
ORIGINAL RESEARCH

Palliative Care Planner: A Pilot Study to Evaluate Acceptability and
Usability of an Electronic Health Records System-integrated, Needs-
targeted App Platform
Christopher E. Cox1,2, Derek M. Jones1,2, Wen Reagan1,2, Mary D. Key1,2, Vinca Chow3, Jessica McFarlin4,5,
David Casarett6, Claire J. Creutzfeldt7, and Sharron L. Docherty8

1Department of Medicine, Division of Pulmonary & Critical Care Medicine, Duke University, Durham, North Carolina; 2Program to Support
People and Enhance Recovery, Duke University, Durham, North Carolina; 3Department of Anesthesiology, Duke University, Durham,
North Carolina; 4Department of Neurology, University of Kentucky, Lexington, Kentucky; 5Division of Palliative Care, University of
Kentucky, Lexington, Kentucky; 6Palliative Care Medicine Program, Duke University, Durham, North Carolina; 7Department of Neurology,
University of Washington, Seattle, Washington; and 8School of Nursing, Duke University, Durham, North Carolina

ORCID ID: 0000-0002-4486-0681 (C.E.C.).

Abstract

Rationale: The quality and patient-centeredness of intensive care
unit (ICU)-based palliative care delivery is highly variable.

Objective: To develop and pilot an app platform for clinicians and
ICU patients and their family members that enhances the delivery of
needs-targeted palliative care.

Methods: In the development phase of the study, we developed an
electronic health record (EHR) system-integrated mobile web app
system prototype, PCplanner (Palliative Care Planner). PCplanner
screens the EHR for ICUpatientsmeeting any of five prompts (triggers)
for palliative care consultation, allows families to report their unmet
palliative care needs, and alerts clinicians to these needs. The evaluation
phase included a prospective before/after study conducted at a large
academic medical center. Two control populations were enrolled in the
before period to serve as context for the intervention. First, 25 ICU
patients who received palliative care consults served as patient-level
controls. Second, 49 family members of ICU patients who received
mechanical ventilation for at least 48 hours served as family-level
controls. Afterward, 14 patients, 18 family members, and 10 clinicians
participated in the intervention evaluation period. Family member
outcomes measured at baseline and 4 days later included acceptability
(Client Satisfaction Questionnaire [CSQ]), usability (Systems Usability
Scale [SUS]), andpalliative careneeds, assessedwith theadaptedneedsof
social nature, existential concerns, symptoms, and therapeutic

interaction (NEST) scale; the Patient-Centeredness of Care Scale
(PCCS); and thePerceived Stress Scale (PSS). Patient outcomes included
frequency of goal concordant treatment, hospital length of stay, and
discharge disposition.

Results: Family members reported high PCplanner acceptability
(mean CSQ, 14.1 [SD, 1.4]) and usability (mean SUS, 21.1 [SD, 1.7]).
PCplanner family member recipients experienced a 12.7-unit
reduction in NEST score compared with a 3.4-unit increase among
controls (P = 0.002), as well as improved mean scores on the PCCS
(6.6 [SD, 5.8]) and the PSS (20.8 [SD, 1.9]). The frequency of goal-
concordant treatment increased over the course of the intervention
(n = 14 [SD, 79%] vs. n = 18 [SD, 100%]). Compared with palliative
care controls, intervention patients received palliative care consultation
sooner (3.9 [SD, 2.7] vs. 6.9 [SD, 7.1] mean days), had a shorter mean
hospital length of stay (20.5 [SD, 9.1] vs. 22.3 [SD, 16.0] patient
number), and received hospice care more frequently (5 [36%] vs. 5
[20%]), although these differences were not statistically significant.

Conclusions: PCplanner represents an acceptable, usable, and
clinically promising systems-based approach to delivering EHR-
triggered, needs-targeted ICU-based palliative care within a standard
clinical workflow. A clinical trial in a larger population is needed to
evaluate its efficacy.
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There is a substantial need for high-quality,
multidisciplinary palliative care in an
intensive care unit (ICU) setting (1). Many
of the 5.7 million annual ICU patients
suffer from serious physical and emotional
symptoms in a setting often marked by
the progressive accumulation of
dehumanizing invasive life support
technologies (2) and represent a population
constituting nearly 20% of all U.S. deaths,
a frequency that is climbing despite
increasing hospice use nationwide (3–5).
Family surrogate decision makers
commonly report poor communication,
unsupported decision making, and low
medical comprehension that can promote
discordance between patients’ care
preferences and the treatments they
actually receive (6–8). Palliative care
interventions led by ICU teams and
palliative care specialists can help address
these patient and family member needs (9).
However, the current delivery of ICU-based
palliative care is highly variable by hospital
(10–14), among physicians in the same
ICU (15, 16), and even within individual
physicians based on daily ICU
characteristics (17), and often of lower
quality compared with that delivered in
other settings (18–20).

Improving the delivery of ICU-based
palliative care to such a large population
with unmet needs is challenging. There is a
very limited (n = 5,500) U.S. palliative care
specialist workforce, and many ICU
clinicians report a lack of confidence in
their ability to address patients’ palliative
care needs comprehensively (21, 22).
Process-of-care barriers also exist with
identifying patients and family members
with actual, and not assumed, unmet
palliative care needs (23); engaging them as
accepting partners in palliative care uptake
(24); and efficiently coordinating care
between ICU teams and palliative care
specialists (25).

To address these common barriers to
efficient and patient-centered care delivery,
we sought to develop an electronic health
record (EHR)-integrated app platform
prototype to proactively identify patients and
their family members with unmet palliative
care needs. This manuscript describes the
development and pilot evaluation of Palliative
Care Planner (PCplanner), a web app
platform that aims to use technology to
improve the humanistic approach to ICU-
based palliative care (26). Our specific aims
were to understand clinicians’ and family

members’ perceptions of PCplanner and to
explore early evidence of clinical effect on
the delivery of ICU-based palliative care and
family member stress.

Methods

This project includes two phases, a
development phase and an evaluation phase,
together conducted during a 2-year period.
In the development phase, we developed
and validated EHR-based palliative care
triggers; adapted the needs of social nature,
existential concerns, symptoms, and
therapeutic interaction (NEST) palliative
care needs scale for use in an ICU setting;
and then built the EHR-integrated
PCplanner prototype. In the evaluation
phase, we prospectively piloted PCplanner
in a clinical setting and compared it with
historical control populations of both ICU
patients and ICU family members. This
project was funded by a Duke Institute for
Healthcare Innovation grant and conducted
with Duke Institutional Review Board
approval (Protocols 00071161 and
00069031). This manuscript has an online
supplement. Portions of these data were
presented at the 2017 American Thoracic
Society International Meeting in
Washington, DC.

Phase 1: Development of the EHR-
integrated PCplanner App
Platform Prototype
The development phase included three key
tasks: establishing EHR-based e-triggers,
adapting the NEST instrument for the ICU
setting, and building the PCplanner web app
platform itself.

EHR-based triggers. Our aim was to
identify and evaluate palliative care triggers
that were valued by clinicians (27), had
capacity for uniform temporal
ascertainment, and had evidence of
association with disability, readmission,
symptoms, and mortality (28). On the basis
of feedback from local ICU physician and
nursing leaders, we focused on five triggers
relevant to elderly patients who were
either receiving mechanical ventilation or
were in shock more than 48 hours after
ICU admission: dementia, declining health
status, poor functional status, severe acute
illness, or severe acute stroke (see Table 1
and online supplement, for more details).

NEST adaptation to ICU setting. We
adapted NEST for the ICU setting, using a

validated methodology used previously to
adapt it for an emergency department
setting (29), ensuring that all eight National
Consensus Project domains of palliative
care quality were represented (see online
supplement) (30).

PCplanner app platform. We built the
clinician- and family-facing PCplanner
mobile web app prototype between early
2015 and mid-2016, guided by a previously
described conceptual framework (26).
PCplanner has three key data inputs
including the EHR (e-trigger lists), family
members (self-reported needs), and
clinicians (approval of family member
approach for study; i.e., palliative care
consult). The PCplanner web app provides
different content for different users (see
online supplement). Family members can
view video and text information about the
purpose of palliative care and complete a
need survey. After using university
credentials to log in, clinicians can access
a dashboard that allows them to view a list
of e-trigger-positive patients, approve a
palliative care consult for any patient on
the list, and review family-completed NEST
item scores. Before clinical deployment,
we informally evaluated the usability of
the family and clinician web app among
programmers (n = 3), user experience
experts (n = 1), ICU and palliative care
clinicians (n = 8), and content-familiar
clinical research coordinators (n = 4).
Minimal user interface edits were made as
a result. We also interrogated the integrity
of the database, finding no disagreement
between manually entered data and
recorded data.

Phase 2: Evaluation of PCplanner and
Comparison with Patient and Family
Member Controls: Subjects
and Setting

Intervention: screening and
eligibility. Before enrollment, extensive
discussions were held with ICU physician,
ICU nurse, and palliative care leaders to
ensure approval. PCplanner was used to
automatically screen adult medical, surgical,
cardiac, and neurologic ICUs at Duke
University Medical Center each weekday
to identify consecutive potential research
subjects between June 6 and September 30,
2016, using the workflow shown in Figure 1.
Of note, no study ICU had a protocolized
approach to family communication or
palliative care. Patients who appeared on
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PCplanner’s daily list were automatically
screened by the app to ensure each met
inclusion criteria including age 18 years
or older, admission to an ICU for at least
48 hours, and presence of at least one of
five e-triggers shown in Table 1. Each day,
a nurse champion in each study ICU
would open PCplanner, evaluate the list
of e-trigger positive patients, discuss the
case with the ICU attending, and record

approval (or denial) for study participation
in the PCplanner user interface. Each
clinician-initiated change in the patient
list would generate an automated email to
the study clinical research coordinators
(CRCs). CRCs discussed each approved
patient with the ICU team before
approaching them for informed consent.
Patients were excluded if the ICU attending
expected death within 24 hours, the

patient was a prisoner, or the patient
possessed decisional capacity, as this would
substantially change the family member’s
role. CRCs attempted to enroll at least
three persons for each eligible patient: a
family member, the attending ICU
physician, and the bedside ICU nurse on
the day of family member consent. Any
family members aged at least 18 years
and defined as related or unrelated persons

Table 1. E-triggers and their definitions

E-Triggers Piloted in PCplanner Mobile App

E-Triggers: Mechanical Ventilation or Shock: 48 Hours
Plus One of These:

Data Sources Defining E-Triggers

Dementia (49–52): E-triggers were built from Meaningful Use Common Data Set standards (53):
Alzheimer’s
Multi-infarct
Other dementia etiology

Declining health status (54–57):
>2 hospital admissions in 3 months or Vital signs
.1 ICU admission in 3 mo

Poor functional status (49, 51): Demographics
Admit from SNF or LTAC.or.
>3 ADL limitations at admission Diagnoses (via real-time ICD-10–linked physician billing)

Severe acute illness (58):
Cardiac arrest...or...
Multisystem organ failure (>3 of:

lung, kidney, blood, brain, cardiac, liver)
that has worsened over 48 h

Procedures (via SNOMED CT; ICD-10 crosswalks)

Severe acute stroke: acute intracranial hemorrhage,
ischemic stroke, or traumatic brain injury

Laboratory values (via LOINC)
Medications (via RxNorm NLM standards)

Definition of abbreviations: ADL = activities of daily living; ICU = intensive care unit; ICD-10 = International Statistical Classification of Diseases and Related
Health Problems, 10th Revision; LOINC = Logical Observation Identifiers Names & Codes; LTAC = long-term acute care facility; NLM =National Library of
Medicine; PCplanner = Palliative Care Planner; SNF = skilled nursing facility; SNOMED CT = SNOMED Clinical Terms.

PCplanner - assisted
actions shown in red.

5. Views patients & needs

Palliative care team

END

Family

3. Approval generates
alert to CRCs to
approach family

4. CRC alerts teams

6. Family
meeting(s)

T1 (Day 1) T2 (Day 4)T0

Data
collection

Data
collection

START

1. Reviews PCplanner app 5. Views patients & needs

ICU team

2. Approves approach in app

Figure 1. Study flow for Palliative Care Planner (PCplanner) intervention. The intensive care unit team (ICU) reviewed PCplanner’s list of patients who met
e-triggers and approved the study team approach of the family. After the first family data collection (including the needs of social nature, existential
concerns, symptoms, and therapeutic interaction needs scale), the care teams were alerted and at least one palliative care-led family meeting was held.
CRC = clinical research coordinator.
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self-identified as participating directly in
health care decision-making or planned
postdischarge supportive care for a
patient were invited to participate. We
excluded family members who needed
translation assistance because of poor
English fluency. Family members were
compensated $25 for each study
interview completed.

PCplanner operations. During the
initial family member interaction, CRCs
showed the prospective participant a short
video (2 minutes) produced by our group,
explaining the study. After obtaining
informed consent, the family member
completed a preintervention survey on a
tablet computer. Family members were
given login codes so they could access the
PCplanner video content. After survey
completion, study staff sent a text page to
the palliative care team to alert them of a
new consultation. Before conducting the
palliative care consultation meeting with the
family, the palliative care team used
PCplanner to view the patient’s name and
location, as well as the self-reported needs
of the family member or members. After
completion of at least one palliative care
team/family meeting, and within 4 days
after consent, family members then
completed a digital postintervention survey.
Nurse champions, palliative care specialists,
and ICU physicians involved with the
intervention completed a single brief survey
after completion of all family enrollment.

Palliative care intervention. The
content of the palliative care team/family
meeting was unscripted, although
practitioners were encouraged to explore the
family-reported needs (NEST scale items)
they viewed in PCplanner. At least two
palliative care specialists conducted each
family meeting. The ICU team was invited
to attend all meetings as well. Only one
meeting was required, although subsequent
meetings were allowed per the palliative care
team’s standard approach.

Controls. To provide a general context
for the magnitude of any observed
PCplanner effect on outcomes, we included
both historical patient and family member
control cohorts (Table E1). For Control A,
we abstracted clinical outcomes from
medical charts of all patients treated in adult
medical and surgical ICUs at Duke
University Medical Center who received an
initial palliative care specialist consultation
in the ICU in the 2 months preceding
the intervention. For Control B, we

prospectively enrolled consecutive family
members of adult patients who received
mechanical ventilation for more than
48 hours in the Duke medical ICU in the
4 months preceding the intervention period.
Family exclusions and the timing of surveys
they completed (day of consent and then
4 days later) were identical to those used
for the PCplanner cohort; however, ICU
clinicians were not provided with any survey
results (e.g., unmet needs).

Measures and data collection. For all
intervention and control patients, CRCs
recorded sociodemographics as well as
patient clinical data including APACHE II
score on the day of enrollment, admission
diagnosis, duration of ICU care and
ventilation, and hospital disposition. For
Control A patients, the timing of palliative
care specialist consultation and the
relationship of code status change was
recorded. Family members in both
intervention and Control B groups
completed the 10-item NEST (0 = no need,
100 = greatest need) (31), the 4-item
Perceived Stress Scale (0 = no stress, 16 =
high stress) (32), the 12-item Patient-
Centeredness of Care Scale to assess the
degree to which families perceived ICU care
to be focused on the patient (12 = lowest,
48 = highest) (33), and single-item metrics
of goal concordance of treatment with
patient values (“Do you feel that the
medical care your loved one is getting fits
with their values”?; strongly agree/agree =
yes, disagree/strongly disagree = no), as well
as quality of communication (scale of
0 [very worst I could imagine] to 10 [very
best I could imagine]) (34). Intervention
family members and ICU clinicians also
reported PCplanner acceptability, with a
4-item version of the Client Satisfaction
Scale (4 = worst, 16 = best) (35), and
usability, with a 5-item version of the
Systems Usability Scale (5-point Likert
scale; 5 = worst, 25 = best) (36).

Statistical analyses
Analyses for this exploratory pilot study
were primarily descriptive. Summary
statistics are reported including number
(frequency), mean (standard deviation), and
median (interquartile range). Comparisons
between intervention and control
outcomes were performed using t tests and
Wilcoxon rank-sum tests for continuous
variables and Pearson’s chi square and
Fischer’s exact tests for categorical
variables. P, 0.05 was considered

statistically significant. Stata version 14
was used for analyses.

Results

Among intervention participants, from 423
ICU patients screened, 385 were excluded,
24 refusals were experienced (14 physician,
10 legal decision maker), and 42 (14 patients,
18 family members, and 10 clinicians)
participants were enrolled (Table E2). Seven
(50%) physician refusals occurred because
patient death was imminent, although just
outside the window of the 24-hour expected
death exclusion criterion. There were four
family refusals within the first few weeks,
although after introduction of our self-
produced study video, only six further refusals
occurred during the next 3 months.
Characteristics of patients and family
members from the intervention and control
groups are shown in Table 2; clinician
characteristics are shown in Table E3.
Intervention patients were generally older
adults and met e-triggers defined by
advanced age plus either acute respiratory
failure or shock. Intervention family
members were primarily patients’ spouses
and adult children. Control patients
and family members were late-middle-
aged to older adults. Septic shock and
pneumonia predominated as ICU
admission diagnoses; patients’ illness
severity was high in all groups, based on
APACHE II scores on the day of
enrollment.

There were fewer mean ICU days
before palliative care consultation in the
intervention group compared with the
Control A palliative care patient group
(3.6 [2.7] vs. 6.9 [7.1]), although this was
not statistically significant (P = 0.21).
Intervention patients had a lower mean
hospital length of stay (20.5 days [9.1])
compared with Control A patients (22.3
days [16.0]) and Control B medical ICU
patients (29.7 days [16.1]; Table 3 and
Table E5). Intervention patients had
shorter postconsultation mean hospital
length of stay compared with Control A
patients (7.9 [6.2] vs. 9.7 [7.9] days),
although this was not statistically
significant (P = 0.48). Hospital mortality
was lower in the intervention group (n = 4;
29%) compared with Control A patients
(n = 14; 56%), although intervention
patients more frequently received
hospice care (n = 5 [36%] vs. n = 5 [20%])
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overall, and home hospice (14% vs. 0) in
particular.

Intervention family members
experienced a mean decrease of 12.7 (13.3)
units in the NEST total unmet needs score in

comparison with Control B family
members, who actually had an increase in
NEST score of 3.4 (15.0) units (P = 0.002;
Table E4). The largest reductions in need
in the intervention group were seen in

domains of communication (7.5 [3.3]),
social support (5.5 [3.2]), and patient
symptoms (1.6 [3.5]), with smaller changes
seen in psychological and spiritual needs
(Figure 2). No notable changes were

Table 2. Characteristics of patients and family members

Characteristic Intervention
Patients
(N = 14)

Intervention
Family

Members
(N = 18)

Control A: Palliative
Care ICU
Patients
(N = 25)

Control B: Medical
ICU Family
Members
(N = 49)

Control B:
Medical

ICU Patients
(N = 39)

Age, mean (SD), yr 77 (6.9) 59.1 (13.9) 66.3 (12.0) 53.7 (15.4) 55.3 (16.7)
Female sex, n (%) 6 (43) 9 (50) 9 (36) 37 (75) 20 (74)
Race, n (%)
American Indian/Alaskan Native 1 (7) 0 2 0 0
Black 9 (64) 12 (67) 6 10 (20) 6 (21)
White 4 (29) 6 (33) 17 39 (80) 21 (79)

Hispanic ethnicity, n (%) 0 0 0 0 0
Comorbidity scale, mean (SD) 2.6 (1.3) — 2.5 (1.9) — 2.1 (1.7)
Activities of daily living limitations,

mean (SD)
4.3 (3.3) — — — —

APACHE II, mean (SD) 34.1 (6.3) — 23.1 (7.4) — 30.1 (8.6)
Trigger criterion met, n (%)*
Age >701 ventilator for >48 h 10 (71) — 5 (20) — 8 (21)
Age >70 yr1>3 activities of daily

living limitations
2 (14) — 7 (28) — 9 (23)

Dementia1 ventilator for >48 h 2 (14) — 2 (8) — 4 (10)
Nursing home resident before ICU

admission
2 (14) — 1 (4) — 1 (3)

Stroke or intracranial hemorrhage1
ventilator for >48 h

2 (14) — 4 (16) — 6 (15)

Cardiac arrest1 ventilator for>48 h 1 (7) — 3 (12) — 1 (3)
Insurance
Medicare 12 (86) — —
Commercial 2 (14) — —

ICU
Medical 6 (43) — 14 (56) 39 (100)
Neurological 3 (21) — — —
Surgical 2 (14) — 11 (44) —
Cardiac 1 (7) — — —
Mixed medical-surgical 1 (7) — — —

Primary ICU admission diagnosis
Septic shock, n (%) 6 (43) — 3 (12) — 8 (21)
Intracerebral hemorrhage, n (%) 2 (14) — 2 (8) — 3 (8)
Cardiac arrest, n (%) 1 (7) — — — 1 (3)
Hemorrhagic shock, n (%) 1 (7) — 2 (8) — 2 (5)
Pneumonia, n (%) 1 (7) — 9 (36) — 18 (46)
Cardiogenic shock, n (%) 1 (7) — 1 (4) — 3 (8)
Postperative, n (%) 1 (7) — 4 (16) — 0
Seizure, n (%) 1 (7) — — — 0
Cancer complications, n (%) — — 4 (16) — 4 (10)

Relationship to patient, n (%)
Spouse or partner — 10 (56) — 28 (57) —
Child — 6 (33) — 5 (10) —
Parent — 1 (6) — 7 (14) —
Other — 1 (6) — 9 (18) —

Live with patient — 8 (44) — 28 (57) —
Education
,High school — 1 (6) — 0 —
High school or trade school — 4 (22) — 12 (24) —
,College — 4 (22) — 9 (18) —
College — 5 (28) — 17 (35) —
Graduate school — 4 (22) — 11 (22) —

Definition of abbreviations: APACHE II = Acute Physiology and Chronic Health Evaluation II; ICU = intensive care unit.
*Some patients met more than one trigger criterion.
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reported in domains associated with patient
values, information, cultural concerns,
decisions, trust, and finances. Intervention
group improvements were also seen in
mean Patient-Centeredness of Care Scale
scores (difference, 6.6 [5.8]), Perceived
Stress Scale scores (difference, 20.8 [1.9]),
and the quality of communication
(difference, 0.9 [1.6]). Compared with
preintervention, family members more
frequently reported that patients were

receiving goal-concordant treatment (79%
vs. 100%). The frequency of goal-concordant
care did not change over time (80% vs. 80%)
among Control B family members.

The feasibility of the intervention was
supported by excellent rates of completed
daily PCplanner screens (90% by ICU nurse
leaders during 84 days of screening),
clinician approval (78%), and palliative care
consult completion (93%; mean, 1.5 days
[median, 1 day] after consent). Acceptability

was excellent among family members and
clinicians, based on high postintervention
Client Satisfaction Questionnaire scores,
whereas mean Systems Usability Scale
scores reflected “good” usability (Table 4).

Discussion

This pilot evaluation of the PCplanner app
platform prototype provides early support

Table 3. Patient clinical outcomes

Variable Intervention Patients
(N = 14)

Control A: Palliative
Care ICU

Patients (N = 25)

Control B: Medical ICU
Patients
(N = 39)

Hospital length of stay, total
Mean (SD) 20.5 (9.1) 22.3 (16.0) 29.7 (16.1)*
Median (IQR) 17.5 (14.8, 26.7) 18 (8.3, 35.8) 29 (17, 36)†

Hospital length of stay after palliative care
consultation, d

Mean (SD) 7.9 (6.2) 9.7 (7.9) —
Median (IQR) 6 (3, 12.5) 8 (2.5, 15.3) —

Intensive care unit length of stay, total
Mean (SD) 16.1 (8.1) 11.5 (12.9) 15.1 (13.1)
Median (IQR) 15.5 (9.5, 25.3) 7 (4.3, 13)†

Intensive care unit length of stay before palliative
care consultation, d

Mean (SD) 3.6 (2.7) 6.9 (7.1) —
Median (IQR) 3 (1, 5.3) 4.5 (1, 7.8) —

Intensive care unit length of stay after palliative
care consultation, d

Mean (SD) 4.4 (4.2) 5.1 (7.1) —
Median (IQR) 3 (1,7) 2 (1, 8) —

Duration between eligibility and palliative care
consultation, d

Mean (SD) 1.5 (2.4) — —
Median (IQR) 1 (0, 1) — —

Mechanical ventilation
n (%) 9 (64) 15 (60) 27 (100%)
Duration, days, mean (SD) 15.5 (6.6) 12.2 (12.0) 17.3 (12.0)
Duration, days, median (IQR) 14.3 (11.6, 18.8) 8 (4, 15)† 15.9 (7.8, 20.4)

Mechanical ventilation duration after palliative
care consult, d

Mean (SD) 7.0 (6.2) 9.0 (10.4) —
Median (IQR) 5.6 (3.0, 8) 7 (1, 12.5) —

Tracheotomy, n (%) 4 (29) 4 (16) 3 (11)
CPR preference for full care
Preintervention, n (%) 13 (93) 25 (100) —
Postintervention, n (%) 4 (29) 10 (40) —

Hospital discharge disposition, n (%)
Home 1 (7) 2 (8) 8 (21)
Inpatient rehabilitation facility 0 0 4 ()
Skilled nursing facility 2 (14) 1 (8) 3 (11)
Long term acute care hospital 2 (14) 2 (16) 4 ()
Transfer to other acute care hospital 0 1 (4) 0
Hospice 5 (36) 5 (20) 2 (5)

Home hospice 2 (40) 0 0
Inpatient hospice 3 (60) 5 (100) 2 (100)

Died 4 (29) 14 (56) 18 (46)
Withdrawal of treatment 4 (100) 12 (42) 7 (39)

Definition of abbreviations: CPR = cardiopulmonary resuscitation; ICU = intensive care unit; IQR = interquartile range.
*P, 0.05 for t test with intervention group.
†P, 0.05 for rank-sum test with intervention group.
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for its feasibility, acceptability, usability, and
clinical impact. In comparison to historical
ICU controls, PCplanner use more
frequently reduced family members’ unmet
needs, particularly communication and
social support, and was also associated with
improved patient-centeredness of care and
patient receipt of goal-concordant
treatment. In comparison with a palliative
care control population, PCplanner-
augmented ICU-based palliative care was
delivered sooner and was associated
with both a shorter subsequent hospital
length of stay and a higher frequency of
post-ICU hospice use. Importantly, our
empirically validated e-triggers resulted
in an intervention group that was
primarily elderly, reflecting a population

with a particularly great palliative care
need (1).

Exploration of EHR-integrated, need-
targeted interventions such as PCplanner is
timely because these platforms can serve
as the reliable framework for proactively
and consistently delivering high-quality
palliative care. It is estimated that perhaps
half of ICU patients and their family
members have a high burden of unmet
palliative care needs (28, 37, 38). However,
these needs are not being reliably and
systematically met in the consultative
model that dominates current practice (9).
Intensivists order palliative care
consultations with great variability and
typically late in the course (39, 40), whereas
the limited and geographically skewed

palliative care workforce cannot fill the gap
alone. And although the integrative care
model that emphasizes palliative care
concepts within routine ICU care is
aspirational, the evolution of easily
accessible educational programs will take
time and expense. Yet fundamental change
is needed, as indicated by a recent
multicenter study of 303 ICU clinicians in
which only 6% reported that they were
satisfied with their current ICU-based
palliative care model (27).

This change is likely to come through
the continued evolution of the collaborative
model, in which ICU clinicians deliver
basic palliative care while palliative care
specialists assist with more complex issues
(41, 42). This pragmatic approach could

Intervention family members Family members of mechanically ventilated patients

NEST score, total

Social support

Spiritual support

Patient values

Cultural / language needs

Finances

–0.2

+0.9

+0.6

+0.4

+3.4

+0.4

+0.3

+1.1

+0.4
+1.6

+0.6
+1.0

–0.6

–0.3

0

0

–0.1
–0.6

–0.8

–1.6

–5.5

–7.5
–0.3

–12.7

Trust

Decision making

Informational needs

Emotional support

Physical symptoms

Communication

Figure 2. The needs of social nature, existential concerns, symptoms, and therapeutic interaction (NEST) score changes between pre- and postintervention. The
NEST total score is shown in bold; each NEST item is displayed beneath it. The vertical line represents 0. Bars extending to the right of the vertical line show a net
reduction in needs between pre- and postintervention. Bars extending to the left represent an increase in need over time. Orange bars represent intervention family
members (n=18); gray bars represent family members of mechanical ventilated patients (control B group; n=49).
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accommodate structural barriers
(workforce size, clinician skills) and
efficiently use the skills of physicians,
nurses, social workers, and clergy (11, 43,
44). However, a successful and replicable
model must overcome both structural (e.g.,
staffing, technological resources) and
process (e.g., patient/family identification,
workflow integration, patient/family
engagement) barriers to care delivery.
PCplanner was specifically developed to
address these barriers; in particular, by
combining automated, data-driven
screening with a patient-centered needs-
targeted approach.

Health systems are increasingly
activating palliative care specialist
consultation by screening for clinical
characteristics associated with poor
outcome, called triggers. However, the
unknown accuracy of triggers for actual
need is concerning when applying them to
large patient populations, given the limited

number of palliative care specialists (26, 38).
A novel aspect of PCplanner is its ability
to automate EHR screening for patients
with often difficult-to-recognize conditions
such as declining health status and poor
functioning, while also identifying the true
positives with the use of family-reported
needs. At the very least, given the enormous
patient population with unmet need,
PCplanner could help direct limited
palliative care specialist bandwidth away
from false-positives (i.e., patients with low
need), thereby accommodating structural
care delivery barriers (45). The app system
could even work as a needs assessment
tool in its present format without EHR
integration, perhaps the purest and most
unbiased form of patient-centered palliative
care.

A second opportunity PCplanner
provides clinicians is a way to move beyond
assumptions of unmet need based on patient
characteristics by rapidly gaining insight

into family members’ self-report of need
across all eight core domains of palliative
care quality (30, 31). The intervention
is the first to our knowledge both to
employ a validated self-reported needs
instrument in an ICU population and to
demonstrate a reduction in unmet
palliative care needs, as reported by family
members themselves. These results appear
to be explained in part by observed
improvements in communication quality
and symptoms management (9). However,
family members and clinicians reported
good, although not excellent, usability,
based on mean Systems Usability Scale
scores. To reach this target, future
PCplanner iterations could build in
prompts, hints, and advice for how to
bring up needs and help guide discussions
directed toward addressing them. More
broadly speaking, specific needs could in
fact activate care from a host of providers
(e.g., social work, nursing, chaplain) and

Table 4. Acceptability and usability of PCplanner app system

Characteristic Intervention family members (N = 18) Clinicians (N = 10)

Client Satisfaction Questionnaire, mean (SD)* 14 (1.4) 12.4 (2.8)
Mean (SD) 14 (1.4) 12.4 (2.8)
Median (IQR) 14 (13, 15) 12 (11.3, 14.5)

Systems Usability Scale, mean (SD)† 21.1 (1.7) 15.2 (1.8)
Mean (SD) 21.1 (1.7) 15.2 (1.8)
Median (IQR) 22 (20, 22.5) 15.5 (14, 16)

PCplanner program quality was excellent/good, n (%) 18 (100) 9 (90)
PCplanner program met my all/most of my needs, n (%) 18 (100) 8 (80)
I would generally/definitely recommend PCplanner, n (%) 18 (100) 8 (80)
I am very/mostly satisfied with PCplanner, n (%) 18 (100) 8 (80)
I was able to, n (%)
Log in 16 (89) 9 (90)
Complete the program 15 (83) 9 (90)

I was satisfied/very satisfied with PCplanner, n (%) 15 (83) 8 (80)
I strongly agree/agree that I would like to use PCplanner if

I had a loved one in the ICU, n (%)
17 (94) 8 (80)

I thought PCplanner was easy to use, neutral/agree, n (%) 18 (100) 6 (60)
What did you like most about PCplanner?‡ -It was very user friendly. -Accessible

-The bridge illustration was sooooo
me.

-Easy to make necessary
changes and comments

-Ease of use and good description of
the PCplanner.

-Helps focus conversation based
on needs

-It was simple.
-It was very well thought out, you could
understand oh so well, and the
questions was very well thought out.
-Easy to understand
-Easy to find
-Very easy to use

How could we improve PCplanner? -Post information about it in patient
rooms

-Logging into web app took too
many steps

Definition of abbreviations: IQR = interquartile range; PCplanner = Palliative Care Planner.
*Client Satisfaction Questionnaire: range 0 (worst) to 16 (best)
†Systems Usability Scale: range 0 (worst) to 25 (best)
‡Written feedback from users.
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direct palliative care specialists to the most
challenging cases.

Electronic health data systems are at
a turning point, as the focus is now
turning from meaningful use toward
interoperability; that is, the capacity for
programs and data sharing to work across
different types of EHRs, devices, and
settings (46). Although PCplanner’s
EHR integration is not currently
enabled for cross-EHR interoperability,
future iterations can be quickly
re-engineered, using increasingly accepted
programmatic technologies (47). We expect
that regulatory and economic pressures will
pressure EHR vendors to facilitate direct
integration of health apps into EHRs to
allow clinicians to perform sensible tasks
that currently are difficult within often
unwieldly EHR user interfaces and data
architectures. This would in turn promote
scalability and enhance the pace of
innovation.

A key strength of our approach is that it
is one of the first to evaluate an automated,
needs-targeted, ICU-based palliative care
intervention. However, this study has

numerous limitations. First, the relatively
small sample size from a single center and
the use of historical controls should
prompt caution bout interpretations of
the study’s statistical tests and the
intervention’s effectiveness. Second, we
evaluated an imperfect prototype that
requires further programmatic refinement
to enhance usability and more rigorous
testing before introduction into clinical
care. However, an automated version of
PCplanner applied to a real-world
clinical setting could greatly improve its
future feasibility and scalability. Third,
PCplanner was targeted to family
members because patients often cannot
voice their needs. Because many
patients may lack an engaged family
member to act as their surrogate, future
efforts should focus on innovations
directed toward empowering patient
involvement in care (48). Fourth, the
e-triggers tested capture a relatively
narrow patient spectrum. Yet by
expanding the number of e-triggers,
the benefits to other populations are
potentially sizable.

Conclusion
The PCplanner app platform demonstrated
evidence of feasibility, acceptability,
usability, and clinical effect among ICU
patients and their family members. The
likely mechanisms of action appear to
be through accurate identification of
those with unmet needs, engagement of
family members in the palliative care
process, and assisting clinicians in a
coordinated effort to address patient and
family member needs. A randomized
clinical trial conducted in a larger, more
diverse population is required to
provide more compelling evidence of
effectiveness. n

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

Acknowledgment: Many thanks to the ICU
nurse champions (Victoria Bennett, Amy Slonac,
Cory Miller, Lauren Johnson, Cheryl Austin,
Gregory Maruzella, Laniece Newton,
Brandie Slagle), the Duke Palliative Care
team (Victoria Leff, Gwen Dodson, Paula
McKenzie, Anthony Galanos), Will Ellaissi, and
Suresh Balu.

References

1 Aslakson RA, Reinke LF, Cox C, Kross EK, Benzo RP, Curtis JR.
Developing a research agenda for integrating palliative care into
critical care and pulmonary practice to improve patient and family
outcomes. J Palliat Med 2017;20:329–343.

2 Nelson JE, Meier DE, Litke A, Natale DA, Siegel RE, Morrison RS. The
symptom burden of chronic critical illness. Crit Care Med 2004;32:
1527–1534.

3 Angus DC, Barnato AE, Linde-Zwirble WT, Weissfeld LA, Watson RS,
Rickert T, et al; Robert Wood Johnson Foundation ICU End-Of-
Life Peer Group. Use of intensive care at the end of life in the
United States: an epidemiologic study. Crit Care Med 2004;32:
638–643.

4 Cook D, Swinton M, Toledo F, Clarke F, Rose T, Hand-Breckenridge T,
et al. Personalizing death in the intensive care unit: the 3 Wishes
Project: a mixed-methods study. Ann Intern Med 2015;163:
271–279.

5 Teno JM, Gozalo PL, Bynum JP, Leland NE, Miller SC, Morden NE,
et al. 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.

6 Teno JM, Clarridge BR, Casey V, Welch LC, Wetle T, Shield R, et al.
Family perspectives on end-of-life care at the last place of care.
JAMA 2004;291:88–93.

7 You JJ, Downar J, Fowler RA, Lamontagne F, Ma IW, Jayaraman D,
et al.; Canadian Researchers at the End of Life Network. Barriers to
goals of care discussions with seriously ill hospitalized patients and
their families: a multicenter survey of clinicians. JAMA Intern Med
2015;175:549–556.

8 Cox CE, Martinu T, Sathy SJ, Clay AS, Chia J, Gray AL, et al.
Expectations and outcomes of prolonged mechanical ventilation.
Crit Care Med 2009;37:2888–2894, quiz 2904.

9 Aslakson R, Cheng J, Vollenweider D, Galusca D, Smith TJ, Pronovost
PJ. Evidence-based palliative care in the intensive care unit: a
systematic review of interventions. J Palliat Med 2014;17:219–235.

10 Institute of Medicine. Dying in America: improving quality and honoring
individual preferences near the end of life. Washington, DC: National
Academies Press; 2014.

11 Meier D, Morrison RS. Center to advance palliative care: report card.
New York: Center to Advance Palliative Care; 2015 [accessed 2017
Apr 17]. Available from: http://reportcard.capc.org/pdf/state-by-
state-report-card.pdf.

12 DeCato TW, Engelberg RA, Downey L, Nielsen EL, Treece PD, Back AL,
et al. Hospital variation and temporal trends in palliative and end-of-
life care in the ICU. Crit Care Med 2013;41:1405–1411.

13 Hart JL, Harhay MO, Gabler NB, Ratcliffe SJ, Quill CM, Halpern SD.
Variability among us intensive care units in managing the care of
patients admitted with preexisting limits on life-sustaining therapies.
JAMA Intern Med 2015;175:1019–1026.

14 Bynum JPW, Meara E, Chang CH, Rhoads JM. Our parents, ourselves:
health care for an aging population. Lebanon, NH: Dartmouth
Atlas Project; 2016 [accessed 2017 May 9]. Available from:
http://www.dartmouthatlas.org/downloads/reports/Our_Parents_
Ourselves_021716.pdf.

15 Garland A, Connors AF. Physicians’ influence over decisions to forego
life support. J Palliat Med 2007;10:1298–1305.

16 Garrouste-Orgeas M, Tabah A, Vesin A, Philippart F, Kpodji A, Bruel C,
et al. The ETHICA study (part II): simulation study of determinants
and variability of ICU physician decisions in patients aged 80 or over.
Intensive Care Med 2013;39:1574–1583.

17 Hua M, Halpern SD, Gabler NB, Wunsch H. Effect of ICU strain on
timing of limitations in life-sustaining therapy and on death. Intensive
Care Med 2016;42:987–994.

18 Wachterman MW, Pilver C, Smith D, Ersek M, Lipsitz SR, Keating NL.
Quality of end-of-life care provided to patients with different serious
illnesses. JAMA Intern Med 2016;176:1095–1102.

19 Brown CE, Engelberg RA, Nielsen EL, Curtis JR. Palliative care for patients
dying in the intensive care unit with chronic lung disease compared with
metastatic cancer. Ann Am Thorac Soc 2016;13:684–689.

20 Mularski RA, Hansen L, Rosenkranz SJ, Leo MC, Nagy P, Asch SM.
Medical record quality assessments of palliative care for intensive

ORIGINAL RESEARCH

Cox, Jones, Reagan, et al.: PCplanner Need-Targeted App System 67

http://www.atsjournals.org/doi/suppl/10.1513/AnnalsATS.201706-500OC/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://reportcard.capc.org/pdf/state-by-state-report-card.pdf
http://reportcard.capc.org/pdf/state-by-state-report-card.pdf
http://www.dartmouthatlas.org/downloads/reports/Our_Parents_Ourselves_021716.pdf
http://www.dartmouthatlas.org/downloads/reports/Our_Parents_Ourselves_021716.pdf


care unit patients. do they match the perspectives of nurses and
families? Ann Am Thorac Soc 2016;13:690–698.

21 Kamal AH, Maguire JM, Meier DE. Evolving the palliative care
workforce to provide responsive, serious illness care. Ann Intern Med
2015;163:637–638.

22 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.

23 Nelson JE, Curtis JR, Mulkerin C, Campbell M, Lustbader DR,
Mosenthal AC, 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.

24 Heyland DK, Dodek P, Mehta S, Cook D, Garland A, Stelfox HT, et al.;
Canadian Critical Care Trials Group and Canadian Researchers at
End of Life Network (CARENET). Admission of the very elderly to the
intensive care unit: family members’ perspectives on clinical decision-
making from a multicenter cohort study. Palliat Med 2015;29:324–335.

25 Wysham NG, Kamal AH. Integrating palliative care in the intensive care
unit. evidence gaps and quality gaps. Ann Am Thorac Soc 2016;13:
595–597.

26 Cox CE, Curtis JR. Using technology to create a more humanistic
approach to integrating palliative care into the intensive care unit. Am
J Respir Crit Care Med 2016;193:242–250.

27 Wysham NG, Hua M, Hough CL, Gundel S, Docherty SL, Jones DM,
et al. Improving ICU-based palliative care delivery: a multicenter,
multidisciplinary survey of critical care clinician attitudes and beliefs.
Crit Care Med 2017;45:e372–e378.

28 Hua MS, Li G, Blinderman CD, Wunsch H. Estimates of the need for
palliative care consultation across united states intensive care units using
a trigger-based model. Am J Respir Crit Care Med 2014;189:428–436.

29 Richards CT, Gisondi MA, Chang CH, Courtney DM, Engel KG,
Emanuel L, et al. Palliative care symptom assessment for patients
with cancer in the emergency department: validation of the Screen
for Palliative and End-of-life care needs in the Emergency
Department instrument. J Palliat Med 2011;14:757–764.

30 National Consensus Project. Clinical practice guidelines for
quality palliative care. Pittsburgh, PA: National Consensus
Project; 2013 [accessed 2017 Apr 17]. Available from: http://www.
nationalcoalitionhpc.org/ncp-guidelines-2013/.

31 Scandrett KG, Reitschuler-Cross EB, Nelson L, Sanger JA, FeigonM, Boyd
E, et al. Feasibility and effectiveness of the NEST131 as a screening tool
for advanced illness care needs. J Palliat Med 2010;13:161–169.

32 Cohen S, Kamarck T, Mermelstein R. A global measure of perceived
stress. J Health Soc Behav 1983;24:385–396.

33 Stewart M, Brown JB, Donner A, McWhinney IR, Oates J, Weston WW,
et al. The impact of patient-centered care on outcomes. J Fam Pract
2000;49:796–804.

34 Engelberg R, Downey L, Curtis JR. Psychometric characteristics of
a quality of communication questionnaire assessing communication
about end-of-life care. J Palliat Med 2006;9:1086–1098.

35 Attkisson CC, Zwick R. The client satisfaction questionnaire.
Psychometric properties and correlations with service utilization
and psychotherapy outcome. Eval Program Plann 1982;5:233–237.

36 Brooke J. A quick and dirty usability scale. In: Jordan PW, Thomas B,
Weerdmeester BA, McClelland AL, eds. Usability evaluation in
industry. London: Taylor and Francis; 1986.

37 Zalenski R, Courage C, Edelen A, Waselewsky D, Krayem H, Latozas J,
et al. Evaluation of screening criteria for palliative care consultation in
the MICU: a multihospital analysis. BMJ Support Palliat Care 2014;4:
254–262.

38 Creutzfeldt CJ, Engelberg RA, Healey L, Cheever CS, Becker KJ,
Holloway RG, et al. Palliative care needs in the neuro-ICU. Crit Care
Med 2015;43:1677–1684.

39 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.

40 Villarreal D, Restrepo MI, Healy J, Howard B, Tidwell J, Ross J, et al. A
model for increasing palliative care in the intensive care unit:

enhancing interprofessional consultation rates and communication. J
Pain Symptom Manage 2011;42:676–679.

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

42 Horton JR, Morrison RS, Capezuti E, Hill J, Lee EJ, Kelley AS. Impact of
inpatient palliative care on treatment intensity for patients with
serious illness. J Palliat Med 2016;19:936–942.

43 Tulsky JA. Improving quality of care for serious illness: findings and
recommendations of the Institute of Medicine report on dying in
America. JAMA Intern Med 2015;175:840–841.

44 Nelson JE, Cortez TB, Curtis JR, Lustbader DR, Mosenthal AC,
Mulkerin C, et al.; The IPAL-ICU Project™. Integrating palliative care
in the ICU: the nurse in a leading role. J Hosp Palliat Nurs 2011;13:
89–94.

45 Nelson JE, Campbell ML, Cortez TB, Curtis JR, Frontera JA, Gabriel M,
et al. Implementing ICU screening criteria for unmet palliative care
needs: a guide for ICU and palliative care staff. New York: Improving
Palliative Care in the ICU Project; 2013 [accessed]. Available from:
https://media.capc.org/filer_public/80/be/80be3587-6ca1-4eb8-
93f0-7fa0e30cd153/76_66_ipal-icu-implementing-icu-screening-
criteria-for-unmet-palliative-care-needs.pdf.

46 Office of the National Coordinator for Healthcare Information
Technology. Connecting health and care for the nation: a shared
nationwide interoperability roadmap. Washington, DC: Office of the
National Coordinator for Healthcare Information Technology; 2016
[accessed 2017 Mar 27]. Available from: https://www.healthit.gov/
sites/default/files/hie-interoperability/nationwide-interoperability-
roadmap-final-version-1.0.pdf.

47 Mandel JC, Kreda DA, Mandl KD, Kohane IS, Ramoni RB. SMART on
FHIR: a standards-based, interoperable apps platform for electronic
health records. J Am Med Inform Assoc 2016;23:899–908.

48 Berning JN, Poor AD, Buckley SM, Patel KR, Lederer DJ, Goldstein NE,
et al. A novel picture guide to improve spiritual care and reduce
anxiety in mechanically ventilated adults in the intensive care unit.
Ann Am Thorac Soc 2016;13:1333–1342.

49 Teno JM, Gozalo P, Khandelwal N, Curtis JR, Meltzer D, Engelberg R,
et al. Association of increasing use of mechanical ventilation among
nursing home residents with advanced dementia and intensive care
unit beds. JAMA Intern Med 2016;176:1809–1816.

50 Guerra C, Hua M, Wunsch H. Risk of a diagnosis of dementia for elderly
medicare beneficiaries after intensive care. Anesthesiology 2015;
123:1105–1112.

51 Hanson LC, Zimmerman S, Song MK, Lin FC, Rosemond C, Carey
TS, et al. Effect of the goals of care intervention for advanced
dementia: A randomized clinical trial. JAMA Intern Med 2017;177:
24–31.

52 Lagu T, Zilberberg MD, Tjia J, Pekow PS, Lindenauer PK. Use of
mechanical ventilation by patients with and without dementia, 2001
through 2011. JAMA Intern Med 2014;174:999–1001.

53 Office of the National Coordinator for Healthcare Information Technology.
Meaningful clinical use common data set elements. Washington, DC:
Office of the National Coordinator for Healthcare Information
Technology; 2016 [accessed 2017 Apr 19]. Available from: https://
www.healthit.gov/sites/default/files/commonclinicaldataset_ml_11-4-
15.pdf.

54 Iwashyna TJ. Trajectories of recovery and dysfunction after acute
illness, with implications for clinical trial design. Am J Respir Crit Care
Med 2012;186:302–304.

55 Iwashyna TJ, Cooke CR, Wunsch H, Kahn JM. Population burden of
long-term survivorship after severe sepsis in older Americans. J Am
Geriatr Soc 2012;60:1070–1077.

56 Gill TM, Allore HG, Gahbauer EA, Murphy TE. Change in disability after
hospitalization or restricted activity in older persons. JAMA 2010;
304:1919–1928.

57 Gill TM, Allore HG, Holford TR, Guo Z. Hospitalization, restricted
activity, and the development of disability among older persons.
JAMA 2004;292:2115–2124.

58 Ehlenbach WJ, Barnato AE, Curtis JR, Kreuter W, Koepsell TD, Deyo
RA, et al. Epidemiologic study of in-hospital cardiopulmonary
resuscitation in the elderly. N Engl J Med 2009;361:22–31.

ORIGINAL RESEARCH

68 AnnalsATS Volume 15 Number 1| January 2018

http://www.nationalcoalitionhpc.org/ncp-guidelines-2013/
http://www.nationalcoalitionhpc.org/ncp-guidelines-2013/
https://media.capc.org/filer_public/80/be/80be3587-6ca1-4eb8-93f0-7fa0e30cd153/76_66_ipal-icu-implementing-icu-screening-criteria-for-unmet-palliative-care-needs.pdf
https://media.capc.org/filer_public/80/be/80be3587-6ca1-4eb8-93f0-7fa0e30cd153/76_66_ipal-icu-implementing-icu-screening-criteria-for-unmet-palliative-care-needs.pdf
https://media.capc.org/filer_public/80/be/80be3587-6ca1-4eb8-93f0-7fa0e30cd153/76_66_ipal-icu-implementing-icu-screening-criteria-for-unmet-palliative-care-needs.pdf
https://www.healthit.gov/sites/default/files/hie-interoperability/nationwide-interoperability-roadmap-final-version-1.0.pdf
https://www.healthit.gov/sites/default/files/hie-interoperability/nationwide-interoperability-roadmap-final-version-1.0.pdf
https://www.healthit.gov/sites/default/files/hie-interoperability/nationwide-interoperability-roadmap-final-version-1.0.pdf
https://www.healthit.gov/sites/default/files/commonclinicaldataset_ml_11-4-15.pdf
https://www.healthit.gov/sites/default/files/commonclinicaldataset_ml_11-4-15.pdf
https://www.healthit.gov/sites/default/files/commonclinicaldataset_ml_11-4-15.pdf

	link2external
	link2external
	link2external

