and some end-of-life care processes.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT02505035
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P alliative care is widely advocated1-6 and increasingly
available7 for hospitalized patients with serious ill-
ness. Multiple studies suggest that inpatient palliative

care reduces hospital length of stay (LOS) and costs8-13 and im-
proves other patient-centered outcomes.10,14-17 Many of these
studies were observational, and those that were randomized
trials were typically highly controlled, explanatory designs
evaluating the efficacy of specific palliative care models. Thus
no large-scale, experimental evidence of the effectiveness of
inpatient palliative care delivered in routine practice exists.

Moreover, despite rapid growth in inpatient palliative care
services, many patients—particularly those with serious ill-
nesses other than cancer—are never referred to palliative care
or only receive it near the end of life. Low or late referrals stem,
in part, from clinicians serving as gatekeepers: under usual care,
clinicians must identify patients likely to benefit from pallia-
tive care and choose to order a consult. Because even experi-
enced clinicians struggle to determine who will benefit from
palliative care,18-20 many health systems have developed re-
ferral criteria.21 However, it is unknown whether such “trig-
ger” approaches or other interventions designed to increase
palliative care delivery change the frequency or timing of pal-
liative care or affect patient outcomes.

To address these knowledge gaps, this pragmatic random-
ized trial examined the hypotheses that ordering palliative care
by default22 (and enabling clinicians to opt-out) for older, hos-
pitalized patients with common noncancer serious illnesses
would lead to increased consultation and improve patient out-
comes compared with usual care.

Methods
Study Design
We conducted a stepped-wedge, cluster randomized trial
comparing usual care with a default order for palliative care
consultation among adults with chronic serious illnesses
admitted to 11 Ascension hospitals across 8 US states between
March 21, 2016, and November 14, 2018, with follow-up
through January 31, 2019. The protocol was approved by the
institutional review board at the University of Pennsylvania,
Ascension’s ethics department, and each hospital’s medical
executive committees with a waiver of informed consent.
The trial was registered (NCT02505035) and overseen by a
data and safety monitoring board. The protocol was pub-
lished previously, and the trial protocol and statistical analy-
sis plan can be found in Supplement 1 and Supplement 2.23

Trial Sites and Patients
The trial was conducted in 11 not-for-profit community hos-
pitals that each used the Cerner Corporation electronic health
record (EHR) and had an established palliative care program,
but differed in hospital bed size and palliative care team
staffing (eTable 1 in Supplement 3). Consistent with a prag-
matic approach, we neither required nor prohibited hospitals
from increasing palliative care staffing during the trial. No
hospital employed other triggers for palliative care before or
during the trial.

Patients 65 years and older were eligible for inclusion if
they had preexisting diagnoses of advanced chronic obstruc-
tive pulmonary disease (COPD), kidney failure, or dementia
and if 1 or more of these diagnoses met the following consen-
sus criteria for identifying hospitalized patients with high
likelihoods of having unmet palliative care needs: at least 2
hospitalizations within the past 12 months or long-term
oxygen dependence (COPD), long-term dialysis dependence
(kidney failure), and admission from a long-term care facility,
presence of a gastrostomy or jejunostomy tube, or at least 2
hospitalizations within the past 12 months (dementia).1

Because the unit of analysis was a hospital encounter, pa-
tients could be enrolled more than once.

An EHR algorithm screened all admitted patients 65
years and older to identify eligible diagnostic codes (eTable 2
in Supplement 3) and the secondary criteria. If only an eli-
gible diagnosis was identified, nurses received an EHR alert
to complete the secondary criteria screening (eFigure 1 in
Supplement 3) because they may not be captured reliably in
structured EHR data. Eligible patients were enrolled at 3 PM

on the first full hospital day (eFigure 2 in Supplement 3).
We defined the primary analytic sample a priori as all
patients with a hospital LOS of at least 72 hours because the
timing of the intervention made it unlikely to affect patients
discharged sooner. Because LOS could not be measured at
the time of randomization, we secondarily evaluated the
as-randomized (ie, intention-to-treat) sample.

Randomization, Masking, and Procedures
In this 32-month stepped-wedge trial, each hospital began en-
rolling patients under usual care and then adopted the inter-
vention of default orders over time in a randomly deter-
mined sequence (eFigure 3 in Supplement 3). Patients were
blinded to the trial, but clinicians were not blinded to pre-
serve their abilities to cancel the default order.

During the intervention phase, a palliative care consult or-
der with a 24-hour delay was generated by default at 3 PM on
the first full hospital day (Figure 1). Clinicians received an open-
chart alert notifying them of the order, explaining how to can-
cel it, and instructing them to specify reasons for cancellations

Key Points
Question Does ordering palliative care by default (allowing
opt-out) increase consultation and improve clinical outcomes?

Findings In this pragmatic trial conducted from March 2016 to
November 2018 among 24 065 inpatients 65 years or older with
advanced chronic obstructive pulmonary disease, dementia, or
kidney disease, default orders for palliative care did not
significantly reduce length of stay. Default orders significantly
increased consultation rate compared with usual care (43.9% vs
16.6%), decreased time to consultation by 1.2 days, and increased
odds of hospice discharge and do-not-resuscitate orders at
discharge.

Meaning Default palliative care consult orders did not reduce
length of stay for older inpatients with advanced chronic illnesses,
but improved the rate and timing of consultation and some
end-of-life care processes.
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(eFigure 4 in Supplement 3). Noncancelled orders became ac-
tive at 3 PM the following day. Throughout the trial, clinicians
could order palliative care consults for any patient at any time.
Regardless of how consults were ordered, palliative care teams
retained discretion regarding consult prioritization, the types
of services provided, and documentation.

Outcomes
All participant characteristics and outcomes were collected
during routine care and extracted from Ascension’s EHR and
administrative data warehouses. The primary outcome was
hospital LOS using a “placement of death” approach,
whereby in-hospital deaths were treated as equivalent to the
99th percentile of the LOS distribution. Incorporating these 2

traditional serious illness care metrics is more patient-
centered than either metric alone24,25 and prevents biased
estimates of LOS due to informative truncation by death.26

Secondary clinical outcomes included rates of intensive care
unit (ICU) mortality, in-hospital mortality, 30-day readmis-
sions, cardiopulmonary resuscitation, invasive mechanical
ventilation, do-not-resuscitate (DNR) orders at discharge, dis-
charge to hospice, and ICU transfers after ward admissions.
Palliative care process outcomes included the proportion of
patients who received palliative care consultation, defined as
a signed note from a palliative care clinician; rates at which con-
sult orders were completed, cancelled, or neither cancelled nor
completed; and, among those who received a consult, the time
from admission to the first signed palliative care clinician note.

Figure 1. Flow of Participants in a Study of Default Palliative Care Consultation for Seriously Ill Hospitalized Patients

19 Hospitals assessed for eligibility

11 Hospitals included in the stepped-wedge
randomization sequence

8 Hospitals excluded
3 Lacked an established palliative care team

1 Declined

2 Owned by a different health system
2 Used a different electronic health record

11 Hospitals sequenced for usual care
111 475 Admissions screened for inclusiona

11 Hospitals included in primary analytic sample
13 752 Admissions included in primary analytic sample

91 950 Admissions excluded
71 241 No diagnosis of COPD, dementia, or kidney failureb

10 545 Nurse eligibility form not completed
9030 Did not meet disease severity secondary criteriac

916 Discharged before enrollment
146 Discharged <3 h prior to admit

48 EHR rule error present during enrollment
24 No valid admission order

1022 Kidney failure without chronic dialysis dependence
794 COPD, dementia, and/or kidney failure without

required disease-specific severity markers

4799 COPD without chronic oxygen dependence or
2 hospitalizations in 365 d prior to admission

2415 Dementia without admission from long-term care
facility, presence of gastrostomy or jejunostomy,
or 2 hospitalizations in 365 d prior to admission

19 525 Admissions included in as-randomized sample

5773 Admissions with length of stay <72 h excluded

11 Hospitals sequenced for default palliative care consult order
93 638 Admissions screened for inclusiona

11 Hospitals included in primary analytic sample
10 313 Admissions included in primary analytic sample

78 924 Admissions excluded
59 828 No diagnosis of COPD, dementia, or kidney failureb

9905 Nurse eligibility form not completed
8191 Did not meet disease severity secondary criteriac

848 Discharged before enrollment
146 Discharged <3 h prior to admit

1 EHR rule error present during enrollment
5 No valid admission order

600 Kidney failure without chronic dialysis dependence

738 COPD, dementia, and/or kidney failure without
required disease-specific severity markers

4893 COPD without chronic oxygen dependence or
2 hospitalizations in 365 d prior to admission

1960 Dementia without admission from long-term care
facility, presence of gastrostomy or jejunostomy,
or 2 hospitalizations in 365 d prior to admission

14 714 Admissions included in as-randomized sample

4401 Admissions with length of stay <72 h excluded

a Includes admissions with a discharge date prior to January 31, 2019, when trial
outcomes data collection ended.

b The electronic health record (EHR) eligibility algorithm screened International
Classification of Diseases, Ninth Revision and International Classification of
Diseases, Tenth Revision codes for eligible diagnoses (detailed in eTable 2 in
Supplement 3) and chronic oxygen dependence (Z99.81) and �2 admissions
in the past 12 months.

c Nurse-reported eligibility criteria included chronic oxygen dependence,
�2 admissions in the past 12 months, dialysis dependence, admission from
a long-term care facility, and presence of a jejunostomy or gastrostomy tube.

COPD indicates chronic obstructive pulmonary disease.
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Statistical Analysis
A detailed description of the sample size estimate has been pre-
viously reported.23 Briefly, we sought to have at least 80%
power to detect a difference in the primary outcome of at least
0.5 days at the median of the LOS distribution, assuming a hos-
pital intraclass correlation coefficient of up to 0.20 and rates
of palliative care consultation of 10% with usual care and at
least 30% less than the intervention. Preliminary data from 2
Ascension hospitals suggested that if we enrolled 15 088 pa-
tients, we would have 89% power.

For primary analyses, we used mixed-effects linear regres-
sion to compare hospital LOS (with deaths ranked at the 99th
percentile) between groups, with adjustment for the follow-
ing patient characteristics at enrollment: age, sex, race, eth-
nicity, marital status, admission source, Agency for Health-
care Research and Quality Elixhauser Comorbidity Index,27

eligible diagnosis (kidney failure, COPD, and dementia), num-
ber of days between repeated enrollments to account for dis-
ease progression, and ICU vs ward location. Analyses also in-
cluded a fixed effect for time and random effects for cluster
and patients to account for repeated measures. LOS data were
log-transformed prior to analysis. We tested interaction terms
between the intervention and preselected baseline patient
characteristics. Race and ethnicity information was collected
from the EHR data warehouse because they are associated with
health care outcomes and were thus included in our analysis.

A prespecified secondary analysis evaluated the efficacy of
completed palliative care consults. Because per-protocol and
as-treated analyses are fraught with selection biases, we mod-
eled the randomization group as an instrumental variable28 in
analyses of the complier average treatment effect (CATE)29,30

to account for the expected incomplete adherence to the de-
fault order. This analysis, described in detail in Supplement 3,
uses data on all eligible encounters to estimate the treatment
effect among participants who would receive a palliative care
consult only if randomized to the intervention group. Because
the optimal method for CATE analyses in cluster-randomized
trials is uncertain, we used both 2-stage least-squares regres-
sion in STATA with time as a fixed effect and cluster as a ran-
dom effect and the “ivmodel” package in R, which uses cluster
robust variance and produces an Anderson-Rubin test and CI.31

Secondary outcomes were analyzed using logistic regres-
sion for binary outcomes and negative binomial regression for
number of readmissions with an offset term to account for dif-
ferential follow-up. Time to consult was analyzed using a com-
peting-risks model in which death was the competing event
and alive at discharge was the censoring event.

We conducted prespecified sensitivity analyses of the pri-
mary outcome (1) without adjustment for patient character-
istics, (2) including a time × cluster interaction term to ac-
count for potentially heterogeneous effects of time among
clusters, (3) recoding the intervention variable as the number
of weeks since the intervention launched in each cluster to ac-
count for a potential delayed time effect, and (4) ranking in-
hospital deaths at the 75th, 85th, and 95th percentiles of the
LOS distribution. We also conducted the prespecified analy-
ses of hospital LOS with the following alternate approaches for
handling deaths: a clustered competing-risks model in which

death was considered a competing event and a mixed-effects
Cox proportional model in which death was a censoring event.

Results
Participants
Among 205 113 encounters for patients aged 65 years or older,
34 239 (16.7%) were enrolled in the as-randomized popula-
tion (eTable 3 in Supplement 3). Of these, 24 065 (70.3%)

Table 1. Characteristics of Participants in the Primary Analytic Samplea

Characteristic

No. (%)
Default order
(n = 10 313)

Usual care
(n = 13 752)

Age, median (IQR), y 77.0 (71.0-84.0) 77.0 (71.0-84.0)

Sex

Female 5631 (54.6) 7707 (56.0)

Male 4682 (45.4) 6045 (44.0)

Race (n = 10 245) (n = 13 668)

American Indian or Alaska Native 12 (0.1) 17 (0.1)

Asian, Pacific Islander,
or Native Hawaiian

69 (0.7) 114 (0.8)

Black or African American 1362 (13.3) 2658 (19.4)

Multiple races 44 (0.4) 64 (0.5)

Other (not specified) 14 (0.1) 24 (0.2)

White 8744 (85.3) 10 791 (79.0)

Ethnicity (n = 10 183) (n = 13 658)

Hispanic or Latino 327 (3.2) 491 (3.6)

Not Hispanic or Latino 9856 (96.8) 13 167 (96.4)

Marital status (n = 10 258) (n = 13 683)

Single 1280 (12.5) 1886 (13.8)

Married/partnered 4191 (40.9) 5046 (36.9)

Divorced/separated 1363 (13.3) 1968 (14.4)

Widowed 3424 (33.4) 4783 (35.0)

Source of admission

Home 8499 (82.4) 12 090 (87.9)

Skilled nursing facility 544 (5.3) 682 (5.0)

Transfer from another hospital 1270 (12.3) 980 (7.1)

Eligible diagnosis

Chronic obstructive pulmonary
disease

7267 (70.5) 9422 (68.5)

Dementia 3245 (31.5) 4194 (30.5)

Kidney failure 1124 (10.9) 1831 (13.3)

Elixhauser Comorbidity Index,
mean (SD)b

15.04 (11.69) 15.04 (11.39)

Location at enrollment

Hospital ward 7524 (73.0) 10 435 (75.9)

Intensive care unit 2789 (27.0) 3317 (24.1)

a The primary analytic sample includes admissions with length of stay �72 hours.
Characteristics of patients included in the as-randomized sample are presented in
eTable 3 in Supplement 3. There were no significant differences between the
groups. Percentages may not total to 100 because of rounding or because
categories are not mutually exclusive (ie, eligible diagnosis).

b The Agency for Healthcare Research and Quality Elixhauser Comorbidity Index
was calculated as a weighted sum of each of 29 binary comorbidity variables
identified in the electronic health record by International Classification of
Diseases, Tenth Revision codes present on admission. Higher scores indicate
a greater comorbidity burden and severity of illness.
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encounters among 15 275 unique patients had LOS of at least
72 hours and were included in the primary analytic sample
(eFigure 4 and eTable 4 in Supplement 3). Hospitals contrib-
uted a median (IQR) of 1871 (1143 to 3784) encounters. Base-
line characteristics were balanced across the default order in-
tervention (n = 10 313) and usual care (n = 13 752) groups
(Table 1). The mean (SD) age of participants was 77.9 (8.3) years;
69.4% of patients were eligible based on a diagnosis of COPD,
30.9% had dementia, and 12.3% had kidney failure.

Palliative Care Consult Processes
More patients received palliative care consults under the de-
fault order intervention than usual care (43.9% vs 16.6%; ad-
justed odds ratio [aOR], 5.17 [95% CI, 4.59-5.81]) (Figure 2). Ad-
ditionally, among patients who received a consult, the mean
time to consultation was 26.7% (95% CI, −33.0% to −20.7%)
less with the default order vs usual care (mean [SD] of 3.4 [2.6]
days vs 4.6 [4.8] days) (eFigure 5 in Supplement 3). Clinicians
cancelled 9.6% of default orders overall (eFigure 6 in Supple-

ment 3), with a range of 1.2% to 16.4% across the 11 hospitals.
Cancellations were most common among patients with kid-
ney failure (12.3%), followed by COPD (9.7%) and dementia
(7.8%). The most common reasons clinicians provided for can-
celling the order was “no palliative care needs at this time”
(53.1%) and “primary team is meeting all of the patient’s pal-
liative care needs” (29.7%) (eTable 5 in Supplement 3).

Effectiveness of Intervention
With in-hospital deaths (n = 1065 [4.4%]) ranked at the 99th
percentile of the LOS distribution (26.9 days), there was no dif-
ference in the median hospital LOS between the default or-
der and usual care groups (4.9 days vs 5.0 days; percent dif-
ference, −0.53% [95% CI, −3.51% to 2.53%]). Similar results
were found among the as-randomized sample (Figure 3) and
in all sensitivity analyses (eTable 6 in Supplement 3). Analy-
ses of LOS that did not rank death also produced nonsignifi-
cant results (hazard ratio, 1.06 [95% CI, 0.97-1.16] in compet-
ing risk analyses; hazard ratio, 1.02 [95% CI, 0.97-1.07] in the
Cox proportional model). The default order led to greater re-
ductions in LOS among older patients (interaction estimate,
−0.4% [95% CI, −0.6% to −0.2%]), and the intervention ef-
fect was not modified by other patient characteristics (eTable 7
in Supplement 3).

Efficacy of Palliative Care Consultation
The CATE analysis revealed that the median LOS was re-
duced by 9.6% (95% CI, −17.5% to −1.6%) in the intervention
group compared with usual care among the estimated 27.3%
of patients who would have received a consult only if as-
signed to the intervention group (sometimes called “mar-
ginal patients”) (Figure 3). The R package produced nearly iden-
tical results (9.6% reduction in LOS [95% CI, −17.6% to −1.7%]).

Secondary Outcomes
A total of 487 patients (4.7%) in the default order group and
578 patients (4.2%) in the usual care group died in the hospi-
tal (aOR, 0.86 [95% CI, 0.68-1.08]) (Table 2). Patients in the

Figure 3. Primary Outcome of Hospital Length of Stay

–20 0 10–5 5
Change in median hospital
length of stay (95% CI), %

–10–15

Sample

Change in median
hospital length of
stay (95% CI), %

As randomized  1.68 (–2.91 to 6.49)

Primary analytic –0.53 (–3.51 to 2.53)

Complier average
treatment effect

–9.11 (–16.07 to  –1.58) 

All estimates are adjusted for time, hospital, age, gender, race, ethnicity, marital
status, source of admission, Agency for Healthcare Research and Quality
Elixhauser Comorbidity Index, eligible diagnosis (kidney failure, chronic
obstructive pulmonary disease [COPD], and dementia), number of days
between repeated enrollment, and location in the intensive care unit at
enrollment. The primary analytic sample includes encounters with length of
stay �72 hours. In-hospital deaths were ranked at the 99th percentile of the
distribution of LOS for each sample. Whiskers indicate 95% CIs.

Figure 2. Predicted Probability of a Completed Palliative Care Consult by Hospital
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Results are shown for the primary analytic sample. Estimates were adjusted for
time and cluster. Hospital number corresponds to randomization sequence; see
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default order group had greater odds of a hospice discharge
(aOR, 1.30 [95% CI, 1.07-1.57]) and of having a DNR order at
discharge (aOR, 1.40 [95% CI, 1.21-1.63]). Rates of ICU trans-
fer, ICU mortality, cardiopulmonary resuscitation, invasive
mechanical ventilation, and 30-day readmission did not dif-
fer significantly between groups (Table 2). Secondary out-
comes were similar in the as-randomized sample (eTable 8
in Supplement 3).

Discussion
In this pragmatic, stepped-wedge cluster randomized trial
among older hospitalized patients with advanced noncancer
illnesses, ordering palliative care by default (and allowing cli-
nicians to opt-out) without requiring increased staffing did not
significantly reduce LOS, but did improve the rate and timing
of palliative care consultation and some end-of-life care pro-
cesses. The World Health Organization32 and professional
societies33,34 recommend that hospitalized patients with a
broad range of serious illnesses receive palliative care ser-
vices. Yet health systems have struggled to improve the fre-
quency and timing of palliative care delivery, particularly
among patients with noncancer serious illness, and evidence
supporting the benefits of inpatient palliative care consulta-
tion has been limited. Previous randomized trials of inpa-
tient palliative care have been small, at risk of bias, and con-
ducted in highly controlled settings, primarily among patients
with cancer or heart failure in academic medical centers.35-37

This pragmatic trial, conducted among diverse hospitals in a
large health system, addresses these knowledge gaps by pro-
viding 4 key sets of findings.

First, default orders for palliative care consultation nearly
tripled the percentage of older adults with advanced COPD, kid-
ney failure, and dementia who were seen by specialist pallia-
tive care clinicians. Default orders also reduced the time to con-
sultation by more than 1 day. Delivering palliative care earlier
in patients’ hospital courses aligns with guidelines for high-
quality palliative care6 and is associated with reduced hospi-
tal costs in adults with cancer and noncancer serious illness.38

Furthermore, less than 10% of the default orders were can-
celled by clinicians, providing quantitative evidence of high
acceptance of default orders for palliative care consultation that
aligns with previous qualitive evidence of the acceptability of
such nudges for palliative care.39,40 Although default options
are understood to be ethical22,41 approaches to change pa-
tients’ decisions42 and clinicians’ drug ordering practices,43,44

this study demonstrates that health systems may also use de-
fault options to improve the timing and frequency of guideline-
recommended clinical consultation.

Second, default orders for palliative care did not affect hos-
pital LOS. Confidence in this result is supported by the con-
sistency of results across multiple sensitivity analyses and dif-
ferent strategies for analyzing LOS. LOS was chosen as the
primary outcome based on evidence from smaller palliative
care studies and because shorter LOS is valued by all
stakeholders.45 However, LOS may be influenced by multiple
patient, social, and process-of-care factors that are not modi-
fiable by palliative care. Another potential explanation for this
null primary result is that, despite achieving significant sepa-
ration between groups in consult rates and exceeding the tar-
get sample size, a slight majority of patients in the interven-
tion group still did not receive a consult before hospital
discharge due to insufficient palliative care team resources.

Table 2. Secondary Outcomes Among the Primary Analytic Sample (n = 24 065)a

Outcome

Unadjusted No. (%)
Unadjusted difference
(95% CI), %

Adjusted odds ratio
(95% CI)b P value

Default order
(n = 10 313)

Usual care
(n = 13 752)

Hospice discharge 700 (6.8) 952 (6.9) −0.13 (−0.78 to 0.51) 1.30 (1.07 to 1.57) .008

DNR at dischargec 1886/5098 (37.0) 3200/10594 (30.2) 6.80 (5.20 to 8.37) 1.40 (1.21 to 1.63) <.001

ICU mortality 274 (2.7) 311 (2.3) 0.40 (−0.02 to 0.79) 0.96 (0.71 to 1.29) .78

In-hospital death 487 (4.7) 578 (4.2) 0.53 (0.02 to 1.06) 0.86 (0.68 to 1.08) .19

ICU transferd 735/9571 (7.7) 976/13119 (7.4) 0.24 (−0.45 to 0.94) 1.13 (0.94 to 1.36) .19

Readmissions within 30 de 1869 (18.1) 2706 (19.7) −1.55 (−2.55 to −0.55) 1.01 (0.91 to 1.13) .82

Mean (SD) 0.2 (0.5) 0.2 (0.5) −0.14 (−0.026 to −0.002) Rate ratio, 1.02 (0.93 to 1.12) .67

Palliative care consultation 4528 (43.9) 2283 (16.6) 27.30 (26.16 to 28.45) 1.63 (1.52 to 1.76) <.001

Receipt of cardiopulmonary resuscitation 71 (0.7) 106 (0.8) −0.09 (−0.30 to 0.13) 0.97 (0.56 to 1.68) .90

Receipt of mechanical ventilation 321 (3.1) 412 (3.0) 0.11 (−0.32 to 0.56) 0.96 (0.74 to 1.24) .73

Time to consult, mean (SD), df 3.4 (2.6) 4.6 (4.8) −1.16 (−1.38 to −0.96) Subdistribution hazard rate,
3.97 (2.29 to 6.86)

<.001

a The primary analytic sample includes participants with length of stay
�72 hours.

b Estimates adjusted for time, hospital, age, sex, race, ethnicity, marital status,
source of hospital admission, Agency for Healthcare Research and Quality
Elixhauser Comorbidity Index, eligible diagnosis (kidney failure, COPD, or
dementia), number of days between repeated eligible admissions, and
intensive care unit (ICU) location at enrollment.

c Code status data were not available at 3 hospitals (15 692 missing).

d ICU transfer analyses excluded participants who were in an ICU for the entire
encounter (1375 excluded).

e Readmissions included inpatient admissions to participating hospitals and
other Ascension hospitals; observation visits were excluded.

f Time-to-consult analyses included participants with a completed palliative
care consult (n = 6811), defined as the time from hospital admission to the first
signed consult note.
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As in other trials attempting to increase recommended care,46

incomplete adherence to the default orders was anticipated be-
cause hospitals were neither funded nor instructed to in-
crease palliative care staffing.

Third, although such incomplete adherence reflects the
real-world nature of this pragmatic trial, it constrains the po-
tential benefits of the default intervention. Thus, CATE analy-
ses were prespecified to help distinguish between the possi-
bility that palliative care consultation does not impact LOS and
the possibility that it does reduce LOS when actually deliv-
ered. The CATE analyses showed that when palliative care was
delivered, it did reduce LOS among participants who would
only have received it if it was ordered by default, although the
width of the CI suggests uncertainty about the precise effect.
This suggests the efficacy of expanding palliative care deliv-
ery and that coupling default orders with increased health sys-
tem investment in palliative care staffing might yield ben-
efits in future studies.

Fourth, it was found that ordering inpatient palliative care
by default increased the odds that patients would have a DNR
order at discharge and that they would be discharged to hos-
pice. These changes in end-of-life care among older seriously
ill patients occurred without concomitant effects on in-
hospital mortality. Although increased mortality would not
necessarily have constituted an adverse effect in such a seri-
ously ill population,47 the absence of a change in mortality sup-
ports an inference that the observed increases in DNR orders
and hospice use may reflect improved goal-concordant care.

Limitations
Results of this analysis must be interpreted in the context of
certain limitations. First, although several patient-centered
outcomes were measured during and shortly after hospital-
ization, the trial design did not enable measurement of
patient-reported outcomes (eg, quality of life, symptoms) or
longer-term outcomes that may be influenced by inpatient
palliative care. Similarly, given the multiple influences on
LOS, other primary outcomes, such as hospital-free days,48,49

should be considered in future trials of inpatient palliative
care interventions. Second, the generalizability of the find-
ings to other seriously ill populations is constrained because
patients younger than 65 years and those with other diagno-
ses commonly referred for palliative care, such as cancer and
heart failure, were excluded. These choices were designed to
limit burdens on palliative care teams and to generate evi-
dence about palliative care for persons with 3 common seri-
ous illnesses that have been underrepresented in prior trials.
Third, eligibility screening was incomplete for 20 450
patients due to reliance on busy bedside nurses. Natural lan-

guage processing methods using existing clinical documenta-
tion for screening may overcome the limitations of struc-
tured EHR data.

Fourth, although CATE analyses are less susceptible to
bias than per-protocol analyses and 2 different CATE analy-
ses produced identical results, these demonstrations of the
efficacy of palliative care consultation on LOS require sev-
eral assumptions that cannot be tested directly.28 Among
these, the monotonicity assumption should hold—namely,
there should be no patients who would receive palliative care
if assigned to usual care but not if assigned to receive it by
default. But similar logic cannot be used to verify the stable
unit treatment value assumption—that is, the assumption
that there are not different versions of palliative care that
produce different effects in the 2 groups. Unlike a drug with
a reliable biologic effect, palliative care consultation is a
human process that might be delivered differently when
ordered using an opt-in vs opt-out approach.

Fifth, the study did not measure primary palliative care
provided by other clinicians. Health systems are increasingly
supportive of training all clinicians to provide palliative care50

to promote sustainable palliative care delivery. If primary pal-
liative care delivery occurred less commonly under the inter-
vention than usual care because clinicians more often de-
ferred to specialists, this could have biased comparisons toward
the null. Sixth, what palliative care needs were addressed dur-
ing consultation was not measured. Although such data may
have elucidated mechanisms of inpatient palliative care, it was
not stipulated what services specialists should provide be-
cause doing so constrains professional autonomy and has
proven unsuccessful in other settings.51

Conclusions
These results demonstrate that a default order for palliative
care consultation was insufficient to reduce hospital LOS
among older patients with advanced COPD, kidney failure, or
dementia despite yielding increased and expedited palliative
care delivery and improvements in certain processes of end-
of-life care. Although secondary analyses provide prelimi-
nary evidence that when a palliative care consult is com-
pleted for these patients, hospital LOS is reduced, this finding
requires replication. Future trials should seek to couple the de-
fault intervention with increased palliative care team staffing
to enable greater reach in the intervention group or to enrich
the target population based on unmet palliative care needs once
methods to systematically identify that such patients are ready
for use at the point of care.52
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