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Abstract

Rationale: Use of triggers for palliative care consultation has been
advocated in intensive care units (ICUs) to ensure appropriate
specialist involvement for patients at high risk of unmet palliative
care needs. The volume of patients meeting these triggers, and
thus the potential workload for providers, is unknown.

Objectives: To estimate the prevalence of ICU admissions whomet
criteria for palliative care consultation using different sets of triggers.

Methods: Retrospective cohort study of ICU admissions from
Project IMPACT for 2001–2008. We assessed the prevalence of ICU
admissionsmeeting one ormore primary palliative care triggers, and
prevalence meeting any of multiple sets of triggers.

Measurements and Main Results: Overall, 53,124 (13.8%)
ICU admissions met one or more primary triggers for palliative care
consultation.Variation in prevalencewasminimal across different types
of units (mean 13.3% in medical ICUs to 15.8% in trauma/burn ICUs;
P= 0.41) and individual units (mean 13.8%,median 13.0%, interquartile
range, 10.2–16.5%). A comprehensivemodel combiningmultiple sets of
triggers identified a total of 75,923 (19.7%) ICU admissions requiring
palliative care consultation; of them, 85.4% were captured by five
triggers: (1) ICU admission after hospital stay greater than or equal to
10 days, (2) multisystem organ failure greater than or equal to three
systems, (3) stage IV malignancy, (4) status post cardiac arrest, and (5)
intracerebral hemorrhage requiring mechanical ventilation.

Conclusions: Approximately one in seven ICU admissions met
triggers for palliative care consultation using a single set of
triggers, with an upper estimate of one in five patients using multiple
sets of triggers; these estimates were consistent across different types
of ICUs and individual units. These results may inform staffing
requirements for providers to ensure delivery of specialized palliative
care to ICU patients nationally.
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At a Glance Commentary

Scientific Knowledge on the Subject: Screening criteria,
or triggers, for palliative care consultation have been
advocated in intensive care units to identify patients at high
risk for having unmet end-of-life care needs. However,
the frequency with which patients meet these triggers is
unknown.

What This Study Adds to the Field: Approximately 14% of
intensive care unit admissions (with an upper estimate of
20% of admissions) met triggers for specialized palliative
care consultation. Given the existing shortage of palliative
care providers, these data raise questions about how
palliative care can be adequately delivered to critically ill
patients.
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The provision of appropriate, high-quality
end-of-life care is an increasing focus of
national healthcare initiatives. In the last
decade, quality measures for palliative care
(PC) were adopted by the National Quality
Forum and the National Quality Measures
Clearinghouse (1, 2), and both California
and New York recently enacted laws
requiring that PC information and
counseling be offered to patients with
terminal illnesses (3–5). One area of
significant focus for improving end-of-life
care is the intensive care unit (ICU) (6–8),
where patients have both high in-hospital
mortality and 6-month mortality (9, 10).
Furthermore, recent data show that
although fewer patients now die in an acute
hospital setting, use of intensive care during
the last month of life has increased in the
last decade (11).

The delivery of PC in the ICU has been
associated with increased rates of formalized
advanced directives, decreased ICU length
of stay, increased use of hospice, and
decreased use of nonbeneficial life-
sustaining therapies in observational studies
(12–14). These outcomes are noteworthy
because patients and their families
may prefer to avoid aggressive and
burdensome care in the setting of a poor
long-term prognosis (15, 16). Although
many ICU patients may benefit from
receiving PC, several barriers prevent
timely access to these services. First,
physician prognostication may be
inaccurate (17), and existing prognostic
scoring systems perform well on
a population level (18–21), but are
limited for the individual patient, greatly
undermining their use for clinical decision
making (22). This is further complicated by
the fact that clinicians in the ICU often may
not consider patients’ trajectories, or their
potential life-expectancy past the acute
hospitalization (23). Finally, delivering
optimal end-of-life care in the ICU may be
insufficiently prioritized (24). This may be
caused by the culture of the ICU, where
the focus of caregivers and patients is often
on “rescuing” the patient and denying
death or may be caused by time constraints
on caregivers (25). In light of these barriers,
it is not surprising that PC is often
initiated late in the course of a critical
illness or not at all (14, 25, 26).

One promising strategy for
implementation of PC in the ICU is to
actively screen all ICU patients using
predetermined criteria to “trigger” a PC

consultation (27). Given the existing
shortage of board-certified PC physicians in
the United States, information on the
prevalence of ICU patients who might
require specialized PC services is crucial to
determine how these services may be
delivered to a population at high risk for
unmet PC needs (28). Additionally, such
information would aid in the planning at
the ICU and hospital level for overall PC
staffing. Therefore, the primary aim of this
study was to determine the prevalence of
ICU patients across a wide range of ICUs
who met criteria for PC consultation,
using a set of published triggers (14).
Secondary aims were to determine an
“upper estimate” of PC needs by combining
multiple sets of triggers and to assess the
potential use of different triggers for
capturing the same (or different) patient
populations in the ICU. Some of the results
of this study have been previously
reported in the form of an abstract (29).

Methods

Patients and Data Collection
The study protocol was reviewed and
approved by the institutional review board
of Columbia University Medical Center
(IRB-AAAJ1051, New York, NY). Written
informed consent was waived. Data for this
study came from Project IMPACT (Cerner
Corporation, Kansas City, MO), a database
of ICU admissions for the years 2001–2008.
Further details about Project IMPACT
have been published previously (30).

All ICU admissions in Project
IMPACT, including repeat admissions, were
included in the study. ICUs outside of the
United States, ICUs that contributed less
than 50 admissions, and neurologic and
neurosurgical ICUs (because of the small
number of patients; n = 1,268) were
excluded. The primary criteria for PC
consultation were based on a published list
of triggers for a medical ICU: (1) ICU
admission following a hospital stay greater
than or equal to 10 days; (2) age greater
than 80 with two or more life-threatening
comorbidities (as defined by Acute
Physiology and Chronic Health Evaluation
II definitions of severe chronic organ
insufficiency); (3) diagnosis of active stage
IV malignancy; (4) status post cardiac
arrest; or (5) diagnosis of intracerebral
hemorrhage requiring mechanical
ventilation (see online supplement for full

definitions) (14). These criteria were chosen
for the primary analysis because they were
specifically designed for use within the
first 72 hours of ICU admission, with the
need for specialized PC consultation in
mind. Furthermore, these criteria were all
concrete measures, and their use in the
initial evaluation of their implementation
was associated with a decreased ICU
length of stay (14). An ICU admission was
counted as meeting a PC trigger if any
of the above criteria were met during an
ICU stay.

Because we chose a single set of triggers
for PC consultation for primary analysis,
we performed a secondary analysis
comparing the primary triggers with
alternative sets of triggers (Table 1). These
additional triggers included a set of triggers
developed for use in a surgical ICU, and
triggers aimed at identifying patients with
a high likelihood of having poor outcomes
(global cerebral ischemia, multisystem
organ failure, and advanced-stage
dementia) (12, 31, 32). We then combined
all of the available triggers to obtain an
upper estimate of the possible need for PC
care consultation. Finally, we sought to
determine which of the many triggers
available captured the most patients
identified as potentially benefitting from
a PC consultation to determine the most
relevant potential triggers for wide-scale
implementation in ICUs.

Statistical Analysis
The primary outcome was the percentage of
ICU admissions meeting one or more of the
primary triggers for PC consultation. We
assessed this outcome for the entire cohort,
and after stratification by type of ICU
(medical [including coronary care units],
surgical, mixed medical-surgical, and
trauma and burn), type of hospital
(government, community-for-profit,
community-not-for-profit, and academic),
hospital location (rural, suburban, and
urban), and for individual ICUs. Differences
between percentages were assessed using
logistic regression, accounting for clustering
by ICU.

Stratifying by whether or not the
admissions met one or more primary
triggers for PC consultation, we summarized
ICU admission characteristics including
age, sex, race, functional status, life support
status on ICU, location before ICU
admission for all admissions, and ICU
length of stay (see online supplement). We
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compared differences among groups using
chi-square test, t test, and Kruskal-Wallis
test as appropriate.

As an overall assessment of the “face
validity” of the primary triggers, we
assessed outcomes for patients (hospital
mortality, direct discharges to hospice or
a PC unit), stratified by whether or not
patients met one or more criteria for PC
consultation. For this portion of the
analysis, we excluded readmissions.
Differences between patients meeting
triggers and patients not meeting triggers
were assessed using multilevel modeling,
adjusting for clustering at an ICU level.
We also assessed rates of limitations in
treatment for patients meeting primary
triggers after stratification by ICU, type
of hospital, and hospital location and
compared differences among groups using
logistic regression, adjusting for clustering
at an ICU level.

We then compared the performance of
primary triggers with alternative sets of
triggers. We assessed the level of agreement

between the primary and alternative sets of
triggers using the Kappa statistic. To
estimate an upper limit of the possible need
for PC consultation, we added all other
published sets of triggers to the primary
triggers to generate a comprehensive model.
Finally, we generated an “efficient model” of
PC triggers with the aim of capturing the
most admissions using the fewest triggers.
Triggers were added in a step-wise fashion
to allow for assessment of the impact of
each additional trigger on the overall
prevalence. Because they are more likely to
be reliable in the database and in clinical
use, concrete triggers were added first,
starting with the trigger with highest overall
prevalence in the cohort, and subsequently
in descending order of prevalence. More
subjective triggers were then added in
a similar manner. Triggers were added to
the model until the incremental addition
of triggers yielded less than 5% of the
entire population that met any trigger for
PC consultation. Using both the
comprehensive and the efficient models of

PC triggers, we determined the percentage
of admissions meeting triggers for PC
consultation for the entire cohort, and after
stratification by type of ICU, type of
hospital, and hospital location, and
evaluated differences in percentages using
logistic regression, accounting for clustering
on an ICU level. Database management
and statistical analysis were performed
using Stata 11.2 (StataCorp LP, College
Station, TX).

Results

Potential Need for PC Consultation in
ICUs Using Primary Triggers
There were 385,770 admissions to 179 ICUs.
Of these, 53,124 (13.8%) admissions met
one or more primary triggers for PC
consultation. The prevalence of admissions
meeting primary triggers did not vary
greatly across different types of ICUs
and hospitals (Table 2). Across the
individual ICUs, the mean percentage of
admissions meeting primary triggers was

Table 1: Clinical Triggers for Palliative Care Consultation

Primary Triggers* Alternative Triggers (Surgical)†
Alternative Triggers

(Campbell)‡
Alternative Triggers

(Dementia)x

ICU admission
after hospital
stay > 10 d

Family request Global cerebral ischemia† Advanced-stage dementia‡

Age . 80 with two
or more
life-threatening
comorbidities

Futility considered/declared
by medical team

Multisystem organ failure
of >3 systems†

Diagnosis of active
stage IV
malignancy
(metastatic
disease)

Presence of advanced directive, family
disagreement with each other, or family
disagreement with medical team . 7 d

Status after
cardiac arrest

Death expected during same ICU stay

Diagnosis of
intracerebral
hemorrhage
requiring
mechanical
ventilation

ICU stay . 1 mo

Diagnosis with median survival , 6 mo

.3 ICU admissions during same hospitalization

GCS < 8 for .1 wk in patient . 75 yr

GCS = 3

Multiorgan system failure of .3 systems
(PaO2

/FIO2
, 300, platelet count ,

100,000/mm3, acute increase in creatinine .
2 mg/dl, acute increase in total
bilirubin . 2 mg/dl, use of vasopressors,
GCS , 13)

Definition of abbreviations: GCS = Glasgow Coma Scale; ICU = intensive care unit.
Triggers in bold are available within Project IMPACT. For details of the definitions, see online supplement.
*Adapted from Reference 14.
†Adapted from Reference 31.
‡Adapted from Reference 12.
xAdapted from Reference 32.
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13.8%, median 13.0% (interquartile range
[IQR], 10.2–16.5%; full range, 0.8–45.5%).
Of admissions meeting primary triggers,
93.6% of admissions met only one trigger
during the ICU stay, with 6.3% meeting two
triggers and 0.2% meeting three triggers.
The trigger most frequently met was ICU
admission after a hospital stay greater than
10 days (37.1%), followed by a diagnosis
of active stage IV malignancy (27.8%) and
being cared for in an ICU after a cardiac
arrest (27.3%). Very few admissions met
the criterion for being age greater than 80
with two or more life-threatening
comorbidities (2.1%).

Characteristics and Outcomes of
Admissions Meeting Triggers for
PC Consultation
Overall, admissions meeting one or more
triggers for PC were older (one of the
triggers was age . 80), more likely to be
male, and more likely to be of black race.
They also were less likely to have
independent functional status before ICU
admission and were more likely to have
some treatment restriction in place on
ICU admission. Admissions meeting
triggers were more likely to be
admitted from the floor, another ICU,
or a stepdown unit rather than the
emergency department or operating
room. Admissions meeting triggers who
died in the ICU had a significantly
shorter length of stay compared with

patients not meeting triggers (1.7 d [IQR,
0.6–5.0] vs. 2.6 d [IQR, 0.9–7.1]; P =
0.0001). Those who met triggers who
died outside of the ICU or survived to
hospital discharge had a longer ICU
length of stay compared with admissions
not meeting triggers (3.6 d [IQR, 1.7–7.6]
vs. 3.1 d [IQR, 1.6–6.9], P = 0.0001;
and 2.8 d [IQR, 1.4–6.0] vs. 1.8 d [IQR,
1.0–3.4], P = 0.0001, respectively)
(Table 3). Patients meeting triggers had
higher combined hospital mortality and
discharge to hospice or a PC unit (39.7%)
compared with patients who did not meet
any trigger (11.1%; P , 0.001; 95%
confidence interval [CI], 3.4–3.8) (Table E2
in the online supplement). In comparison
with patients not meeting any triggers,
patients meeting primary triggers had higher
rates of limitations in treatment (Table 3).

For patients meeting primary triggers,
limitations in treatment did vary
significantly between types of ICUs and
hospitals. Medical ICUs had the highest rate
of having any limitation in treatment,
whereas surgical ICUs had the lowest rate
(26.0% vs. 13.1%; P , 0.001). For hospital
characteristics, government and rural
hospitals had the highest rates of any
limitation in treatment (23.8 and 24.2%,
respectively) (see Table E3). For patients
not meeting triggers, medical ICUs,
academic hospitals, and rural hospitals had
the highest rates of limitations (data not
shown).

Identification of Admissions for
PC Consultation Using
Alternative Triggers
We assessed three alternative sets of triggers
(see Table 1). The alternate surgical triggers
had moderate agreement with the
primary triggers (Kappa = 0.59 [95% CI,
0.59–0.59]; P , 0.0001) (33). The other
alternative triggers showed poor to no
agreement with the primary triggers
(Campbell triggers, Kappa = 0.09 [95% CI,
0.09–0.10]; P , 0.0001) and dementia
triggers (Kappa = 20.001 [95% CI, 20.001
to 20.000]; P = 1.0) (33). Comparing the
alternative triggers with each other, there
was fair agreement between the surgical
triggers and the Campbell triggers, and less
than chance agreement between the others
(see Table E4).

Upper Estimate of the Need for
PC Consultation
We combined all triggers in
a comprehensive model to determine the
upper limit of need for PC consultation.
When the comprehensive model of PC
triggers was applied to the cohort, the
prevalence of admissions meeting triggers
rose to 19.7% (Table 4). Across the
individual ICUs, the median percentage of
admissions meeting triggers was 19.6%
(IQR, 14.9–23.3%; full range, 4.2–47.2%).
Only academic hospitals had a significantly
increased prevalence of admissions meeting

Table 2: Prevalence of Admissions Meeting One or More Triggers for Palliative Care Consultation Using the Primary Set of Triggers

ICUs (n)* Patients (n)*
Admissions Meeting One or More Triggers for

PC Consultation (Primary) [% (SD)] P Value†

All ICUs 179 385,770 13.8 (4.8)
Type of ICU*
Medical 36 58,545 13.3 (4.1) Ref
Surgical 16 31,305 13.9 (5.9) 0.77
Mixed medical-surgical 95 236,428 13.6 (4.7) 0.77
Trauma and burn 28 53,854 14.7 (5.5) 0.41

Type of hospital*
Government 7 14,485 13.4 (3.3) 0.70
Community for-profit 12 15,890 12.8 (3.5) Ref
Community nonprofit 119 261,714 13.1 (4.7) 0.78
Academic 41 93,680 15.8 (5.0) 0.06

Hospital location*
Urban 100 225,799 13.8 (4.8) 0.97
Suburban 60 103,130 13.8 (4.9) 0.98
Rural 18 56,066 13.7 (5.1) Ref

Definition of abbreviations: ICU = intensive care unit; PC = palliative care; Ref = reference.
*Totals vary because of missing data. For type of ICU, data missing from four ICUs and 5,638 patients. Type of hospital, zero hospitals and one patient.
Hospital location, one hospital and 775 patients.
†Results of logistic regression, adjusted for clustering by ICU. No other covariates were included in the model.

ORIGINAL ARTICLE

Hua, Li, Blinderman, et al.: Estimates of Palliative Care Consultation Needs across U.S. ICUs 431



triggers (22.8% vs. 18.1% for community-
for-profit; P = 0.04) (see Table E5).

Efficient Model of PC Triggers
After stepwise assessment of all triggers, we
determined that (1) ICU admission after
hospital stay greater than or equal to
10 days, (2) multisystem organ failure
greater than three systems, (3) stage IV
malignancy, (4) status post cardiac arrest,
and (5) intracerebral hemorrhage requiring
mechanical ventilation captured 85.4%
of all patients meeting any triggers, with
an overall prevalence of 16.8% of all
admissions (Table 4). Moreover, triggers
based on subjective estimations of mortality

were substantially captured by these
concrete triggers. Again, academic hospitals
had a significant increase in the prevalence
of admissions meeting triggers (19.9% vs.
14.6% for community for-profit; P = 0.005)
(see Table E5).

Discussion

Using a database with a broad sample of
U.S. ICUs, we found that 13.8% of ICU
admissions met one or more triggers for
specialized PC consultation using a primary
set of published triggers, with an upper
estimate of 19.7% of admissions using

a comprehensive model of several sets of
published triggers. It is unlikely that all
hospitals and ICUs would adopt a consistent
set of PC triggers, because there may be
significant variation of ICU cultures and
patient populations. In its recommendations
for implementing triggers, the Improving
Palliative Care in the ICU Project
recommends selecting published triggers,
and tailoring them to the specific needs of
the individual ICU or hospital (27). Our
data provide a range of estimates of the
workload for PC consultants if this
suggested methodology is used.

Although the published triggers were
all designed with the need for specialized

Table 3: Characteristics and Outcomes of ICU Admissions Meeting One or More Primary Triggers for Palliative Care

Met One or More Triggers for
PC (n = 53,124)

Did Not Meet any Triggers for
PC (n = 332,646) P Value

Age, mean (SD) 63.3 (16.2) 60.0 (18.4) ,0.0001
Female, n (%) 24,237 (45.6) 147,520 (44.4) ,0.001
Race, n (%) ,0.001
White 40,820 (78.4) 258,054 (80.1)
Black/African American 8,072 (15.5) 44,515 (13.8)
Latin/Hispanic 2,161 (4.2) 13,674 (4.2)
Asian/Pacific Islander 635 (1.2) 3,512 (1.1)
American Indian/Alaskan Native 200 (0.4) 1,485 (0.5)
Other 168 (0.3) 945 (0.3)

Functional status on hospital admission, n (%) ,0.001
Independent 36,971 (70.4) 261,580 (79.1)
Partially dependent 11,006 (20.9) 49,284 (14.9)
Fully dependent 4,582 (8.7) 19,732 (6.0)

Life support status on ICU admission, n (%) ,0.001
Full code 49,277 (93.3) 316,795 (95.9)
DNR/no CPR 2,629 (5.0) 10,455 (3.2)
Withholding or limiting life-sustaining treatments 854 (1.6) 3,034 (0.9)
Withdrawal of life-sustaining treatments
or comfort care

83 (0.2) 157 (0.05)

Origin before ICU admission, n (%) ,0.001
ICU 3,011 (5.7) 11,345 (3.4)
Emergency department 14,037 (26.4) 140,875 (42.4)
Floor 11,012 (20.7) 30,173 (9.1)
Stepdown unit 7,267 (13.7) 18,509 (5.6)
Operating room, recovery room, or procedure
suite

15,862 (29.9) 115,305 (34.7)

Other 1,920 (3.6) 16,325 (4.9)
ICU length of stay, median (IQR) (d)
All 2.7 (1.2–6.0) 1.9 (1.0–3.7) 0.0001
Died in ICU 1.7 (0.6–5.0) 2.6 (0.9–7.1) 0.0001
Died in hospital after ICU discharge 3.6 (1.7–7.6) 3.1 (1.6–6.9) 0.0001
Survived to hospital discharge 2.8 (1.4–6.0) 1.8 (1.0–3.4) 0.0001

Died in hospital or discharged to hospice/ PC* 39.7 11.1 ,0.001
Limitations in treatment
DNR 12.9 3.0 ,0.001
Life-sustaining treatment limited or withheld 2.0 0.8 ,0.001
Life-sustaining treatment withdrawn or comfort
care

13.7 3.1 ,0.001

Definition of abbreviations: CPR = cardiopulmonary resuscitation; DNR = do not resuscitate; ICU = intensive care unit; IQR = interquartile range; PC= palliative care.
*Results of multilevel modeling, accounting for clustering by ICU. No other covariates were included in the model. See Table E4 for stratified results across
type of ICU, type of hospital, and hospital location.
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PC in mind and were similar in their
identification of patients with poor
outcomes, there are important differences
between them. Certain triggers were
concrete (e.g., ICU admission after a
hospital stay > 10 d) and others were more
subjective (e.g., death expected during
ICU stay). Given the limitations of
physician prognostication, subjective
triggers may be more difficult to use in
practice. However, in our sensitivity
analysis, we were able to determine that the
primary triggers (all of which were
concrete) had a substantial level of
agreement with the more subjective set of
surgical triggers. Furthermore, the efficient
model, which contained only concrete
triggers, was able to capture 85% of all
admissions meeting triggers. This suggests
that concrete triggers may be an adequate
substitute for subjective estimations of
mortality and morbidity.

Most studies examining patient case-
mix and practice across ICUs document
large ICU-level variation in practice and the
delivery of care (34, 35). Our findings
demonstrate an unusual level of consistency
regarding the estimate of patients meeting
PC triggers across a range of different types
of ICUs and hospitals in different care
settings. However, it is notable that there
were significant differences in rates of

limitations of treatment, suggesting less
variation in patient mix, and more in
practice patterns. These data may be used
to aid resource planning for ICU and PC
services within individual hospitals and at
the regional and national levels to estimate
the potential need for PC consultations in
ICUs. This information is essential, because
appropriate and timely delivery of PC has
become a greater priority within the
healthcare system.

Currently, the two models of
providing PC in the ICU are the integrative
model, where PC principles are woven into
routine care, and the consultative model,
where PC, particularly for high-risk
patients, is provided by a consult service
(36). These two models may and often do
coexist, and reflect the difference between
generalist and specialist PC, where
generalists provide basic symptom
management and discussions regarding
goals of care, and specialists may be
helpful for managing cases with refractory
symptomatology, existential distress, or
significant conflict in decision making (27,
37). Although consultative interventions
for PC in the ICU have been associated
mostly with improved outcomes,
a nonconsultative quality improvement
PC intervention did not improve
outcomes (38).

Moreover, the consultative model may
benefit intensivists by reducing their
workload. A survey found that intensivists,
particularly those working in larger ICUs,
frequently perceived themselves as being
overburdened and suffering from time
constraints (39). These perceptions may
decrease the time that intensivists spend
delivering PC, because competing demands
for clinicians’ time has been reported to be
a moderate barrier to the delivery of PC
(24). There is some empirical evidence for
this effect, because patients in ICUs
experiencing higher levels of strain were
less likely to have limitations in care placed
(40). Also, physician education in PC is
variable (41, 42), and this has been
associated with variation in end-of-life care
practices (43). In addition to educational
disparities in PC, there may be disparities in
practical experience for providers caring
for critically ill patients. Although many
intensivists may have sufficient experience
in delivering high-quality generalist PC,
most ICU patients in the United States are
not necessarily cared for by an intensivist
(44, 45). Thus, specialized PC may help
to reduce variation in delivery of PC in
the ICU. Another potential benefit of
specialized PC is that it may provide
continuity of care and PC beyond the ICU
stay. Generalist PC provided by intensivists

Table 4: Admissions Captured with Stepwise Addition of All Included Published Triggers for Palliative Care Consultation

Prevalence of Each Trigger
among All ICU Admissions

Admissions Meeting Each
Trigger (n = 385,770) n (%)

Cumulative Percentage of All
Admissions Meeting Triggers

(n = 75,923)

ICU admission after hospital
stay > 10 d

5.1 19,748 (5.1) 26.0

Multisystem organ failure > 3
systems

4.3 34,800 (9.0) 45.8

Diagnosis of active stage IV
malignancy (metastatic
disease)

3.8 47,650 (12.4) 62.8

Status post cardiac arrest 3.8 58,972 (15.3) 77.7
Diagnosis of intracerebral
hemorrhage requiring
mechanical ventilation

1.7 64,829 (16.8) 85.4

ICU stay . 1 mo 0.9 66,765 (17.3) 87.9
Global cerebral ischemia 0.7 67,675 (17.5) 89.1
Age . 80 with two or more
life-threatening comorbidities

0.3 68,535 (17.8) 90.3

.3 ICU admissions 0.1 68,544 (17.8) 90.3
Advanced-stage dementia 0.1 68,706 (17.8) 90.5
Diagnosis with median survival
, 6 mo

8.0 70,510 (18.3) 92.9

Death expected during ICU stay 4.1 75,923 (19.7) 100.0
Futility considered/declared by
medical team

0.9 75,923 (19.7) 100.0

Triggers in bold were retained in the efficient model of triggers.
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usually ends when a patient is discharged
from the ICU. Given that many ICU
survivors have a high prevalence of PC
needs and are at significantly increased risk
for morbidity and mortality (10, 46), these
patients may gain benefit from continued
PC services throughout their stay and after
hospital discharge. Although there are
several potential benefits to specialized PC,
it is important to note that its success in an
ICU is dependent on having adequate
staffing and a collaborative ICU, and that
this approach to delivering PC may not be
appropriate for all ICUs (27).

Although the delivery of PC in the ICU
may be improved by using a specialized
consultative PC model, with approximately
8 million patients admitted to U.S. ICUs
annually (47), this would translate into
1.1 million patients (with an upper estimate
of 1.5 million patients) who may require PC
consultations using the trigger model.
According to the 2006 American Hospital
Association survey, only 53% of hospitals
had PC services, with large variation among
states (48). Although these triggers were
developed to identify patients requiring
specialized PC consultation, 1.1 million
patients nationwide per year presents
a need that is unlikely to be met by the
existing workforce of specialized PC
providers (37). Our results suggest that the
allocation of specialized PC, as a scarce
resource, may need to be better delineated.
Some patients identified by these triggers
may benefit mostly from a PC needs
assessment, whereas others may require
ongoing specialized PC management. In the
study by Norton and coworkers (14),
although all patients received a basic PC
consultation, which amounted to
a specialist PC needs assessment, only 25%
required ongoing PC management and
further assessments of unmet PC needs.

Furthermore, although many triggers have
been proposed, which triggers are most
likely to lead to improved outcomes with
regards to patient and family ratings of
quality or resource use has not yet been
studied (27). Thus, our data raise further
questions about how PC should be
routinely operationalized in an ICU setting.

Our study has a number of limitations.
Certain alternative triggers were not
available in the Project IMPACT database
because of their subjective nature, which
would lead to an underestimation of the
need for PC consultation using these
criteria. However, the four triggers that
occurred most commonly in the original
study (surgical ICU stay . 1 mo, .3
surgical ICU admissions, multisystem
organ failure . 3 systems, death expected
during same ICU stay) were available either
directly or by a proxy measure (31).

Although we report the percentage of
patients meeting various triggers, this
cannot be equated to an absolute estimate of
the PC needs of ICU patients for several
reasons. First, there are still patients at high
risk of hospital death who may benefit
from specialized PC but are not captured by
these triggers. Second, these triggers do not
assess whether patients have refractory
pain or other symptoms related to chronic
or terminal illness that may also be
appropriate reasons for PC involvement.
They also do not capture patients for whom
PC consults are appropriate for other
reasons, such as psychological, emotional, or
spiritual support, family request, and
mediation between family and the care
team. ICU survivors have been shown to
have a significant prevalence of functional
disability, sleep disorders, post-traumatic
stress disorder, and decreased health-related
quality of life, and increased long-term
mortality (10, 49–53). Because of the

limitations of the dataset, we cannot
explore whether or not these triggers
identified patients who suffer substantial
morbidity and mortality after hospital
discharge who would likely benefit from
specialized PC consultation during their
ICU stay. PC may be delivered not only to
patients who are likely to die within
a short period of time, but is appropriate
for seriously ill patients at any stage of their
illness (54).

PC is highly desired by patients and is
associated with improved quality of life, cost
savings, and even improved survival
(55–59). Finding systematic methods to
introduce PC in a timely fashion for
seriously ill patients is an urgent concern.
Although there are increasing mandates to
provide appropriate end-of-life care, they
underscore an unresolved challenge to the
delivery of PC: the difficulty of identifying
which patients are appropriate for PC
services, and how to implement PC in
a timely fashion after identification (60).
The use of automatic triggers for PC
consultation may provide a method,
particularly in ICUs where there may be
resistance to end-of-life discussions, to
identify patients who have a high likelihood
of gaining physical and psychological
benefit from such consultation. We
demonstrate that published triggers were
able to identify a group of patients with
high rates of hospital mortality and
discharge to hospice and that the
prevalence of patients meeting these
triggers was relatively stable across a
national sample. These findings lend
support to the plausibility of using such
triggers to deliver PC to critically ill patients
in clinical practice. n

Author disclosures are available with the text
of this article at www.atsjournals.org.

References

1. Weireter E. NQF endorses palliative and end-of-life care measures [2012
Feb 14; accessed 2013 Mar 7]. Available from: http://www.
qualityforum.org/News_And_Resources/Press_Releases/2012/
NQF_Endorses_Palliative_and_End-of-Life_Care_Measures.aspx

2. VHA, Inc. Transformation of the intensive care unit (TICU) care and
communication bundle: care and communication quality measures
[2006 Sep 15; accessed 2013 Mar 7]. Available from: http://www.
qualitymeasures.ahrq.gov/browse/by-organization-indiv.aspx?
objid=25944

3. New York State Department of Health. Palliative Care Information Act
[2011; accessed 2013 April 22]. Available from: http://www.health.ny.
gov/professionals/patients/patient_rights/palliative_care/docs/
palliative_care_information_act.pdf

4. New York State Department of Health. Palliative Care Access Act [2011;
accessed 2013 April 22]. Available from: http://www.health.ny.gov/
regulations/public_health_law/section/2997d/

5. Berg-Levine. Right to know end-of-life options act [2008; accessed 2012
April 22]. Available from: http://www.leginfo.ca.gov/pub/07-08/bill/
asm/ab_2701-2750/ab_2747_bill_20080813_amended_sen_v93.html

6. National Hospice and Palliative Care Organization. Position statement
on access to palliative care in critical care settings [ 2008 Sep;
accessed 2013 April 17]. Available from: http://www.nhpco.org/sites/
default/files/public/NHPCO_PC-in-ICU_statement_Sept08.pdf

7. Truog RD, Cist AF, Brackett SE, Burns JP, Curley MA, Danis M,
DeVita MA, Rosenbaum SH, Rothenberg DM, Sprung CL, et al.
Recommendations for end-of-life care in the intensive care unit: The
Ethics Committee of the Society of Critical Care Medicine. Crit Care
Med 2001;29:2332–2348.

ORIGINAL ARTICLE

434 American Journal of Respiratory and Critical Care Medicine Volume 189 Number 4 | February 15 2014

http://www.atsjournals.org/doi/suppl/10.1164/rccm.201307-1229OC/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://www.qualityforum.org/News_And_Resources/Press_Releases/2012/NQF_Endorses_Palliative_and_End-of-Life_Care_M%20
http://www.qualityforum.org/News_And_Resources/Press_Releases/2012/NQF_Endorses_Palliative_and_End-of-Life_Care_M%20
http://www.qualityforum.org/News_And_Resources/Press_Releases/2012/NQF_Endorses_Palliative_and_End-of-Life_Care_M%20
http://www.qualitymeasures.ahrq.gov/browse/by-organization-indiv.aspx?objid=25944
http://www.qualitymeasures.ahrq.gov/browse/by-organization-indiv.aspx?objid=25944
http://www.qualitymeasures.ahrq.gov/browse/by-organization-indiv.aspx?objid=25944
http://www.health.ny.gov/professionals/patients/patient_rights/palliative_care/docs/palliative_care_information_act.pdf%20
http://www.health.ny.gov/professionals/patients/patient_rights/palliative_care/docs/palliative_care_information_act.pdf%20
http://www.health.ny.gov/professionals/patients/patient_rights/palliative_care/docs/palliative_care_information_act.pdf%20
http://www.health.ny.gov/regulations/public_health_law/section/2997d/
http://www.health.ny.gov/regulations/public_health_law/section/2997d/
http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_2701-2750/ab_2747_bill_20080813_amended_sen_v93.html
http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_2701-2750/ab_2747_bill_20080813_amended_sen_v93.html
http://www.nhpco.org/sites/default/files/public/NHPCO_PC-in-ICU_statement_Sept08.pdf
http://www.nhpco.org/sites/default/files/public/NHPCO_PC-in-ICU_statement_Sept08.pdf


8. Truog RD, Campbell ML, Curtis JR, Haas CE, Luce JM, Rubenfeld GD,
Rushton CH, Kaufman DC; American Academy of Critical Care
Medicine. Recommendations for end-of-life care in the intensive
care unit: a consensus statement by the American College
[corrected] of Critical Care Medicine. Crit Care Med 2008;36:
953–963.

9. Lilly CM, Zuckerman IH, Badawi O, Riker RR. Benchmark data from more
than 240,000 adults that reflect the current practice of critical care in
the United States. Chest 2011;140:1232–1242.

10. Wunsch H, Guerra C, Barnato AE, Angus DC, Li G, Linde-Zwirble WT.
Three-year outcomes for Medicare beneficiaries who survive
intensive care. JAMA 2010;303:849–856.

11. Teno JM, Gozalo PL, Bynum JP, Leland NE, Miller SC, Morden NE,
Scupp T, Goodman DC, Mor V. Change in end-of-life care for
Medicare beneficiaries: site of death, place of care, and health care
transitions in 2000, 2005, and 2009. JAMA 2013;309:470–477.

12. Campbell ML, Guzman JA. Impact of a proactive approach to improve
end-of-life care in a medical ICU. Chest 2003;123:266–271.

13. O’Mahony S, McHenry J, Blank AE, Snow D, Eti Karakas S, Santoro G,
Selwyn P, Kvetan V. Preliminary report of the integration of
a palliative care team into an intensive care unit. Palliat Med 2010;24:
154–165.

14. Norton SA, Hogan LA, Holloway RG, Temkin-Greener H, Buckley MJ,
Quill TE. Proactive palliative care in the medical intensive care unit:
effects on length of stay for selected high-risk patients. Crit Care
Med 2007;35:1530–1535.

15. Fried TR, Bradley EH, Towle VR, Allore H. Understanding the treatment
preferences of seriously ill patients. N Engl J Med 2002;346:
1061–1066.

16. Nelson JE, Puntillo KA, Pronovost PJ, Walker AS, McAdam JL, Ilaoa D,
Penrod J. In their own words: patients and families define high-
quality palliative care in the intensive care unit. Crit Care Med 2010;
38:808–818.

17. Meadow W, Pohlman A, Frain L, Ren Y, Kress JP, Teuteberg W, Hall J.
Power and limitations of daily prognostications of death in the
medical intensive care unit. Crit Care Med 2011;39:474–479.

18. Vincent JL, Moreno R, Takala J, Willatts S, De Mendonça A, Bruining H,
Reinhart CK, Suter PM, Thijs LG. The SOFA (sepsis-related organ
failure assessment) score to describe organ dysfunction/failure. On
behalf of the working group on sepsis-related problems of the
European Society of Intensive Care Medicine. Intensive Care Med
1996;22:707–710.

19. Zimmerman JE, Kramer AA, McNair DS, Malila FM. Acute Physiology
and Chronic Health Evaluation (APACHE) IV: hospital mortality
assessment for today’s critically ill patients. Crit Care Med 2006;34:
1297–1310.

20. Higgins TL, Teres D, Copes WS, Nathanson BH, Stark M, Kramer AA.
Assessing contemporary intensive care unit outcome: an updated
Mortality Probability Admission Model (MPM0-III). Crit Care Med
2007;35:827–835.

21. Moreno RP, Metnitz PG, Almeida E, Jordan B, Bauer P, Campos RA,
Iapichino G, Edbrooke D, Capuzzo M, Le Gall JR; SAPS 3
Investigators. SAPS 3—From evaluation of the patient to evaluation
of the intensive care unit. Part 2: Development of a prognostic model
for hospital mortality at ICU admission. Intensive Care Med 2005;31:
1345–1355.

22. Higgins TL. Quantifying risk and benchmarking performance in the
adult intensive care unit. J Intensive Care Med 2007;22:141–156.

23. Carson SS, Kahn JM, Hough CL, Seeley EJ, White DB, Douglas IS,
Cox CE, Caldwell E, Bangdiwala SI, Garrett JM, et al.; ProVent
Investigators. A multicenter mortality prediction model for patients
receiving prolonged mechanical ventilation. Crit Care Med 2012;40:
1171–1176.

24. Nelson JE, Angus DC, Weissfeld LA, Puntillo KA, Danis M, Deal D, Levy
MM, Cook DJ; Critical Care Peer Workgroup of the Promoting
Excellence in End-of-Life Care Project. End-of-life care for the
critically ill: a national intensive care unit survey. Crit Care Med 2006;
34:2547–2553.

25. Nelson JE. Identifying and overcoming the barriers to high-quality
palliative care in the intensive care unit. Crit Care Med 2006;34
(Suppl. 11):S324–S331.

26. Le BH, Watt JN. Care of the dying in Australia’s busiest hospital:
benefits of palliative care consultation and methods to enhance
access. J Palliat Med 2010;13:855–860.

27. Nelson JE, Curtis JR, Mulkerin C, Campbell M, Lustbader DR,
Mosenthal AC, Puntillo K, Ray DE, Bassett R, Boss RD, et al.;
Improving Palliative Care in the ICU (IPAL-ICU) Project Advisory
Board. Choosing and using screening criteria for palliative care
consultation in the ICU: a report from the Improving Palliative Care
in the ICU (IPAL-ICU) Advisory Board. Crit Care Med 2013;41:
2318–2327.

28. Lupu D; American Academy of Hospice and Palliative Medicine
Workforce Task Force. Estimate of current hospice and palliative
medicine physician workforce shortage. J Pain Symptom Manage
2010;40:899–911.

29. Hua M, Li G, Blinderman C, Wunsch H. Evaluation of specific triggers
for palliative care consultation in United States intensive care units
[abstract]. Am J Respir Crit Care Med 2013;187:A5332.

30. Cook SF, Visscher WA, Hobbs CL, Williams RL. Project IMPACT
Clinical Implementation Committee. Project IMPACT: results from
a pilot validity study of a new observational database. Crit Care Med
2002;30:2765–2770.

31. Bradley C, Weaver J, Brasel K. Addressing access to palliative care
services in the surgical intensive care unit. Surgery 2010;147:
871–877.

32. Campbell ML, Guzman JA. A proactive approach to improve end-of-life
care in a medical intensive care unit for patients with terminal
dementia. Crit Care Med 2004;32:1839–1843.

33. Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics 1977;33:159–174.

34. Rogers MA, Blumberg N, Saint S, Langa KM, Nallamothu BK. Hospital
variation in transfusion and infection after cardiac surgery: a cohort
study. BMC Med 2009;7:37.

35. Wunsch H, Harrison DA, Harvey S, Rowan K. End-of-life decisions:
a cohort study of the withdrawal of all active treatment in intensive
care units in the United Kingdom. Intensive Care Med 2005;31:
823–831.

36. Nelson JE, Bassett R, Boss RD, Brasel KJ, Campbell ML, Cortez
TB, Curtis JR, Lustbader DR, Mulkerin C, Puntillo KA, et al.
Models for structuring a clinical initiative to enhance palliative
care in the intensive care unit: a report from the IPAL-ICU project
(improving palliative care in the ICU). Crit Care Med 2010;38:
1765–1772.

37. Quill TE, Abernethy AP. Generalist plus specialist palliative care—
creating a more sustainable model. N Engl J Med 2013;368:
1173–1175.

38. Scheunemann LP, McDevitt M, Carson SS, Hanson LC. Randomized,
controlled trials of interventions to improve communication in
intensive care: a systematic review. Chest 2011;139:543–554.

39. Ward NS, Read R, Afessa B, Kahn JM. Perceived effects of attending
physician workload in academic medical intensive care units:
a national survey of training program directors. Crit Care Med 2012;
40:400–405.

40. Gabler NB, Ratcliffe SJ, Wagner J, Asch DA, Rubenfeld GD, Angus DC,
Halpern SD. Mortality among patients admitted to strained intensive
care units. Am J Respir Crit Care Med 2013;188:800–806.

41. Snow CE, Varela BR, Pardi DA, Adelman RD, Said S, Reid MC.
Identifying factors affecting utilization of an inpatient palliative care
service: a physician survey. J Palliat Med 2009;12:231–237.

42. Tilden LB, Williams BR, Tucker RO, MacLennan PA, Ritchie CS.
Surgeons’ attitudes and practices in the utilization of palliative and
supportive care services for patients with a sudden advanced illness.
J Palliat Med 2009;12:1037–1042.

43. Forte DN, Vincent JL, Velasco IT, Park M. Association between
education in EOL care and variability in EOL practice: a survey of ICU
physicians. Intensive Care Med 2012;38:404–412.

44. Angus DC, Kelley MA, Schmitz RJ, White A, Popovich J Jr; Committee
on Manpower for Pulmonary and Critical Care Societies
(COMPACCS). Caring for the critically ill patient. Current and
projected workforce requirements for care of the critically ill and
patients with pulmonary disease: can we meet the requirements of
an aging population? JAMA 2000;284:2762–2770.

ORIGINAL ARTICLE

Hua, Li, Blinderman, et al.: Estimates of Palliative Care Consultation Needs across U.S. ICUs 435



45. Evans AS, Brady JE, Sladen RN, Wunsch H. Changes in physician
reimbursement by Medicare for critical care services from 1998 to
2008. Am J Respir Crit Care Med 2013;188:754–756.

46. Baldwin MR, Wunsch H, Reyfman PA, Narain WR, Blinderman CD,
Schluger NW, Reid MC, Maurer MS, Goldstein N, Lederer DJ, et al.
High burden of palliative needs among older ICU survivors
transferred to post-acute care facilities: a single center study. Ann
Am Thorac Soc 2013;10:458–465.

47. Milbrandt EB, Watson RS, Hartman ME, Wunsch H, Mayr FB, Kahn JM,
Angus DC, Linde-Zwirble WT. How big is critical care in the US? Crit
Care Med 2008;36 (Suppl 12):A77.

48. Goldsmith B, Dietrich J, Du Q, Morrison RS. Variability in access to
hospital palliative care in the United States. J Palliat Med 2008;11:
1094–1102.

49. Davydow DS, Gifford JM, Desai SV, Needham DM, Bienvenu OJ.
Posttraumatic stress disorder in general intensive care unit survivors:
a systematic review. Gen Hosp Psychiatry 2008;30:421–434.

50. Herridge MS, Cheung AM, Tansey CM, Matte-Martyn A, Diaz-Granados N,
Al-Saidi F, Cooper AB, Guest CB, Mazer CD, Mehta S, et al.; Canadian
Critical Care Trials Group. One-year outcomes in survivors of the
acute respiratory distress syndrome. N Engl J Med 2003;348:683–693.

51. Herridge MS, Tansey CM, Matté A, Tomlinson G, Diaz-Granados N,
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